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Ilepeyenb HCIOb3yeMbIX COKPALLCHUH

BI1J] — GecipoBOIHEII A00HEHTCKUI PaHOIOCTYII

KIIIT — koHTpoOJIbHAS IIMPUHA TTOJOCHI YACTOT

MBMU — MeTo1MKa BBITIOJHEHUS U3MEPEHUS

MCD — MexyHapoaHbIil CO03 DJIEKTPOCBS3U

HIIIT — HeoO6xomumast IUpUHA MOJIOCH! YaCTOT

POC — pagnosnekTpoHHOE CPeCTBO

YTII — yacTOTHO-TEPPUTOPHUAIIBHBIN IITIAH

31T — mupuHa 3aHUMAEMOM MOJOCHI YaCTOT

OUNHNM — skBUBaJNIEHTHAs: U30TPOIHO U3Tyyaemasi MOLUTHOCTh
BPSK — nBonunas (azoBas Moy

DSSS — curnanel ¢ npsiIMbIM pacIIMpEHUEM CIIEKTpa

OFDM - oproronaibHas 4aCTOTHAsI MOAYJISALIMUS

OFDMA- opTOoroHajibHO€ 4aCTOTHOE pa3/ieJIeHHE KaHAJIOB
QAM — kBazgpaTypHast MOJYJISILUSA

QPSK- kBagparypnas $ha3oBasi MOALYIALUS

TDMA — MHOTOCTaHUMOHHBII TOCTYII C BPEMEHHBIM pa3/IeJIEHUEM KaHAJIOB



BBoaHas yacTh

Ha3naueHne METOUKH BBITOJTHEHUSI U3BMEPEHUM.

Hacrosiuii TOKyMEHT YycCTaHaBIMBAe€T METOAUKY BBINONHEHUs u3MepeHus (MBU)
MapaMeTpoB PATUOUIITYUCHUNH paguod1eKTpoHHBIX cpencTB (POC) GecipoBoiHOrO aOOHEHTCKOTO
pamuonoctymna (BI1JI), moctpoenusix Ha ocHoBe cranaaptoB IEEE 802.11 a/b/g [7-10] u IEEE
802.16-2004 [11, 12] (mamee — BII/l) ¢ 1menpio IPOBEPKH BBIMOIHEHUS TPeOOBAaHUN CTaHIAAPTOB,
pa3pelleHuil Ha UCII0JIb30BAHUE YaCcTOT U BBISIBJICHUS HECAHKIIMOHMPOBaHHBIX POC.

MeToauka HCIONB3YeTCS TOCYIAapCTBEHHBIMU HHCIEKTopamu DenepalibHON CiIyKObI 110
HA/130pY B cpepe CBSA3U MPHU OCYIIECTBICHUH MEPONPUATHIA HaI30pa U KOHTPOJIS 32 COOIIOICHHEM
MI0JIb30BATEISIMUA PAaJMOYAaCTOTHBIM CIIEKTPOM YCJIOBHUM, YCTAaHOBJICHHBIX IPU BBIJIEICHUU I10JIOC
paavovyacToT W IPUCBOEHHUS (HAa3HAUEHUs) PATUOYacCTOT WM PaJAUOYACTOTHBIX KaHaJOB,
oOs3aTenbHBIX TpeOoBaHMii K mapamerpam wusnydennit POC BIIJ[, a Takke BBIIBICHUSA
HepaspelneHHbIX i ucnoias3oBanus POC BIT/I.

K nmapamerpam usznyuenuit POC BII/], usMepsieMbIX 1o HACTOSALIEH METOJIUKE, OTHOCSTCS
CJIEIYIOLIHE:

— yacrora uznydenus POC BIIJL;

— S3KBUBAJEHTHAas U30TPONHO n3nyyaemas mourHocts (OUNM) POC BILJ;
— MOILHOCTb PaJIMOCUTHAJa B KaHaJE;

— KOOpJWHATHI 0a30BOM CTAHIIUU;

— a3uMYT HampasieHus Ha u3inydarouyo auteHny POC BIIJL;

— BHenojocHble uznyuenus POC BIT/.

Xa‘[)aKTGDI/ICTI/IKI/I HU3MEPACMBIX BCJINYNH.

— YACTOTA UBITYUECHHMS ...vveenevreeniieeiteeenieeeeniteessiseesiteesneeesneeesneeenas ot 2,4 1o 7,0 I'T'y;

— DHITIM ottt aaaraaaaas ot -30,0 mo +50,0 nbwM;
— MOIIHOCTb PAJUOCUTHAIIA B KAHAJIC ....uevvveeenenreeeeireeeeeineeeeennnnes ot -80,0 mo +30,0 nbwm;
— a3uMyT HanpasiieHus Ha uanydarwomyto autrenny POC BIIJ ...... ot 0 1o 360°;

— BHETIOJIOCHBIC M3IIYUCHM «..eevveeennrieeeeiireeeeniireeeeennneeessneeeessnnnees 1o -60 nb.

I/ICHOHBSyCMHe TCPMHHBI U OIIPECACIICHUA

ITosioca yacroT - 001acTh 4aCTOT, OrpaHUYEHHAs] BEpXHUM U HKHUM mpenenamu. ('OCT
24375-80) [1].

HeoO0xonumas mmpuHa mnoJsochbl 4actor paauousaydenusi (HILIT) — munumanbhas
II0JIoCa 4YacTOT JAHHOIO KJacca paAuoOU3IIydyeHus, [OCTaTOYHas JUIsl Iepeladd CUrHajga ¢
Tpedyemoi ckopocThio U kauectBoM (I'OCT 23611-79) [2].

Ilupuna 3aHuMaeMoii mojochbl 4acTtoT paguonsiaydyenusi (II3II) — mmpuHa mosockl
4acTOT paJWOU3IIydYeHUs, 3a INpPEJelaMd KOTOPOM H3JIydaeTcss 3aJaHHas 4YacTb MOLIHOCTH
u3nydeHus paguonepenaromnero ycrporctsa ('OCT 23611-79) [2].

KonTpoJsbHas mupuHa noJiockl yactot usiaydenus (KILUIT) — mmprna nonock! yacTor, 3a
HIDKHUM U BEPXHHUM MpeJieslaMi KOTOPO# J1r00asi CrieKTpajibHask COCTABISAIONIas UMEET ociabieHue
Ha 30 nb u 6onee oTHOCUTENBHO M3MyueHus, npupasHeHHoro 0 nb ('OCT 24375-80) [1].

HpI/ICBOQHHaﬂ moJI0Ca PaagHuOvYacTOT — I10JI0Ca YaCTOT, B Ip€aACiIax KOTOpOfI paaruoCTaHIuN

paspeleHo u3ayIeHHe.
Ilpumeuanue. lupuna npuceoennoli noioCul Yacmom pagHAemcs HeoOX0OUMOU WUpUHe NOJOCHL 4acmom

naoC y08oennoe abcontomuoe snavenue 0onycmumozo omrionenus wacmomot. (I'OCT 23611-79 [2], pexomenoayuu

Mesicoynapoornoeo corosa snekmpocessu (MC3) SM. 328-9 [15] u n. 142 cmamovu 1 Peenamenma paouocessu [13]).

IIpucBoeHHasi PaaMOYacTOTa - 4YacTOTa, COOTBETCTBYIOIIAS CEPEIUHE IPHCBOCHHOM
paauoctanuuu nojocsl yactot. ('OCT 24375-80 [1]).



XapakTepHasi 4acTOTa — 9YaCTOTa, KOTOPYIO MOYKHO JIETKO OTIO3HATh U U3MEPUTH B TAHHOM
u3nydeHnu. Hampumep, Hecymyro 4acTOTy MOXHO pPacCMaTpHUBaTh KaK XapaKTEPHYIO YacTOTY.
('OCT P 50657-94 [4], pexomenpauuun MCD SM. 328-9 [15] u n. 143 crateu 1 Permamenra
paguocssizu [13]).

OTHocUTeIbHAST 4YACTOTA — 4YacTOTa, 3aHMMAIOIIAsl IO OTHOIICHHIO K TPHUCBOCHHOU
gyacTore (PUMKCUPOBAHHOE U OIPEIeIEHHOE MoJIoKeHHe. OTKIOHEHHE ITON YaCTOTHI 10 OTHOIICHHUIO
K TPUCBOCHHON YacTOTe HMEET Ty e aOCONIOTHYIO BEIMYMHY M 3HAK, YTO M OTKJIOHEHHUE
XapaKTePHOW YacCTOTHI IO OTHOIICHUIO K CEPEJMHE IOJIOCHI YacTOT, 3aHMMAaeMOW H3IIy4CHHEM.
('OCT P 50657-94 [4], pexomenpauuun MCD SM. 328-9 [15] u n. 144 crateu 1 Permamenra
paguocssizu [13]).

I[OHyCTHMOC OTKJIOHCEHHE€ YaCTOTbl — MAaKCUMAJIbHO JOIMYCKAaCMOC€ OTKJIOHCHHUC CpCZ[HGfI
JacTOThbl ITIOJOCBI YaCTOT M3JIYYCHUA OT HpHCBOCHHOfI 4aCTOThl HJIM xapaKTepHoﬁ YaCTOThI

HU3JIy4YCHUA OT OTHOCHUTEIBLHOM YaCTOTEHL.

Ipumeuanue. JJonycmumoe omrioHeHue 4acmompl 8blpadcaemcs 6 MUIIUonusix 0onsax unu eepyax. (IOCT P
50657-94 [4], pexomenoayuu MCD SM. 328-9 [15] u n. 145 cmamovu 1 Pecnamenma paouocesnzu [13]).

OrpannyurebHas JJMHUS BHENOJTOCHOT0 H3/Iy4eHUs — JIMHMS Ha INIOCKOCTU KOOPAMHAT,
KOTOpas YCTaHABIMBACTCS Ul KaXKJOro KIacca M3JIy4YEHHHW U SBJISETCS BEPXHEW TI'paHULIEH
MaKCHMAaJIbHO JOIYCTHUMBIX 3HAYEHUH YPOBHEH COCTAaBIISIFOIIMX BHEIIOJOCHOIO CIIEKTPA U3JIy4YEHHUS,
BBIPOKEHHBIX B JCIIMOENIax OTHOCUTEIBHO 3agaHHoro (ucxoanoro) yposus 0 1b (OCT P 50016-92

[3D).

OKBHMBAJEHTHAsI HW30TPONHO M3Jy4yaeMassh MOIIHOCTb — TIPEJICTaBIsIeT CO0Oi
MIPOU3BE/ICHNE MOIIHOCTH, MOABOJIMMOM K aHTEHHE, Ha KO3(DPHUIIMEHT YCUIICHUS 3TOM aHTEHHBI B
3aJlaHHOM HAalpaBJI€HUM OTHOCUTEIBHO H30TPONHON aHTEHHb! (AOCONIOTHBIM WM H30TPOIHBIN
koa¢ddunment ycunenus) (Permament paguocsssu [13]).

MarHuTHBIM a3UMYTOM HANpPaBJEHHMS — TOPU3OHTAJIBHBIA yroj, U3MEpsIeMbId MO X0y
gacoBoit ctpenku (oT 0 10 360 rpaaycoB) OT CEBEpHOIO HANpaBlIEHUs] MAarHUTHOIO MEpHIMaHa 10
OIIPEIENIAEMOT0 HaIPaBJICHHUS.

30Ha 00C/ayKMBaHUSI — TEPPUTOPHS, HA KOTOPOW ONEPATOP CBSA3U IPENOCTABISAET yCIyTU
CBSI3H.

YacroTHo-Teppuropuaibubiii miaan (YTII) — pacmpenenenue 4acToT Ha TEPPUTOPUU
30HBI 00CITYyKMBaHUs (MTOKPBITHS). 3a1a€TCsl a3UMYTaMH 30H IMOKPBITHS, YACTOTAMU M MOIIIHOCTSIMU
U3JIy4EHUsl B COOTBETCTBYIOIMX HANpAaBICHUSIX, YKa3aHHbIMU B PAa3pELIEHUH HA HCIOJIb30BAHUE
4acToT.

Oo6mwexTamu u3MepeHuii mo Hacrosumeit MBU aBnstoTcst paanonsnyueHus: 0a30BbIX CTaHIUIHA
ceTeil (UKCUPOBAHHOM pPaJMOCBSA3M AOOHEHTCKOro JOCTYMa, pabOTalOUIMX B COOTBETCTBUU CO
crangaptamu IEEE 802.11 a/b/g u IEEE 802.16-2004.

OcHOBHbBIE XapaKTEPUCTUKHU W MapaMeTpbl CTaHAApTOB: JIMANa30Hbl YacTOT, LEHTPaJbHbIE
Y4aCTOThI, BUABI U CKOPOCTh MOIYJISIIMK TipuBeAeHsl B Tabmunax 1.1 - 1.3.



Huamazonsl yactot POC BIT]]

Ta6muma 1.1.
Cranzapt JImana3oH 4acror, Homep Yacrora, HILIIL, My | KT, M@
I'Tn KaHaJIa MI'
36 5180
HwxHuii auana3oH 40 5200
5,15...5,25 44 5220
48 5240
52 5260
i 56 5280
802.11a Cpeﬂs‘jzﬂ; f‘g‘g@aw{ o 300 22,0 44,0
64 5320
149 5745
BepxHuii muanaszon 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

CxopocTts niepenauun gaHHbix H BUAbI Moayssnuu POC BIT/]

Tabnuma 1.2
CxopocTb MOAYJISALIMH,
Cranpapr Méut/e Bua moayasiuumn
802.11a 6; 9; 12; 18; 24; 36; 48;54 OFDM
802.11b 1;2;5,5; 11 DSSS, BPSK u QPSK
1;2;5,5; 11 DSSS, BPSK u QPSK

802.11¢g

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




[TapameTpsl paguounsinydenuit POC BIT/]

Tabmmma 1.3.
Ha3Banue crannapra 802.16 802.16a 802.16¢
2,4 -2,483;
YacToTHsIi quanasoH, I'T 10 - 66 2-11 3,4 -3,6;
5,7-5,8
ETSI: 28 ETSI: 1,75; 3,5; 7; 14; 28 R
[upuna kanana, MI'a US: 20 125 US: 1.25: 5: 10: 20 1,75; 3,5;7; 10
CKopoCTh MOAYIISIINH, 1-20 1-20 1-10
Mooz
CkopocTh nepenadn no135 Mowurt/c 1o 75 Mowut/c 1o 15 Mowurt/c
nHpopmauu g xa"gana 28MI' g kagana 28MI 11 1A Ka"ana SMI'o
WMAN-SC2,
Tuns! paguonHTepdeiicon WMAN-SC1 WMAN-OFDM, WMAN-OFDMA
WMAN-OFDMA
QPSK, OFDM-256, OFDM-256,
Tuner MogyIsIUA 16-QAM QPSK, QPSK,
Ay 64-OAM 16-QAM, 16-QAM,
64-QAM 64-QAM
Pa3nenenue kanaaos TDMA TDMA TDMA, OFDMA
MoOWIBHOCTD DUKCUPOBAHHBIN CDHKCHPOBaHHI:IH’ q)HKCHPOBaHHBVM’
MOPTaTUBHBIN MOPTATUBHBIH
Pannyc nevictBus 2-5 km 7-10 xm 2-5 km
YcnoBus paboTsl [Ipsmas BuaumocTs | PaboTa Ha oTpameHusIX Pabora na
OTPaKEHUSIX

Ipumeuanue. 1. Pazoenenue na cmanoapmel IEEE 802.16, IEEE 802.16a u IEEE 802.16e cywecmeogano 0o
2004 200a. C 2004 2. smu cmanoapmul 6siiu 06vedunenst 8 00un cmardapm IEEE 802.16-2004.

2. Cospemennoe obopyoosanue cmandapma IEEE 802.16-2004, nuyensuposantoe 6 Poccutickoti @edepayuu,
pabomaem 6 duanazoue wacmom om 2,5 0o 7 I'Ty.



TpeGoBaHus K NOrpelIHOCTH U3MEpPeHU

[Ipenenbr gomyckaeMoil OTHOCHTEIBHOM MOTPEUTHOCTH U3MEPEHUS YaCTOThI U3JTyUYCHUsS HE
npeBbImaT +£3,0- 10°°,

[Ipenensl nomyckaeMoil OTHOCUTENBHOM MorpemHocty usmepenus UMM He npeBsiiaroT
16,0 1b.

IIpenensl  nomyckaemMoll  OTHOCHUTENIBHOM
paavocurHaia B KaHaiie He npesbimarot +2,0 nb.

[Ipenenbr gomyckaemMoil OTHOCUTEIBHOM MOTPEIIHOCTH U3MEPEHHUs a3uMyTa HalpaBJICHUS
Ha W3JIYYaroIIyl0 aHTCHHY HE MPEBBIMIAOT +2°.

[Ipenensl  gomyckaemMoil  OTHOCHUTEIIbHOM
u3iydeHuit He npesbimaiot 12,0 nb.

MOrpCIHOCTU HU3MCPCHUA MOIIHOCTHU

IOrp€IHOCTH  U3MEPEHHA  BHCIIOJIOCHBIX

CpencTBa u3MepeHHil 1 BCIOMOraTe/bHbIe YCTPOCTBA

MBU moxer ObITh NMPUMEHEHA NPHU HCIOJIb30BaHUU cpelcTB umepenus (CHU), koTopbie
JOJDKHBI TPOMTH WCHBITAHUS C LEJIbI0 TNPHCBOSHHS THUNA, JODKHBI OBITh 3aHECEHBI B
I'ocynapcTBeHHBIM peecTp M JOJDKHBI ObITh MOBEPEHBI B COOTBETCTBUM C TPeOOBaHUSAMM 3aKOHA
«O0 obecnieueHnn eAMHCTBA U3MEPEHUI.

ITepeuens CH u BcromorartenbHbIX CPEICTB, HEOOXOAUMBIX JUIsI U3MEPEHUs NapaMeTpoB
paauousnyuenuit POC npu npoBeseHnn MeponpusaTUid Haa30pa U KOHTPoJIs yka3aH B Tabnuue 3.1.

Tabmuua 3.1
No .
ILIL Bujx meponpusiTuii Ilepeuens CU n BcnomoraTteibHbIX CPeACTB
1. Meponpusitust Hagzopa u | CpeacTBa U3MEPEHUN:
KOHTPOJIS 33 COOJIIOJICHUEM | — aHAIM3aTop CIEKTPa;
I10JIb30BATEISIMU — W3MEpHUTeNlbHAs aHTEHHa Ha TPEHOre C a3UMYTalbHO-
pPaaro4acTOTHBIM YIJIIOMECTHBIMHU JIUMOaMU;
CIIEKTPOM YCIIOBHM, | — JIa3epHBIN JAIBHOMED;
YCTaHOBJIEHHBIX IIPU | — TEOAE3NYECKUI CITyTHUKOBBIA TPUEMHUK;
BBIJICIICHUHT HOJIOC | — KIIMHOMETP (TpH HEOOXOAUMOCTH);
paano4acToT U | - H3MepHTeNbHas pylieTKa (Ip1 HeoOXO0AUMOCTH);
MPUCBOEHUs (Ha3HA4YeHHs) | — Oyccosb (MpU HEOOXOAUMOCTH).
paano4acToT w | BcnomorarensHble cpeacTaa:
pPaAMoOvYacTOTHBIX KaHAJIOB, | — MPOTPaMMHBIN TeCTEp;
00s13aTeNbHBIX TpeOOBaHUHN | — HM3MEPHUTEIbHBIIN Kalelb.
K MapaMeTpaMm H3JTy4YeHUH
POC BIIJQ
2. Meponpustus no | Cpencrea U3MEpEeHUN:
BBISIBJICHUIO — aHaJINU3aTop CIEKTPa;
Hepa3peleHHbIX JUISL | — W3MepUTeNbHAas aHTEHHa Ha TPEHOre C a3uMyTaJbHO-
ucnoias3zoBanus POC BIT/I YIJIIOMECTHBIMU JIUMOAMU;
BcnomoratenbHble cpeacTBa:
— IPOrpaMMHBII TecTep;
— W3MEpUTENIbHBIN Kabemb.

TpeboBanus k CU 1 BcioMoraTeabHbIM cpe/icTBaM yKazaHsl B [Ipunoxennn A.

[Tepeuens pexomenayembix CU u BcmoMorarenbHbIX YCTpOHCTB npuBeneH B Tabmune A.1l

ITpunoxxenns A.




Metoab! n3mMepeHuil

MeTo 161 H3MepeHus TapaMeTPOB YaCTOTHO-TEPPUTOPHAIBHOTO IJIaHA

Baxwneiimum TpeOoBaHHEM YCIOBHH, YKa3aHHBIX B PaspemieHnn Ha HUCHOIb30BAHUE
paaMovyacToT WM  PaJMOyYacTOTHBIX KaHainoB jisi  POC,
npenocrasiswoniemy yciayru bI1J, ssnsercsa coomogenue YTII.

N3mepenne mnapamerpoB UTII mnogpazymeBaer wusmepenue OUMM  panuocurhana,
m3nydaemoro POC, B 3ajaHHOM HallpaBJI€HUU U Orubaromieil cnekrpa paguocursaia. Msmepenue
napameTpoB UTII npou3BOauTCS B COOTBETCTBUH CO CXEMOM, MPUBEICHHOM HA pUCYHKE 4.1.

MpPUHAJICKAIINX  OINepaTropy,

Hanpasnenus  usnydeHuss — paavocCHUrHana
[epeIaTINKOM

Cexrop,

pa3peLeHHbII
JUTS
MCIIOJIb30BaHHUS

nepeaaT4muK

Mecrta u3amMepeHus mapameTpoB pajuoCcUrHaia UYTII, BBIABICHHBIN B

pe3ynbTaTe U3MEepEHUI

Puc. 4.1

Meton wu3MepeHHsl LEHTpaidbHOW 4YacToThl paguocurHanioB POC BIIJI ocHoBan Ha

00paboTKe M3MEpPEHHOW CIIEKTPOTPaMMBl PAJNOCUTHANIA C IENbI0 OMNPENENEHHs €ro «IEeHTpa
TsKecTu» (puc.4.2).

Hpufwetumue. Hpu UCNONL308AHUU  5MO20 Memood 6600UMCS npez)nOJzogfceHue o mom, umo «yerwmp
msCeCmuy co8naddaem ¢ 4acmomotl CUSHAIA u CHEeKmp cucHala CuMmempulen.
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Puc.4.2 Unnroctpanus MeToa LEHTpa TSHKECTU

O6paboTKy M3MepeHni HEOOXOIUMO MPOBOAUTH CTICITHATBHBIM MPOTPAMMHBIM
o0ecriedeHrneM, BXOISIIMM B COCTaB aHAINM3aTOpa CIIEKTpa. AITOPUTM 00pabOTKH 3aKITI0YAETCs B
CIIETYIOILIEM.

ITo cnexTporpamMMe cUrHalia onpeaesseTcst CpeIHUI YpOBeHb IIyMa U, ISl YMEHbBIICHHS
MOTPEIIHOCTH U3MEPEHUs], OTOPACHIBAIOTCS OTCUETHI C YpOBHEM MeHee 4yeM Ha 6 1b npeBbimaronmx
YPOBEHb LIyMa.

Boruncnsiercss npuOIU3UTENbHBIN HEHTP TSKECTH CIIEKTPOTrPaMMBbI U3 YCIOBHUS:

7 F,

fo
[sehdr = [scdr (1)
Fu, fo

rae Fu, v Fy,, — TPaHUYHBIE YaCTOTHI MOJIOCKI 0030pa;

S; — 3HaUYE€HME CIEKTPAIBHBIX COCTABIAIOMINX, MKBT.

I/IHTCFpI/IpOBaHI/IC OCyIJ_IeCTBJISIeTCSI YUCJICHHBIM MCTOAOM. BLIHOJIHGHI/IG yCJIOBI/DI
OTIpe/IeNIsieTCs 0 U3MEHEHHUIO 3HaKa Pa3HOCTH JIByX WHTerpanoB. Homep miara (4actoTsl) k Ha
KOTOPOM IMPOU30IILJIa CMEHA 3HAKa OMPEIEISET MOJ0KECHHUE IICHTPA TXKECTH.

Brruucnenue neHTpaabHON 4acTOThI CUTHAJIA OCYILIECTBISAETCS ¢ OMOILBIO JIMHEHHOM

WHTEPIIOJSIIAA 110 popmyrie

a
fo==1> (2)
rue a = M, b=AI, - AI"_—AI’H fi — KO3pPUIUEHTBI IMHEHHON UHTEPIOIALIH;
fk_fkq fk_fk—l
Al — neBblit UHTETpas U3 BelpaxeHus (1).
N3mepenne SUNM

Kocsennslit meton nzmepenust SUNUM pannounznydennit POC BII/] ocHoBaH Ha usmepeHuun
IUIOTHOCTH IIOTOKAa JJIEKTPOMArHUTHOW DHEPIrUM C HCIIOJIB30BAHMEM aHAJIM3aTopa CHEKTpa M
pacuere DM B COOTBETCTBUM C MPUHATON MoJienbio. Cxema u3MepeHus npuBeaeHa Ha puc. 4.3.

Bun cooky

X1, Y1

Bun cBepxy

Puc. 4.3

B pannokanane npsiMoil BUIMMOCTH MOUIHOCTh CHUTHAJIA Ha BXOJE MPUEMHOr0 yCTPOUCTBA
OIMPCACIIACTCA BBIPAKCHHUEM
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P _ Pnpdnnpdan()anmnan
npm — L
0~0on

rae P9 — MOIIHOCTb Ha BBIXOJIE NEPENATUNKA;

Gupos Gupy— KOIOOULUEHT HAMIPABICHHOIO ACHUCTBUS aHTEHHBI NI€PEAATYNKA U IIPUEMHHKA
COOTBETCTBEHHO;

Tnpo> Mnpy — NIOTEPU B (PUAEPHOM TpPaAKTE NEPENATUNKA U IPHEMHHUKA COOTBETCTBEHHO;

Ly — motepu B CBOOOAHOM IIPOCTPAHCTBE TIPU PACTIPOCTPAHCHHUH PAJUOBOIIH;

Loon. — JNONOJHUTENbHBIE TOTEPH, BBI3BAaHHBIE IMOTEPSIMH B aTMOC(epe, HETOUHOCTHIO
HABEJEHUS AaHTEHH, HECOBMNAJAEHUEM MOJIIPU3ALNN NIEPEAAIOIICH U MPUEMHON aHTEHH U JIp.

YauTeIBas, 4To

; 3)

PauuM = Pnpdnnpdand (4)
n
2
47R
Lo = T s (5)

rae R — paccrosiHue OT IepefaTyuka 0 MPUEeMHHKA;
A — JAJIMHA BOJIHBI HECYILIETO KoJiebaHus,
BbIpaxkeHHe (3) MOKHO NPEACTABUTH B BUJIE

2
_ PsuuManMnanz
npm 2 :
(47Z-R) L()an
I[OHOJIHI/ITGJII)HI)IG noTepn npu OTCYTCTBUH OCAAKOB, OTHOCHUTEIBHON BJIAXXHOCTH MEHEE
80% u OTCYTCTBHUU nepemnyaneneﬁ u HpeHHTCTBI/Iﬁ, OIIPCACIIAIOTCA IOTCPAMHA U3-3ad HCTOYHOCTHU
HaBCACHUA I/I3MepI/ITeJII)HOI71 AHTCHHBI, OTKJIOHCHUCM HU3SMCPUTCIIBHBIX TOYEK OT MAaKCUMyMa

auarpammbl - HanpaBieHHocTd (JJH) aHTeHHBI mnepenaTuMka W HECOBHAJEHUEM IOJIIpU3aLUN
IepeAaroniel ¥ NPUEeMHON aHTEHH:

Lc)on = th eemetx zopuerx 6emerx 2opu3Ln0ﬂ;zp (7

1€ Ly gepm — TIOTEPH, BbI3BaHHBIE OTKJIOHeHWeM JIH wm3mepurensHoi anTeHHsl ot JIH
AHTEHHBI IEPEIATYNKA B YIJIOMECTHOM INIOCKOCTH;

Lix sopus — IOTEPH, BBI3BaHHBIE OTKIOHEHHEM JIH m3MepurensHoi anteHnsl oT JIH anTeHHBI
repefaTyrKa B a3uMyTaJIbHOU IIOCKOCTH;

Ly ¢epm — TIOTEPH, BBI3BaHHBIE HETOYHOCTBIO HaBeneHus [IH m3aMepuTenbHOM aHTEHHBI Ha
AHTEHHY IepelaTUrKa B YIJIIOMECTHOM IIJIOCKOCTH;

Lix sopus — TIOTEPH, BBI3BAHHBIE HETOYHOCTBIO HaBeneHus [IH m3MepuTesnbHOM aHTEHHBI Ha
AHTEHHY IepeIaTUNKa B a3UMYTAIbHON INIOCKOCTH;

Lyorsp — TOTEPH, BBI3BAHHBIE HECOBIIAJCHUEM IOJSAPHU3ALMN IEPENAIOIIEd W IPUEMHOU
aHTCHH.

[Torepn Lix sepms Lix zopuss Lix sepms Lix 20pus BBIYACIAIOTCSA B COOTBETCTBUH C BBIPAKEHHEM
2

2¢
L =1+ 1, 8
9 (8)

(6)

X
X

rae ¢, — omuOKa HaBEJCHUS B COOTBETCTBYIOIICH TIIOCKOCTH;

6 — mupuna J[H aHTEeHHBI B COOTBETCTBYIOIIEH TUIOCKOCTH.

OTKIIOHEHHE HW3MEPUTENbHOM aHTEeHHbl OT Makcumyma JIH aHTeHHBI nepenaruyumka B
a3UMYTaJIbHOW TIIOCKOCTH Wsopy; HAXOIUTCA KaK Pa3HOCTh a3MMYTOB

l//eopzw = aeopus’_ aenziz(us’ 9)
TI€ Qoopus — @3UMYT B TOUKE H3MEPCHHS;
A" opus — ABUMYT B TOUYKE C MAKCHMAIbHBIM YPOBHEM H3MEPEHHOM MOIIHOCTH.
OTKIIOHEHHE W3MEpPUTENBHOM aHTeHHbl OT MakcuMmyma JIH aHTeHHBI mnepeparuuka B
YIJIOMECTHOM TUIOCKOCTH  Wgepm 3ABHCHT OT yIJIa HPEBBILICHHS TOYKU KPEIUICHHs aHTCHHBI Hal
12



TOUYKOI U3MEPEHHUs & U yIJIa oJ(Beca aHTCHHBI [3:
Yeepm = e-p. (10)
[Torepu, BbI3BaHHBIE HECOBIAJACHHUEM IOJAPU3ALMN IEpeNalolell W IPUEMHON AHTEHH
PacCUMTBIBAIOT TaK
I _ 1
noaap— ’
P K(Ae,Ay)
rne K(Ae, Ay) — Ko>pOUIMEHT mepenayd SHEPruH, PACCUUTHIBAEMBIA Ui AHTCHH C
JUIMITUYECKON NOJIIPU3ALUEH 110 BBIPAXKECHHUIO:

4e(e+ Ae) La +e)[1-(e+Ae)?]

(A+e)[1+(e+Ae)?] (1+>)[1+(e+Ae)?]

rae Ae = e — e, e U e — KOOPOUIHUEHTHI LTUNITUYHOCTH (OTHOIICHUE MAaJIOW MOJyOoCH
AJUIHTICA K OOJIBIIION);

A}/- YroJ MExAy IMOJIYOCAMH JJUIUIICOB IMOJIAAPU3aAlUU HCpCI[ElIOIlICfI u HpHeMHOﬁ AHTCHHBI.
Tak kak ommbka HaBCICHUA HSMGPHTCHLHOﬁ AHTCHHbI B IIJIOCKOCTH IIOJIApHU3allMKU HE

JOJKHA HPEBBIATh 3°, TO Ly, OyneT He 6onee 1,01.
Takum oOpazom, BeipaxxeHue s pacuera JMMM MoxHO 3anucarh Tak:

K(Ae,Ay):; 1+ cos2y ¢,

2 2 2 2 2
_ 1’0 1(47Z-R) Pan 1 2(5 - ﬂ) 1 2(a20pu3 o aznovgzw) 1 2¢6epm 1 2¢20pu3
ouum — > + + | — + — .(11)
A anﬂ/tnnpﬂ/t 96@]777! 920pu3 weepm ¢20p143

HcxoqHpIMU JaHHBIMU 371€Ch CITY>KaT 3HAUCHHUS:
— JUIMHBI BOJIHBI HECYILIETO KoJieObaHus A;
— K03((UIMEHTa HAIIPABIEHHOIO 1eHCTBUS IPUEMHOM N3MEPUTENbHON aHTEHHBI Gy
— ToTepb B QUAEPHOM TPAKTE NPUEMHUKA 7y
— mupuesl JIH aHTeHHBI nepenaTyMka B a3MMYTaJIbHOM M YIVIOMECTHOM IUIOCKOCTSX
COOTBETCTBEHHO — Oopus U Osepm;
— mwmpuHbl [IH u3MepuTenbHOM aHTEHHBI B A3UMYTAIBHOW M YIJIOMECTHOM IUIOCKOCTAX
COOTBETCTBEHHO — Peopus U Pocpm;
— omMOOK HaBEJCHUS U3MEPUTEIbHON aHTEHHBI Ha aHTEHHY IIepe/laTuiKa B a3UMYyTaIbHON U
YIIIOMECTHOM TIIOCKOCTAX COOTBETCTBEHHO — Propus U Poepm;
— yIJa [oJiBeca aHTeHHBHI L.
Jlns pacuera HEOOXOAMMO U3MEPUTD:
— MOUIHOCTb CUTHANa B KaHane P,.,;
— PpaccTOsiHUE OT IepelaTyrKa 10 IpUueMHUKa R;
— a3MMYT TOYKHU H3MEPCHHS ¢ MAKCUMAJIEHBIM YPOBHEM U3MEPEHHON MOLIHOCTH & opis;
— a3UMYT TOYKH U3MEPEHUS Loopus;
— YroJ NpeBbIIIEHUs] TOUYKU KPEIUICHUs aHTEHHBI Ha/l TOUKOW U3MEPEHHUS &.

H3mepeHne MOIIHOCTH B 3a/laHHOM paJHOKaHale MOKHO OCYIIECTBUTh C IOMOIIBIO
aHaJIM3aTopa CHEKTpa. AJITOPUTM M3MEPEHUS MOIIHOCTH B paJuoKaHalle ¢ TIOMOIIBIO aHAIU3aTopa
CHEKTpa COCTOMT B TOM, 4YTO MpPHU aHaJU3€ BXOJHOIO CHUTHAJa HM3MEPSETCS MOUIHOCTh €ro
OTJENbHBIX CHEKTPAIBHBIX COCTABJIAIOIINX, & 3aTEM CYMMMPYETCS MOLIHOCTb T€X CHEKTPAIBHBIX

COCTABJIAIOIINX, KOTOPBIC BXOJAT B JUAIIA30H YaCTOT 3aJaHHOI'0 paauOKaHaJIa.

Ipumeuanue. Ilpu nposedenuu usmepenutl 8 20pOOCKOU 3ACMPOUKe UHMEHCUBHOCb NPUHUMAEMO20 NOJs
CUNbHO 3asucum om mouxu npuema. IIpocmpancmeennvie usmMeHenus 603HUKAIOM U3-30 HANOJCEHUsi Opye Ha opyea
001bULO20 KOIUYECTNBA BOJIH, 00PA308AHHBIX 8clledcmaue Juppaxkyuu, paccesnus u ompaszyicenus om 30anuu. Hz-3a
pasnocmu haz HALOdCEHUE BONH Odem UHMEPPEPEHYUOHHYIO KAPMUHY ¢ OOCMAMOYHO 2AYOOKUMU 3AMUPAHUSIMU.
Paccmosinue mexcoy mMaxcumanrbHulMu (MUHUMATLHOIMU) 3HAYEHUAMU CUSHAA COCMAGAem eauyuny nopsaoxka A/2.
Tosmomy usmepenuss MOWHOCMU 6 20POOCKOU 3ACMPOUKE OOJHCHbL NPOBOOUMBCS 6 HECKOAbKUX PAGHOMEPHO
pacnpeodeienvix mouxkax ma paccmosnuu menee 0,84 mencoy mouxamu, no pe3yibmamam KOMOPbIX GblUUCIAEMCS
cpednee 3HaUeHue MOWHOCMU, NPUHUMAEMOE 3d PEe3VIbMAm U3MepeHUs.

N3mepenne aOCOMIOTHBIX KOOPAWHAT TOYKH YCTAHOBKHM I€peAaTdyhka MPOU3BOIAUTCS C

13



MOMOLIBI0 CHEUHUATIBHOTO MNPUEMHHMKA CUTHAJIOB CIIYTHUKOBBIX PpPaJMOHABUTIAllMOHHBIX CHUCTEM
I'’JIOHACC u GPS.

N3MepeHne pacCTOSIHUK BBINOJIHSIOTCS METOJOM, KOTOPbIA OCHOBAaH Ha W3MEPEHUU
MPOMEKYTKa BPEMEHM MEXKJY IOCBUIKOM J1a3epHOr0 HUMITYJIbCa U MHPUEMOM OTPAKEHHOI'O OT
npeaMera CUrHaiia. JlaHHblid METOJI Peau3yercsl ¢ IMOMOILIBIO JIa3€pPHOr0 JAlbHOMEPA HAa MaJlbIX

PACCTOSAHUAX.
Ipumeuanue. Ecnu nasepuviti Oanvbnomep He Modicem Oblmb NOMeweH 6 MOUYKy, 20e pacnoioiceHd
UBMEPUMENbHAS AHMEHHA, MO NPOU3BOOUMbCS Nepeciem paccmoAHUs 6 COOMeemcmsul ¢ gvipasicenuem (13).

Ha OGonpmmx paccTOsSHMSIX CIENyeT IMOJIb30BATbCS MPUEMHUKOM CUTHAJIOB CITYTHHKOBBIX
PaIMOHABUTAIIMOHHBIX CHUCTEM, MOCIEAOBATEIIbHO YCTAHABIMBAEMBIM B TOUYKE pa3MEIICHUS
usmepsiemoro POC BITJ] u u3mepurensHol aHTeHHBI. [Ipy 3TOM paccTosiHEE OnpeaeseTcs 0o 1mo
OyMakHOH, JTOO 110 IMPPOBOI KapTe MECTHOCTH.

W3mepenne yria npeBbIIEHUS YCTAHOBKM aHTEHHBI NEpelaTyuKa HaJl TOYKON M3MEpeHUs
BBIIIOJIHSIIOT C TOMOILBIO KJIMHOMETPA.

KimmHOMETp MO3BOJISET HETOCPEACTBEHHO U3MEPSATh YIoJl TIPEBHINICHNS 00bEKTa Ha/l TOYKOU
n3mepenus. Cxema u3MepeHus WIUTKOCTPUPYETCS PUCYHKOM 6.3.

U3MEPHUTEIbH
H as aHTEHHa
H}
Oycconb 1a3epHbIi
AdHTCHHAa JanbHOMED
nepeaTynka Puc. 4.4 KJIIMHOMETP

Ecnu BeICOTa / paBHA HYIIO, TO YTOI &', U3MEPSEMBIN C TTIOMOIIBIO KIIMHOMETPA, PABEH YTIIY
HpeBBIHIGHI/ISI TOYKHU KpGHJ’IeHI/ISI AHTCHHBI HA TO‘IKOfI I/ISMCpCHI/IH E. ECJ'II/I B TOYKEC ernneHm{
AQHTEHHBI HEJb35 U3MEPUTH YIOJl MPEBBIIIECHUS TOUKU KPETUICHUS] aHTEHHBI HaJl TOUKOW U3MEpEHus,
TO HEOOXOAMMO U3MEPHUTH YroJl B TOUKE, PACIIOJIOKEHHON HEMOCPEICTBEHHO MO/ U3MEPUTEIHHOM
AQHTEHHOU U BBINOJIHUTH MIEPECUET B COOTBETCTBUU C BBIPAKEHUEM

R'sin g'—h)
R'cosé'

a paccTosiHME R OT U3MEpPUTENbHOM aHTEHHBI 0 aHTEHHBI MEPEeJaTIYMKa B COOTBETCTBHH C

BI)Ipa)KeHI/IeM

&= arctg[ (12)

R= x/(R'sing'—h)2 +(R'cos g‘)2 . (13)

I/I3MepeHHe BBICOTBI OCYIICCTBIIAIOT ABYMS crocodamu: ¢ IIOMOIIBIO JIA3€PHOT'O JaJIbHOMEPA
niIn H3MCpHTeHLHOﬁ PYJICTKH.

W3mepeHue a3uMyTa TOUYKU HaOIIOIEHUS

Kpome w3mepennss OMMM B KOHKpPETHOW TOYKE IIPOCTPAHCTBA, [UISl ONPEIEICHUS
peanbHoro YTII HE0OX0AMMO M3MEPUTH YroJl MEXIy MPSIMOi, COSIUHSIONIEH TOUKY U3MEPEHHS C
TOYKOH, B KOTOPOM HaxXOJIWTCs IEpEeAaTdyWK, M HAIpPABICHHEM Ha CEBEP, KOTOPOE INPUHATO 3a
HayaJlo IIpu OTYETEe a3UMYTOB.

Meton n3mepeHus a3uMyTa OCHOBaH Ha H3MEPEHUN YIila OTKIOHEHUS MarHUTHOM CTPEIIKH,
BBI3BAHHOT'O MarHUTHBIM oJieM 3eMiiH. JlaHHBIi METO peaan3yeTcs ¢ MOMOILBIO OYCCOIH.
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N3mepeHne BHENOJIOCHBIX M3IYyYEHUM M IMPOBEPKA COOTBETCTBUS PAAMOU3IYUYEHUS CHEKTPAIbHON
Macke cranaaprta bITJI.

IIpoBepKy COOTBETCTBHs paAMOM3IY4YCHHUS CHEKTpalibHOM Macke cranpapra bII/]
BBINOJIHAIOT, UCIIOJIB3YsI AHAIM3AaTOp CHEKTpa. MeToJ| COCTOUT B M3MEPEHUHU Orudaroniel crekrpa
CUTHAJIa U CPAaBHEHUHU €€ CO CIIEKTPAIIbHOU MacKoi (cM. puc. 4.5).

0 dBr

30 -20 11 2 48 +11 420 a0

Puc.4.5.

MeTtobl BBISIBIEHUS HECAHKIIMOHUPOBaHHBIX POC

Meton coctouT B OOHApYXeHHH (HAlpuMep, MPHU BBHIMOJHEHUHW H3MEPEHUN MapaMmeTpoB
UTII paspemennoro POC) curnana ot HecankuuoHupoBanHoi POC ¢ momoruipio aHamuzaropa
CIIEKTpa, HACTPAUBAEMOTO 110 YAaCTOTE pa3BepTKU. Eciu curuan usnydaer nepeaaTyrk B Uara3oHe
gacTtoT ctanaaptoB BIIJl, pacronoskeHHBI B MECTe OTIMYHOM OT YKAa3aHHOTO B Pa3pelIeHUH, TO
MOHO CJIeIaTh BBIBOJ O TOM, YTO JJAHHBIN MIEPEIaTYUK SBISICTCS] HECAHKIIMOHUPOBAHHBIM.

MeTon 3akitouaeTcss B 0OHapy>KEHUU CUTHAa OT HECAaHKIIMOHUPOBAaHHBIX POC ¢ moMoIibpio
MPOTPAaMMHOTO TECTEPa, KOTOPBIA MOXKET BBISABIATH CUTHAI OT Bcex POC, paboTarmmx B TOM Xe
CTaHJIapTe, KaK 3apEeTUCTPUPOBAHHBIX, TaK U padOTAIOIINX HE3aKOHHO.

TpedoBanusi Mo 6€30MACHOCTH

Bce paboThl JOMKHBI TNMPOU3BOAMTHCS C COOJNIOZEHHEM TpeboBaHMM 0Oe30MmacHOCTH,
ycranoBieHHbIX B 'OCT 12.3.019-80. Cuctema crannaptoB Oe3onacHocTu Tpyna. Vcneitanus u
u3MepeHus snekrpuueckue. OOmme TpeboBanusi Oe3omacHoctu [18], CaHuTapHBIX TpaBUlaX U
HopMax paboTel ¢ ucrounukamu CBY-msnyuenuns CAHIIuH 2.2.4/2.1.8.055 [19], BeimonHenuem
TpeOoBaHUI MO GE30MaCHOCTH, YCTAHOBJIEHHBIX B MHCTPYKIUAX MO SKCIUTyaTallMH UCHOIb3YyEMBIX
CH, a Taxxe oOmmx TpedbOBaHMI MpaBuil 6E30MAaCHOCTU TP BBIMOJIHEHUH Pa0bOT MO KOHTPOJIIO 32
panuounsnyyeHussmu POC.

[Tpu paboTtax Ha BbICOTE (KpbIIaX 3JAaHUM, BBIILIKAX U IMp.) 00s13aTENIbHBIM TpeOOBaHUEM
npuMeHeHus Hacrtosamed MBU sBnsercs coOmroneHue mnpaBumil 0e30mMacHOCTH MpH paboTe Ha
BBICOTE.

[Tpy BBINOTHEHMM W3MEPEHMM 3alpelaercs MOAHMMATh MauTy C 3aKpEIUIEHHOM Ha Hel
AHTEHHOM, €CII cuJjia BeTpa npesbimaeT 20 m/c.

TpeGoBanns k KBATH(UKALNH ONIEPATOPOB

K paboram no usmepenuto nmapameTpoB paauounsinydeHuit POC nomyckaroTcsi HHCIEKTOPHI
UMeEIoIIMe KBATM(PHUKAIIMOHHYIO TPYIITY MO JIEKTPOOE30MaCHOCTH HE HUXKE YeTBEpTON Ui paboThl
¢ anekTpoycraHoBkamu 10 1000 B, mpomienmvie oOyueHne 1 aTTeCTOBaHHBIE Ha MPaBo pabOTHI 1O
KOHTPOJIIO ¥ HaJ30PY 32 AEATEIbHOCTBIO OIIEPATOPOB CBSI3H.

W3MmepeHuss JOJDKHBI — BBINOJIHATH ~ MHCIIEKTOPBI, H3Y4YMBIIME JOKYMEHTALMIO HAa
HCIOJIb3YCMBIC CPEACTBA H3MepeHHﬁ 1 BCIIOMOI'aT€jIbHOC O60py,[[0BaHI/Ie, HU3YUUBIINC HACTOALIYIO
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MCTOAHKY, MNpOIICANINEC HWHCTPYKTAX IO TCXHHUKE 6630HaCHOCTI/I U HUMCHOININEC HAaBBLIKU
MPaKTUYECKOU pabOTHI IO U3MEPEHHIO TTapaMeTpoB paauon3aydeHuid POC.

YcaoBus usmMepeHui

VYcnoBus okpysKaroled BHEITHEH CpeJibl:

— TeMmIepaTrypa OKpYXKAaIoLIeH cpeabl Ompenensercss padoyuM TUara3oHOM TEMIIeparyp
ucnonb3zyembix CU 1 BcnomoraTenbHbIX CPEICTB;

— OTHOCHUTEJbHAs BIIAXKHOCTH BOo3yxa 110 80%:;

— JaBJieHHE oOmpejaenseTcs padouuM Juamna3zoHoM JaBieHuil wucnonbdyembix CHU u
BCIIOMOTaTENIbHBIX CPEJICTB.

— OTCYTCTBHE OCAJKOB;

— CKOpocCTb BeTpa He 6oree 20 m/c.

Bce usMepeHus: pekoMeHayeTcsl MPOBOAUTh B T€UEHHE OJHOTO AHA. Ecin m3mepeHus He
MOTYT OBbITh IPOBEACHBI B TEUEHHUE OJHOIO JHs, TO B Hayajle KaXKJI0ro JHsS He0OX0IMMO IPOBOIUTh
KaJTMOpPOBKY CPEACTB U3MEPEHUSI.

KonnuecTBo M3MEpUTENBHBIX IJIOMAA0K JODKHO ObITh He MeHee 12. OgHa W3 IUIOIMIAI0K
BBIOMpAETCS] B HEMOCPEACTBEHHOW ONHM30CTH OT AaHTEHHbl MepeJaTyhka B HalpaBICHUH
npenmnosiaraeMoro Makcumyma ee JIH Ha MUHUManbHO BO3MOKHOM PAacCTOSHHUU. DTa IUIOIIAJIKA
HeoOxouMa JIJIsl IPOBEPKU COOTBETCTBHSI PAAMOU3IYyYEHHS CIEKTpaibHOU Macke ctanaapTa bI1/I.

Jpyrue miomanku BeIOUparoTCs ciaeayroumm obpasoM. B Hampasienun makcumyma JIH
aHTCHHbl TMepelaTuhKka BBIOMpAETCSs TPU U3MEPUTEIbHBIX IUIOMIAJIKK, OJHA W3 KOTOPBIX
pacmonaraercs B npeanonaaraemMom Hamnpasienuu 0° IH. JIBe npyrue nOmKHBI OBITh PACIONOKEHBI
Ha NpsMBIX, OTKJIOHoIMXcs ot HanpasieHus 0° JIH, na yrusr 5-7°.

[To yeThipe U3MeEpUTETbHBIC TUIOMIAIKH PACIIONIAralOTCs BOJIM3H KaXKI0M U3 TPaHUI] CEKTOPa,
pa3peleHHoro Juisl MCIOJIb30BAaHUSl ONEPATOPOM CBSI3M, MPUYEM OJHA U3 HHUX pacrojiaraercs
HEINOCPEACTBEHHO HA I'PAaHULIE CEKTOpaA, L€ OJHA PACIIONAraeTcsl Ha NPsMOM, OTKIOHSIOIIEHCS 3a
rpanuily cekropa Ha 3°. OcraBmimecs JBE TIUIOMIAJAKKA PACIONArarOTCs BHYTPHU CEKTOpa,
Pa3peleHHOro UIsl NCIOJIb30BaHUs, Ha MIPSIMBIX OTKJIOHSIOIIMXCS OT IPaHULbI cekTopa Ha 3° n 6°

COOTBETCTBCHHO.

IHpumeuanue. Konuuecmeo uzmepumenvHbiX RIOWAOOK Modcem Oblmb  YMEHbULEHO, eClU  2PAHUYbl
paspewennoco cekmopa cocmaensiom yeon menee 30° HO ux xonuuecmeo 00aicHo Ovimv He menee 10 (sxarouas
UBMEPUMENLHYIO NAOWAOKY 0TI NPOBEPKU COOMEEMCMEUS PAOUOUSTYYEHUsl CReKMPATbHOU Macke cmandapma BITJ]).

KonnuecTBo M3MEPUTENBHBIX IJIOMAJA0K MOXET ObITh YBEIMYEHO, €CIM €CTh OCHOBAaHUS
nosiaratb, yto JIH aHTEHHBI mepefaTdyumka OIEpaTopa CBA3M BBIXOAUT 3a TPAHUIBl CEKTOPA,
pa3peleHHoro Juis MCMOJb30BAaHUS OMNEPaTOpOM CBS3HU. JlOMOJHUTENbHBIE H3MEPHUTEIbHBIE
IUTOIIAKK HEOOXOJMMO pacroiaraTh Tak, YTOObl MOXHO ObUIO OIIEHUTh BEIMYMHY OTKJIOHeHus JJH
OT YCTaHOBJICHHBIX I'PAHUL] CEKTOPA.

W3MepuTenbHbIE MIIOMAAKH, HA KOTOPBIX IPOBOAATCS U3MEPEHUS, JOJKHBI YAOBIETBOPSATH
CIIEYIOIIUM YCIOBUSIM:

— IUIOINAJKU HM3MEPEHUN NOJDKHBI MMETh NPSMYK) BHIMMOCTh Ha AQHTEHHY H3JIy4YaroLIEro
CpEICTBa;

— BJIOJIb JINHUM PacTIpOCTPaHEHHsI paliOCUTHANA, Ha yKa3aHHOM B Tabiuue 10.1 paccTosnun
I'nx, HE JIOJDKHO OBITH Mepeusiiydarenei (MeTaJUIMUeCKUX KOHCTPYKIHMHM W COOpYKEHWH, JHUHUN
aJIEKTporepeayd M T.I.) M 3aTCHAIOIMX MECTHBIX IPEIMETOB, OTCYTCTBHE KOTOPBIX
KOHTPOJIHUPYETCS BU3YaIbHO;

— IUIOIIaJKa JIOJDKHA OBITh  JOCTYHMHOM JUIs TEHIero MEepeIBMXKEHUS WM JUIS
aBTOTPAHCIOPTA;

— paccTosiHHe MeX]y 0a30BOH CTaHIMEH M aHTEHHOW JOHKHO ObITh He MeHee 10*A (A —
pabouas JyMHA BOJHBI paaunousnydenus POC) nubo D\ (D — pasmep anepTypbl U3MEPUTEIbHOU
aHTEHHbI) U He 0oJiee MAaKCUMAaJBHOIO PACCTOSAHUSA, yKazaHHoro B Tabmuue 7.1. BwineneHHble
JMana3oHbl PAcCTOSHUM OT MepeJaTyuka 10 MecTta HaOmoaeHus (cM. Tabm. 7.1) sBisioTcs
PEKOMEHAYEMBIMH NP BEIOOPE U3MEPUTENBHON TUIOMAAKH.
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Tabmuma 7.1

Crann) f, 1 o\ | 2...10 | 10...25 | 25...50 | 50...75 |75...100| 100:--15 | 150...20
apt |I'Tn 0 0
I, M | 5/10 5/10 5/10 5/10 5/10 5/10 5/10
< | pu 0,15/ | 0,35/ 0,7/ 1,0/ i -/ -/
2 \ ’ 0,09 0,18 0,35 0,52 0,70 1,04 1,39
§ 21 G ap| 106/ | 180/ | 240/ | 27.5/ | 300/ 33,5/ 36,0/
ol npan> A 6,0 12,3 18,0 21,5 24,0 27.5 30,0
@ Tpan | 53/90 |22,6/43,6\11,5/22,6| 7,6/15,2 | 5,7/11.4 | 3.8/7,6 | 29/5,7
T, M 5/10 5/10 5/10 5/10 5/10 5/10 5/10
20 A Do 0,13/ | 031/ | 062/ | 093/ 1,25/ -/ -/
i - ’ 0,08 0,16 0,31 0,47 0,62 0,93 1,24
Sg ] “ 10,6/ | 18,0/ | 240/ | 275/ | 300/ 33,5/ 36,0/
o * < | Gupu» 1B
S R 6,0 12,3 18,0 21,5 24,0 27,5 30,0
@, tpan | 53/90 |22,6/43,6(11,5/22,6| 7,6/15.2 | 5,7/11,4 | 3.8/7,6 | 2,9/57
Ty M 5/10 5/10 5/10 5/10 5/10 5/10 5/10
o 0,1/ 0,22/ | 044/ | 0,66/ | 0,88/ -/ -/
Ne} 0 D,M
e o 0,06 0,12 0,22 0,33 0,44 0,66 0,88
§ 4 G ap| 106/ | 180/ | 240/ | 275/ | 300/ 33,5/ 36,0/
o | Trew R 6,0 12,3 18,0 21,5 24,0 27,5 30,0
@, tpan | 53/90 |22,6/43,6(11,5/22,6| 7,6/15.2 | 5,7/11,4 | 3.8/7,6 | 2,9/57
o M 5/10 5/10 5/10 5/10 5/10 5/10 5/10
' Do 0,06/ | 0,15/ | 029/ | 043/ | 058/ 0,87/ 1,16/
= “ > 0,04 0,08 0,15 0,22 0,29 0,43 0,58
o o | 106/ | 180/ | 240/ | 2750 | 30,0/ 33,5/ 36,0/
@ e | T A 6.0 12,3 18,0 21,5 24,0 27,5 30,0
@ Tpan | 53/90 |22,6/43,6(11,5/22,6| 7.6/15.2 | 5,7/11.4 | 3.8/7,6 | 29/5,7
T M 5/10 5/10 5/10 5/10 5/10 5/10 5/10
§ Do 0,06/ | 0,13/ | 026/ | 039 | 052/ 0,78/ 1,04/
e | v ’ 0,03 0,07 0,13 0,20 0,26 0,39 0,52
a g | n 10,6/ 18,0/ 24.0/ 27,5/ 30,0/ 33,5/ 36,0/
S o N | G, OB
@ e 6,0 12,3 18,0 21,5 24,0 27,5 30,0
@, tpan | 53/90 |22,6/43,6(11,5/22,6| 7,6/15.2 | 5,7/11,4 | 3.8/7,6 | 2,9/57
Ty M 5/10 5/10 5/10 5/10 5/10 5/10 5/10
< 0,05/ | 0,13/ | 025 | 038 | 051/ 0,76/ 1,01/
No) - D,M
5 < 0,03 0,07 0,13 0,19 0,26 0,38 0,51
§ X |6 op| 106/ | 180/ | 240/ | 27.5/ | 300/ 33,5/ 36,0/
0 npanr A 6,0 12,3 18,0 21,5 24,0 27,5 30,0
@, tpax | 53/90 |22,6/43,6(11,5/22,6| 7,6/15.2 | 5,7/11,4 | 3.8/7,6 | 2,9/57

IJI€ I'yx — MUHUMAJIbHOE PAacCTOSHUE OT JIMHUM PAcCIpOCTPAHEHHsI CUTHAJA A0 MPENATCTBUS WIH
IIpEU3IIydaTes;

D — pa3Mmep anepTypsl U3MEPUTEIBHON aHTEHHBI;

G py — K02()ULIMEHT HANIPABIEHHOTO A€M CTBHSA HM3MEPUTENBHON aHTEHHBI;

@ — mupuHa JIH n3MepuTenbHOM aHTEHHBI U B a3UMYTaJIbHOM U B YIJIIOMECTHOM IIJIOCKOCTSIX.

TpeboBanusi K MmapaMeTpaM H3MEpPUTEIbHBIX AHTEHH NpHUBEACHHI B Tabmume 7.1 u
[Tpunoxenun A.
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W3mepuTenbHas aHTEHHA JOJDKHA OBITH OPUEHTHPOBAHA B MPOCTPAHCTBE B COOTBETCTBHHU C
MOJIIpU3aluedl M3MEPSIEMOro CUTHajla M HMETh MaKCHUMaJIbHOE COINIACOBAaHUE C MepeNarolen

aHTEHHOMH.

YpoBeHb curHaia

Ipu  TpOBEpKe

COOTBETCTBHC OFI/I6aIOH_IeI71 CIICKTpa

CIEKTpaJIbHOM Macke JoibkeH Ha 50 n1b npeBbliaTh ypoBEHb IIYMOB.
[Ipy u3MepeHMHM MOIIHOCTM B KaHaje YpPOBEHb CUTHaja JOJDKEH IMPEBBIIIATH YPOBEHb

IIyMOB Kak MUHUMYM Ha 20 1b.

IoaroroBKa K BbINOJHEHUIO H3MEpPeHN I

CHUTrHaJia

[Tpr MOATOTOBKE K BBHIMOJTHEHHUIO U3MEPEHUN HEOOXOAUMO ONPEIEIIUTh UCXOIHbBIE TAHHBIC.
Hcxonnple qaHHBIE U UCTOYHUKH UCXOMHOW MH(OpMaIuy npuBeaeHbI B TabauIe 8. 1.

Tabmuma 8.1

HaunmenoBanue
BeJIMYUHBI

M cToYyHHK JaHHBIX

Haznadennas yactorta

PaspemeHI/Ie Ha UCIIO0JB30BaHHUC 4aCTOT

HpI/ICBOCHHaH I10JI0oCa paano4acCToT

Pa3pemeHHe Ha MCII0JIb30BAHUEC 4aCTOT

Koopnunatet u  BbicOTa mojBeca | PaspelieHue Ha MCMOIb30BAHUE YAaCTOT
AHTECHHBI

A3UMYTHI U3JTy4YEHHS] AHTEHHBI Pa3zpenienne Ha UCIIOIL30BaHUE YACTOT
MomHoCTb repeaaTymKa wiu | Pa3penienue Ha HCIOJIB30BAHUE YACTOT
sHayenne DUNUM

Cranpapt BIIJ[, B cooTBercTBUH C
KOTOPBIM paboTaeT nepeaaTynk

Pemenne I'KPUY;
Pa3perenrie Ha UCTIOIB30BAaHUE YACTOT;
Ceenenus OT orneparopa,

npegocrasigoniero ycayru b1

CHGKTpaJ'IBHaSI MacCKa

TY Ha paanoobopynoBaHue,
cornacoBanubie ¢ ['PUILI;
Pexomennmaruu ITU

JuarpamMma HaIPABICHHOCTH
AHTEHHBI nepenaTynka B
a3MMYTaJIbHON u YTIIOMECTHOMN
IIJIOCKOCTSIX

TV Ha anTeHHy, cornacoanusie ¢ ['PYULI;
Pexomenmanuu ITU

VYroi noaBeca aHTEHHBI ITepeJaTYNKA

Pe3ynbTaTe!
OIIEepaToOpOM;
[IpoekT Ha 6a30BYIO CTAHIUIO

HU3MEP CHHﬁ, BBIITOJIHECHHBIC

Koapdpuument HaIPAaBJIEHHOTO
JIEHCTBHSI U3MEPUTEIBHON aHTEHHBI

HacnopT Ha UBMCPUTCIIBHYIO aHTCHHY

[MupuHa JH u3MmepurenbHou | [lacopt Ha U3MEPUTENBHYIO AHTEHHY
AHTEHHBI repeaaTynka B

a3UMYTaJIbHON 51 YTIIOMECTHOMN

IIJIOCKOCTSIX

3aryxanue B mpueMHoM ¢uaepHoM | HopmaTuBHO-TeXHHUYECKass JIOKYMEHTAIUs
TpaKTe Ha 3JIEMEHTH! (PUJEPHOTO TPAKTa

OmunOKu HaBeACHUS H3MEpPUTEIbHON
aHTEHHbI HA AaHTEHHY Nepe/laTunKa

[Tactiopt Ha
YCTPOWCTBO

OIMOPHO-ITIOBOPOTHOC

HpI/I MOATOTOBKE K ITPOBCACHUTO I/ISMCpCHI/Iﬁ HAaKaHYHC MPOBOAATCA CICAYIOIIUC pa6OTBIZ

— COrJacOBaHUE NN, BPEMEHH U YCIIOBHI MPOBEICHUS H3MEPEHU;
— PEKOTHOCLHMPOBKA pariOHa MPOBEICHUS U3MEPEHHUI;

— BBIOOP TUIONIAI0K H3MEPEHUH;
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— OpraHu3anus CBA3U IJId obecneucHUs BSaHMO,Z[GfICTBI/ISI MCKAY IIEPCOHATIOM;

— TOATOTOBKA HEOOXOAMMOM U3MEPHUTEIIFHON armapaTyphbl.

Ipumeuanue. Ilpu evibope NIOWAOOK YUUMBIGACMCST XaApakmep npuiezaroueti mecmuocmu (penved,
pacmumensHwlil HOKPO8, 3ACMPOUKA U NP.), C8eOeHUsl U3 NPeObLOYUX NPOGEPOK U CBeOeHUsI OM ONEPAMOPA CESI3U.

[Tpu uzmepennun VMM B pa3iauyHbIX HANPABICHUSAX BAXKHO 00ECHEUUTH MEepeaady OJHOrO
U TOIrO XK€ CHTHaJa IIO 6CCHpOBOI[HOMy KaHaly, TaK KaK 3TO HCEIOCPEACTBCHHO BJIMACT Ha
HU3MCPACMYI0O MOIIHOCTL CHUI'HAJIA. HOBTOMy, AJid MOJIYYCHHUSA OJHOr0 M TOIro K€ YPOBHMA
nepeaaBacMoro Curaalia, HCO6XO,I[I/IMO HCKIHOYNTDH pa60Ty BCEX APYIrux a0OHEHTCKUX YCTpOI;’ICTB C
tectupyemoir POC kpome nporpammubix TectepoB. [Ipu m3aMepeHusx HEOOXOIMMO MepeaBaTh
OAHY U TY K€ TECTOBYIO ITOCJIICA0BATCIbHOCTD.

HenocpencrBeHHO mepel HM3MEPEHMSAMHM Ha  KAKIOM M3MEPUTEIbHOM  IUIOLIAJKE
IIPOU3BOJAATCA CICAYIOIIUEC pa6OTBIZ

— cOop cXeMbl U3MEPEHNUS;
— noxaroroBka CU k uamepeHusm.

CoOpath cxeMmy U3MepeHus, ToKa3aHHyo Ha puc. 8.1.

Ipumeuanue: a) Ilposedenue uzmepenuii npedycmampusaem ucnoab308anue 00H020 NPOBOOHO20 U OPY2020
6ecnpo8oOH020 AKMUSUPYIOWUX USTYYEHUsL OKOHEeUHbIX ycmpolicme 0isi obecneuenusi pabomor POC moavko Ha
nepeoauy.

6) HzmepumenvHulil kabeib 00NXHCEH NPUCOCOUHAMBCSL K PAZbEMAM ¢ ycuauem 3akpyuusanus ne oonee 0,1 H-m.

8) Hsmepumenvhylo aHmeHHy HeOOX0O0UMO OPUEHMUPOBAMb 6 NPOCPAHCIEE 6 COOMEEMCMEUU ¢
nonsipuzayuell UsMepsemo2o CUSHANA U 00OUMbCS MAKCUMANLHO20 CO2NLACOBAHUsL C NPUEMHOU aHmeHHOU. [l 9mo2o
UBMEPUMENbHYIO AHMEHHY NOBOPAYUBAION 8 NIOCKOCIMU NONAPUIAYUL 8 COOMEEMCMEUL ¢ NOJSPU3AYUel] PAOUOCUSHANA
U noMewaiom 6 YeHmpe UsMepumenbHol nIowaoku Ha evicome 9-11 m, 0151 UCKIIOUEHUs. 6IUSHUL NOOCMUNAIOWell
nogepXHOCMU (NPU UBMEPEHUSIX HA KPbluax 30anutl umu 6auwHsx, evlcoma komopulx Gonee 10 m u nem enusiHus
nodcmunaroweli. N0OGePXHOCMU, BbICOMA AHMEHHbl HAO USMEPUMENTbHOU NAOWAOKOU 00axdcHA 6bimb 1-2 m). B smux
npeoenax OmulCKUGAemcsi GblCOMA, Npu KOMOPOU MOWHOCMb CUSHALA, U3MepsieMdsi AHANU3AMOPOM, NPUHUMAen
Haubonvulee 3Hauenue. Ha smoil evicome, NIABHO NOBOPAUUBAST USMEPUMENLHYIO AHMEHHY 6 20PU3OHMANbLHOU
HIIOCKOCMU, 6HOBb NOCAE008AMENbHO 00OUBAIOMCA MAKCUMATbHBIX NOKA3aHull anaiuzamopa. Ilpoyedyper omvickanus.
MAKCUMYMA 6 BEPMUKANLHOU U 20PU3OHMALLHOU NIOCKOCMAX NOBMOPSIOM 00 MmexX Nop, NOKA He OMmblemcs
HoN0JICeHUe, OMKIOHEHUE OM KOMOPO20 8 000U NIOCKOCMU NPUBOOUN MOIbKO K YMEHbULEHUIO NOKA3AHUTE MOWHOCIMU
cueHana, usmepsemMoll aHaIU3AMOPOM.

2) Bcnomozamenvhulil RPOSPAMMHbLIL Mecme — NPUEeMHUK, UCHOb3YeMblil OISl aKmusayuy 630801 CmaHyuu
HeoOX00uMo pacnonazams mak, 4moovl OHU HAXOOUUCH GHE 30HbL NPUEMA USMEPUMETbHOU CIMAHYUU.

IIporpamMmmHbIi
| T TecTep (mepeaaTunk
TECTOROM
bazoBas [IpoBOIHBII KaHAJ CBS3H
[IporpamMmmusbIi
Tectep (MPUEMHHUK
TECTORON
N3mepurenbHas
AWTAHIOA
W3meputesbH >
bl Ka0esb AmnanuzaTtop
CIIEKTpa
Puc 8.1.
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[Ipu moaroroBke CHM ux HeoOXOAMMO NPOTpeTh B TEYCHHE BPEMEHM, YKa3aHHOM B
«PyKoBOJICTBE MO 3KCIUTyaTtaluu» W npoBecTH HacTpoiiky CH. BcmomorarenbHble YCTpOHCTBA
HCO6XOI[I/IMO noAroTaBjivuBaTb B COOTBCTCTBHU C IIPABUJIIAMHU, YKA3aHHBIMU B HHCTPYKIUAX I10
SKCIUTyaTallMy Ha 3TH YCTPONCTBA.

[lepen HavaaoM cepuu U3MEPEHUN HEOOXOIMMO TpoBecTH KannopoBKy CU.

BeinonHenue u3mepenuit

ANTOPUTM U3MEpPEHUSI:

1. Ha mecTe ycTaHOBKHM aHTEHHBI U3MEPSIOTCS €€ KOOPAMHATHI U BHICOTA YCTAaHOBKH.

2. Ha mepBoil m3MepHTENbHON IUIOMIAAKE (B HEMOCPEICTBEHHOM OJM30CTH OT aHTCHHBI
nepesaTInKa) MpoBEePseTCS COOTBETCTBUE OTMOAIOIICH CIIEKTpa CUTHAAa CIICKTPaTbHOM
MacKe U U3MepsieTcs YacToTa CUrHaja.

3. Ha xaxnoit u3MepuTeIHHOM IUIOIIAIKE (KpOMe MepBO ):

— HM3MEpPEeHHEe MOIIHOCTH CUTHAJIA B KaHAJIE;

— UW3MEpPEHUE PACCTOSIHUS OT MepeaaTunKa J0 TOUKU HAOJII0ICHHS;

— H3MEpPEHHUE BBICOTHI YCTAHOBKH U3MEPUTEIbHON aHTEHHBI;

— UW3MEpPEHHE yria MPEBHIIICHUS YCTAaHOBKHM AHTEHHBI TMEpeNaTyMKa Haj TOYKOM
U3MEPEHHUS;

— HU3MCPCHHUEC a3UMYTa TOYKH U3MCPCHHA.
Ipumeuanue. Ilpu évinonrnenuu usmepenuti O HOLYUEHUS OOCMOBEPHBIX Pe3yIbManmos HeoOX00UMO MOYHO
cobm00amp YCio8us usmepeHull.

I/I?,MepeHI/Ie BBICOTBI YCTAHOBKHW aHTCHHEI IIEPCAATINKA U I/I3MepI/ITeJII)HOI\/JI AHTCHHBEI.
I/I3MepeHHe BBICOTBI YCTAHOBKM AHTCHHBI INEpCAaTiUMKa MPOU3BOAUTCA JIA3CPHBIM
AaJIbHOMCPOM B COOTBETCTBUU C «PYKOBOZICTBOM 110 SKCILTyaTaluu» Ha CHU nnu H3M€pHT€JILHOfI

PYJIETKOM.
Ipumeuanue: usmeperue 8bICOMbL YCMAHOBKU USMEPUMENbHOU AHMEHHbI NPOU3BOOUNICA NOCIe ee HABEOeHUs
U HACMPOUKU.

N3Mepenne KoopIMHAT yCTAHOBKU aHTEHHBI I€pEIaTunKa.
N3MepeHne npou3BOIUTCS B COOTBETCTBHM C H3KCIUTYaTalMOHHOW JIOKYMEHTalHMel Ha
MPUEMHUK CUTHAJIOB CIIYTHUKOBBIX PaJIMOHABUTALIMOHHBIX CUCTEM.

[TpoBepka cooTBeTCTBUS Orudaromieil CreKTpa CUrHaia CeKTpanabHOM Macke.
1.1.1 Tlepen HayasioM H3MEpPEHHH HEOOXOAMMO MPOBECTH IMOATOTOBKY K BBIIIOJIHEHUIO
U3MEPEHUM.
[Tpu n3mepeHnn yCTaHOBUTH CIEAYIOLIME TapaMeTPhl aHAIN3aTOpa CIIEKTpa:
— IIEHTpaJIbHAs YacTOTa — COOTBETCTBYET IIEHTPAIbHON 4acTOTE CUTHANIA.
— pexuM paboThl — PeXKHUM HAKOIJICHHSI MAKCUMAIIbHBIX 3HAYCHUH;
— HCIOJIb3YEMbIil IETEKTOP — IETEKTOP CPEeIHEKBAIPATUUECKUX 3HAUCHU;
— PEeXHUM pa3BepTKU — MHOTOKPATHBIN;
— mosoca 0030pa, BpeMs pa3BepPTKH, IIOJOCHl MPOMYCKAaHHS  Y3KOMOJOCHOIO U
IIMPOKOIOJIOCHOTO TPAKTa aHAIM3aToOpa CIIEKTpa BHIOUPAETCS B COOTBETCTBUHU ¢ Tabuuei 9.1.
3amycTUTh TECTOBBIM CHUTHAJl Ha IPOrpaMMHOM TecTepe AJisi MHUIMUPOBAHUS Mepeaadn

JaHHBIX C 6330B0ﬁ CTaHIINU.

Hpumeuanue: Tecmogulil cucHan 00ndCEH OEUCMB068AMb NOCMOSHHO 8 MEeYeHUe 6Ce20 Nepuoda HAOI0OeHUIL.
Heobxooumo, umobsl 6azosas cmanyusi pabomana ¢ MAKCUMANbHO BO3MOJICHOU CKOPOCMbI) MOOYIAYUU, MAK KAK
UBMEPSMb WUPUHY 3AHUMAEMOU NOOCHL YACMOM HEe0OX00UMO HA UHMEPBANAX 6PeMeHU, KO20a U3NIYYeHUe 3aHuMaem
Hauboee WUpoKyio noaocy.

Paboma ¢ npoepammmuvim mecmepom onucana ¢ Ipunosicenuu B.
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Tabmuma 9.1

IMosioca IMosioca
Bpems

Cranpapr Iosoca NMPONyCKAHUS NPONyCKAHUS A3BEDTKI

BILI, HUIIT |o0630pa, MI'i| Yy3KONOJIOCHOIO | IIMPOKOIOJOCHOTO P MI; i
TpakTa, KI'n TpakTa, KI'n
802.11a,

22.0 MI'n 100 100 1000 300

802.11b/ g,

22.0 MI'n 66 100 100 300
802.16-2004,

1.25: 1,75 MI'n 5 10 30 3000

802.16-2004,
3.0: 3.5 MI'n 10 10 30 3000
802.16-2004,
5.5: 7,0 M1 20 30 100 1000
802.16-2004,
8.75: 10,0MI1 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'g

802.16-2004,

28.0 MIn 90 100 300 300

[Tocne MHULMMPOBAHUSA MEpeAayu TECTOBOU MOCIIEI0BATENILHOCTH C OJIHOTO ITPOTrPAMMHOIO
TecTepa Ha Ipyroil He0OXOMMO 3aIyCTUTh HAKOMJICHUE MaKCUMAaJIbHbIX 3HAUEHUH CUTHaJIa.

B pesynbrare Ha 3kpaHe OTOOpa3UTCS MOJYyYEHHBIH MYTEM YCPEIHEHHUS IHEpPreTHYecKUuit
CIIEKTP KOHTPOJIUPYEMOIO U3ITyUEHHUS.

B nponecce ycpeaHeHMsl CHEKTpa ClE€IyeT KOHTPOJHMPOBATH MOCTOSHCTBO MPOXOXKIECHUS
TECTOBOI'O CUTHAJA OT OJHOTO IPOrPaMMHOIO TECTEpa K IPYroMy, BH3yalbHO aHAJIW3UPOBATh
HaJMuuMe TIOMEX B IMIPOLECCe HM3MEPEHMH, CTeneHb HW3MEHYMBOCTH YCPEAHSIEMOIro CIEKTpa
KOHTpoJipyeMoro wusnyueHus. Yepes 1 MuHyTy, Korga H300pakeHHE CIEKTpa IepecTaHeT
U3MEHSTHCS, CIIEyeT CPaBHUTh Ha IOJYYEHHOE H300pa)K€HHE C MAaCKOM CIIeKTpa CHTHaia u

CACJIaTh BbIBOJ O COOTBETCTBUU CIICKTpPa CUTHAJIA cneKTpaanoﬁ MacCke.

Ipumeuanus: Ecau obuapysceno, umo 6 npoyecce npoGedeHus Xapakmep aHATUSUPYEMO20 U3TYYeHUs
CYWeCMBEHHO USMEHUNUCL, UMY 02Ubaiowas CHneKmpa CUcHAId U MCHOBEHHOU YACMOmbl NOKA3AAU HAIudue
KpamKo8peMeHHbIX NOMEX, usmeperus ciedyem noemopumo.

CoxpanuTh n300pakeHHe Orubaroleil CreKTpa CHrHala B MaMSITH aHaIN3aTopa CIIEKTpa,
€CIM eCTh Takas (PyHKIMOHAJIbHAs BO3MOXHOCTh, WM Cpa3y CpPaBHUTb €€ CO CIEeKTPaTbHON
MAacCKOM.

Ipumeuanue. Cnexmpanvhvle MACKU 051 PA3IULHBIX CHIAHOAPMO8 npugedensl 6 Ilpunoscenuu B.

[ToBTOPUTH MIpOIIEAYPY U3MEPEHUS TPH pasa.

N3mepenne yacToTsl nsirydenus POC.
[lepen HauasioM wu3MepeHUH HEOOXOAUMO TPOBECTH MOJATOTOBKY K BBINOJIHEHHIO
U3MEPEHUM.
[Tpu u3MepeHun yCTaHOBUTD CIIEAYIONINE TapaMeTphl aHATU3aTopa CIEKTpa:
— TEHTpaJIbHAs 4acTOTa — COOTBETCTBYET IIEHTPaIbHOM YacToTe curHana (Tabmuma 7.1).
— peXuM paboThl — PEKUM HAKOIUICHUSI MAKCUMAIIbHBIX 3HAYCHUH;
— HCIOJIb3YEMbIil IETEKTOP — IETEKTOP CPEeIHEKBAIPATUUECKUX 3HAUCHU;
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— PEXHM pa3BEPTKU — MHOTOKPATHBIN;
— mojoca 0030pa, BpeMs pPa3BEPTKH, IIOJOCHI TPOMYCKAaHHWS Y3KOIOJOCHOTO H
HIMPOKOIIOIOCHOTO TPAKTa aHAIU3ATOPa CIIEKTPa BHIOUPACTCS B COOTBETCTBHH C TaOIHIEH 9.2.

Tabmuma 9.2
IMojioca IHosoca
IMojioca
Cranaapr NPONYCKAHUSA NpONyCKAHUSA Bpems
0030pa
BIL, HIIII (AF), MI'n Y3KOIIOJIOCHOI'0 | INIMPOKOIOJIOCHOTO | Pa3BepPTKH, €
’ tpakrTa (Af,.), kI'n|  TpakTa, kI'n
802.11a,

22,0 Ml 66 24 7.5 30

802.11b/ g,

22,0 Mo 66 24 7.5 30
802.16-2004,

1,25; 1,75 5

MI'g
802.16-2004, 10
3,0; 3,5 MI'ny
802.16-2004, 20
5,5; 7,0 MI'y
82?;)52;' 1160"%)(1)\2;‘:;{ 30 <f.x10° 3 X Afu >2, 5xAF/Af,p,)

802.16-2004, 50

14,0 MI'n
802.16-2004,

17,5; 20,0 60

MI'q

802.16-2004, 90

28,0 MI'u

rze f. — 4acToTa CUTHaja.

BaHYCTI/ITB TECTOBBIA CHTHaI Ha IporpaMMHOM TECTEPC MJIA HHUIHUUPOBAHHA NCPEaAaAYU

JIAHHBIX ¢ 0a30BOIl CTAHIIUH.

IHpumeuanue: Tecmogvlii cueHan 00ndiceH OeliCmeo8ams NOCHOSHHO 8 MedeHUue 8Cce20 Nepuood HAOIOOeHUl.
Heobxo0umo, umobwvl 6azosas cmanyus pabomana ¢ MakCUMAIbHO G03MONCHOU CKOPOCMbIO MOOYAAYUU, MAK KAK
UBMEPAMb WUPUHY 3AHUMAEMOU NOJIOCLL YACMOM He0OX00UMO HA UHMEPBaLax 8peMeHU, Ko20d UsLyyeHue 3aHumaem
Hauboiee WUPoKyIo NoaoCy.

Paboma c npoepammnvim mecmepom onucana 6 Ipunoscenuu b.

[Tocne nHULIMMPOBAaHUA NEPEAAYN TECTOBOM MOCIEI0BATENIBHOCTH C OJIHOTO TPOTPAMMHOIO
TecTepa Ha Ipyroil He0OX0IMMO 3aIyCTUTh HAKOIJIEHUE MAKCUMAJIbHBIX 3HAUEHUHN CUTHaa.

B pesynbTare Ha sKpaHe OTOOpPA3UTCS MONYYEHHBIH MyTeM YCPEAHEHHUS SHEPreTHUeCKuit
CHEKTP KOHTPOJIUPYEMOTO U3ITyUEHUSI.

B mpouecce ycpenHeHusl cnekTpa ClelyeT KOHTPOJIMPOBATh IOCTOSHCTBO MPOXOXKIECHUS
TECTOBOI'O CUTHaJla OT OJIHOTO NPOrpaMMHOr0 TecTepa K JAPYyroMmy, BU3YyaJlbHO aHaJIM3UpPOBATh
HaJIMUMEe IIOMEX B IIPOLECCE HM3MEPEHMM, CTENeHb HW3MEHYMBOCTH YCPEAHSIEMOIO CIEKTpa
KOHTPOJIMpYyeMOro wusnydeHus. Yepes 2 MUHYTHI, Korja H300pa’k€HUE CIEKTpa IepecTaHeT
U3MEHATBCS, CIEAyeT COXpPaHUTh M300pakeHHe orubaromeil CHeKTpa CcurHajga B TaMATH

aHAIM3aTopa CIEKTpPa JIJIs TIOCIEaYIOIIeH 00paboTKH.

Ipumeyanus: Ecau obmapysiceno, umo 8 npoyecce npogedeHust Xapakmep aHAIUUPYEeMO20 U3LYYEHUS
CYWeCmeeHHO USMEHUIUCH, UIU 0214661}01/{461}1 cnekmpa cucHaia u MCHOBEHHOU HACMOmbl NOKA3AAU HAAUYUE
KpamKOBpPEMEHHbBIX NOMeX, USMEPEHUA Cﬂe()yem nosmopunib.

[ToBTOPUTH MpoOLIEYpPY U3MEPEHUS AECSITh pas.
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C nomouipio CHenUaIbHOTO MPOrpaMMHOTO o0ecrieueHust 00paboTaTh Orudaroe CreKkTpa
CUTHAJIa U BBIYUCIIUTD ECITh 3HAYECHUN LIEHTPAJIBHOM YaCTOTHI f;.

N3MepeHne MOIIHOCTH CUTHAJa B KaHaJe.
[lepen ©HavanmoM wW3MEpPEHH HEOOXOAMMO TIPOBECTH IMOATOTOBKY K  BBIIIOJIHEHHUIO
HU3MEpPEHHUI.
[Ipy U3MepeHn yCTAaHOBUTD CIIEAYIOLIKME TapaMETPhl aHAJIMU3aTOPA CHEKTPA:
— IEHTpaJIbHAs YacTOTa — COOTBETCTBYET IIEHTPaIbHOM YacToTe curnana (Tabmuma 7.1).
— monoca o0030pa, BpeMs pa3BEepPTKH, TIOJOCHI TMPOMYCKAHHUS  Y3KOIMOJOCHOTO U
IIMPOKOIIOJIOCHOTO TPaKTa aHAJIMU3aTopa CIIEKTpa BRIOUPAETCSl B COOTBETCTBUU ¢ Tabnuiei 9.1;
— HCIHOJIb3YEMBIN AETEKTOP — AETEKTOP CPEAHEKBAAPATUUECKUX 3HAUCHUI;
— PEXUM U3MEPEHUI — U3MEPEHUE MOIITHOCTH B KaHAJIE;
moyjoca yacTot kaHaja — B coorBercTBum HIIII curnana;
PEXKUM pa3BEPTKU — MHOTOKPATHBIH.
3anycTUTh TECTOBBI CUTHAJ HA MPOrPAMMHOM TeCTepe I WHUIMUPOBAHUS TEpeIaqH

JIAHHBIX ¢ 0a30BOU CTAHIIUU.
Ipumeuanue: Tecmogulii cuenan 0oxcen 0elcmeosams NOCMOSAHHO 8 MeYeHUe 6Ce20 Nepuodd HabIIoOeHU.
Paboma c npoepammmnvin mecmepom onucana 6 Ilpunosicenuu b.

[Tocnie MHUIIMUPOBAHUS TIEPEAAYN TECTOBOU IMOCIIECIOBATEIILHOCTH C OJTHOTO IMPOTPAMMHOTO
TecTepa Ha JIPYrod HeOOXOMMO 3aIyCTHTh MHOTOKPATHBIC M3MEPEHHUS MOIIIHOCTH B KaHAJIE.

B pesynbrare Ha skpaHe OyAeT 0TOOpakaThCs SHEPTETUUCCKHUM CIIEKTP KOHTPOJIHPYEMOTO
U3JTYYCHUSI.

B mpomecce ananmm3za CrmekTpa CleIyeT KOHTPOJIUPOBATH IOCTOSHCTBO IPOXOXKICHUS
TECTOBOTO0 CUTHaJa OT OJHOTO MPOrPAaMMHOTO TecTepa K JIPYromy, BH3yaJlbHO aHAJIM3UPOBATH
HaJIUn4Yue I1I0MEX B HpOHGCCG H3MepeHHfI, CTCIICHb HN3MCHYUBOCTH ycpeI{HerMOFO CHGKTpa
KOHTPOJMPYEMOro u3iaydeHus. [locie HEKOTOpOro KOJIMYeCTBA WM3MEPCHHM, €CIIH TOKa3aHUs
MOIIIHOCTH CHTHAJIa HM3MEHSIIOTCS B mpenenax =+ 1 nb, ciaemyer 3adukcupoBarh pe3yibTar
HaOroneHus P;.

[TepemMecTUTh MU3MEPUTETHHYIO AHTEHHY B CIEIYIONIYIO TOUKY HAOTIOACHHS Ha PACCTOSIHHE

0,81.

Ipumeuanue. Ilepemewjernue npousgooum & ciedyioujem nopsaoxe:

nepeas mouka — UCXoOHas,;

emopas mouka — aWmeHHa nepemewjaemcs Ha paccmosauue 0,84 om UCXOOHOU MOUKU 6 HANPAGIEHUU
aHmeHHbl nepedamyuxa;

mpemus. MouKa — aumenna nepemewaemcsi Ha paccmosinue 0,84 om ucxo0HoOl MOYKU 6 HANPABIEHUU - OM
aHmeHHbl nepedamuuxa;

uemeepmas Mo4Ka — AHMEHHA nepemewaemcs na paccmosinue 1,64 om ucxo0Hot moyKku 8 HanpasieHuu - om
AHMeHHbL NepedamyuKd.

[ToBTOPUTH MpoOLIETYPY U3MEPEHNUS YETHIPE pasa.

N3mepenne paccTosTHUS OT aHTEHHBI ITepeAaTInKa 0 TOYKH HAOIIFOICHHS.

JlazepHbIil JanbHOMEpP YCTAaHOBUTH Ha IITATUB (TPEHOTY) U BBIPOBHATH B TOPU30HTAIBHOU
IIJIOCKOCTH.

HaBectu 5y na3epa Ha aHTEHHY MepelaTyrka, U 3aQUKCUPOBATH pPe3ynbTaT R; U3MEpPEHUS
paccrosgaus Mexxkny CU u aHTeHHOM nepeaaTunka.

IToBTOpPUTH MpOLIERYPY U3MEPEHUS YETHIPE pasa.

W3mepeHnue yria npeBbIIeHNs YCTAaHOBKM aHTEHHBI IIEpeJaTuiKa HaJl TOUYKOM U3MEPEHUSI.

KnuHomeTp ycTaHOBUTH Ha IITATUB (TPEHOTY) U BBIPOBHSTH B TOPU30HTAIBHOMN MIIOCKOCTH.

Hagectu iyd na3epa uiu Ha aHTEHHY NepefaTyrka, U 3aUKCUPOBaTh Pe3yIbTaT U3MEPEHUS
yTjia MPEeBbIIIEHNS YCTAaHOBKY aHTEHHBI NIepejaTuhKa HaJl TOUKOM U3MepeHusl.

[ToBTOPUTH MpOLIEYPY U3MEPEHNUS YETHIPE pasa.
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N3mepenne asumyTa TOYKH U3MEPEHUS

Byccoib ycTaHOBUTB Ha IITATUB (TPEHOTY) M BEIPOBHATH B FTOPU30HTAILHON TNIOCKOCTH.

Hagectu BU3Mp Ha aHTEHHY NepeAaTynKa, U 3aUKCUPOBATh PE3YNIbTAaT U3MEPEHHS a3UMyTa
TOUYKU HaOJIIOIEHUS.

[ToBTOPUTH MpOLIEYPY U3MEPEHNUS YETHIPE pasa.

BrisiBnenne HecankunonupoBaHHbeix POC

[Tocne wm3mepenuss DUHMM, HeoOXOAMMO MOJIYYUTh OTHOAIOIIME CIEKTPa HCCIEAYyEeMOTo
auanazoHa 4actor B 8-10 HampaBlieHHWSX, NMPH COBEPLICHHH IOJIHOTO 000pOTa M3MEPUTELHOU
aHTEHHBI BOKpYr cBoed ocu Ha 360°. Ecnmu mpu sTomM Oyaer 3aUKCHPOBAHO TOSBIICHHE
COCPEIOTOUYEHHBIX IIOMEX, HE SBISAIOUIMXCA CUTHAJIOM OT mpoBepsemoro POC, To oHM Moryt
SBISITBCS cUTHAJIOM He3akoHHOW POC. Ilpu m3mepeHusx (UKCUPYETCs MPUMEPHOE HaIpaBICHHE
HCTOYHUKA IOMEX M MOUIHOCTb €r0 CUTHAJIA.

[Ipu moaroToBKe K M3MEPEHUsIM MapamMeTpa KayecTBa YCIyr MPOrpPaMMHBIM TecTep MOXKET
obHapyxuBath Bce POC pabotaromme B TOM XKe CTaHAapTe, YTO W aOOHEHTCKAs CTaHITHS
MPOrPaMMHOTO TecTepa. JTO O3HAYaeT, YTO €ClU OOHApY)KEH CHUTHal OT HeusBecTHOH POC,
paboTaromeii B OJHOM CTaHIApPTEe C MPOTPAMMHBIM TecTepoMm, To 3Ta PDC Moxer OBITh
HECaHKIMOHUPOBAHHOW WJIM HAPYIIATh YCIOBUS Pa3pellieHUs] Ha UCIIOJIb30BAHUE YaCTOT.

O0padoTka pe3yIbTaTOB U3MEPEHUit

O6paboTka pe3yabTaTOB U3MEPEHHUI KOOPAMHAT YCTaHOBKH aHTeHHBI POC nmpousBoauTcs B
COOTBETCTBHUH C OKCIUTyaTallMOHHOW JIOKyYMEHTallued Ha NPUEMHHK CHUTHAJIOB CITYTHUKOBBIX
pPaIuOHABUTAIIMOHHBIX CUCTEM.

[TpoBepka cOOTBETCTBUS OrHOAIOIIEH CIIEKTPa CUTHAIA CIIEKTPATBHONW MAaCKe IMPOU3BOJIUTCS
MOCIIe UX TOMYyYEHUS, €CIIM €CTh BO3MOKHOCTh COXPaHAITh OTHOAIOIIYIO CIIEKTpa CUTHajIa B MaMsATH
aHAJIN3aTopPa, UM HEMOCPEJCTBEHHO B MIPOIIECCE U3MEPEHUM.

[Ipu mpoBepke Ha uU300pakeHHEe Orubarollel CHeKkTpa CUTHAlla HaKIaJbIBaeTCs
CIeKTpajbHas MacKa, MIPUYeM 3a HYJIEBOW YpOBEHb Py MpUHUMAETCS MaKCUMAaJbHBIN OTHOaroIe
cneKTpa P,y € y4€TOM MOTPEUIHOCTH U3MEPEHUN

Py (nb) = P,yqx (1B) + 2 1b. (14)
HpuMeanue. Ecnu YCMAHOBIEHO, YUMo MAKCUMAJIbHAA eapuayust Meofcdy HYJ1e8bIMU  YPOBHAMU mpex

Haobmooenuti npegvluiaem 2 0b, mo pe3ynbmamor uzmepenull A61AIOMCA HEOOCMOBEPHLIMU U NPOYeOdypy UMepenus
HeoOX00UMO nposecmu euje pas.

[Ipy u3MepeHMM YacTOThl CHTHaja 3a pe3yJbTaT H3MEpPEHUs NPUHHUMAETCS CpeliHee
3HaYEHHUE YaCTOTHI f,, BBIYUCISAEMOE 110 BBIPAKEHHIO

1 10
P ) 1
Ly logﬁ (15)

B xauecTBe NOTrPENIHOCTH YKa3bIBAETCs 3HAUEHHUE Of = +3,0-10°.

Ipumeuanue. Ecnu ycmanoseneno, ymo MakCUMAnbHAsL 6apUayuss MencOy 3HAYEHUAMU YACMOMbL CUSHALA
decsimu nabmodenuii npesviaem 3,0-10°, mo pesyromamor usmepenuii AGIAOMCS HEOOCMOBEPHLIMU U RPOYEOYPY
usMeperus HeooXo0UMo npoeecmu euje pas.

[Ipy w3MepeHHH MOIIHOCTH CHUTHaja B KaHale 3a pe3ylbTaT HU3MEpPEHUs MPUHUMAETCS
MennaHa BcexX HaOmoaeHni, Berancisgemas B coorBercteun ¢ ['OCT P MCO 5725-6-2002 [20]. st
€e BBIYMCIICHUS U3 TMONYYEHHBIX pPE3yJIbTaTOB HAOIIOIEHUN WCKIIOYAIOTCI MHUHUMAIbHOE U
MaKCHMaJIbHOE 3HAUCHUS, a 3 Pe3yJIbTaT MPUHUMACTCS

P - Po + P
npm 2 .
B xagecTBe morpemHocTy ykasbiBaercs 3Hauenue AP,,, =2 nb.

IIpumeyanue. Eciu ycmanogneno, umo MakcumanibHas apuayus mexcoy Haoaooenuamu Pi npesviuiaem 2 0B,
Mo pe3ynbmamul UsMepeHull A6IAI0MCA HeOOCMOBEPHLIMU U RPOYEOYPY UMEPEHUs He0OX00UMO NPosecmi ewje pas.

[Ipu w3MepeHWH pacCTOSHUS OT TMepefaTduKa JI0 TOYKH HaOMIOACHUS HEOO0XO0IUMO
YUHUTBIBATh YCIIOBUS U3MepeHus. Eciiu u3MepeHus npou3BOAUIUCH B TOUKE, KOTOpast HE COBIaana
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C TOYKON YCTaHOBKH HM3MEPHUTEIHHOW AHTEHHBI, TO HEOOXOJUMO TMEPECUYUTaTh PACCTOSHHUS IO
dbopmye (13).

3a pe3ydabTaT W3MEPEHHUS PACCTOSHHUS TPUHUMAETCS MeEAWaHa BCeX HAOIIOACHHUIA,
BBIYHMCIISIEMas OTOpachlBAHUEM U3 TOJYYCHHBIX PE3yJbTaTOB HAONIOACHUN MHHUMAJIBHOTO H
MaKCHUMaJILHOT'O 3HAUCHUI

— R, +R
R:—(z)z 2, (17)

B kauectBe norpemHocTy ykasbiBaercs 3HaueHue AR = 0,1 m.
Ipumeuanue. Eciu ycmaHo6ieHO, Ymo MaKCUMAIbHAs eapuayusi medicoy Habnooenusimu Ri npesviuwaem 0,1
M, MO pe3ybmamyl UsMepeHULl A6/ISIHOMCsL HeOOCMOBEPHBIMU U NPOYeOYPY USMEPEHUsE He0OX0OUMO NPOBECML ewje pas.

[Ipu wu3MepeHHMH yria MpPEBBINIEHUS YCTAaHOBKM AaHTEHHBI IepefaTyhka HajJ TOYKOH
U3MEpeHUsl HeoOXOIUMO YUMTHIBATh YCIOBUS H3MepeHus. Eciu n3mepeHus Npous3BOIMINCH B
TOUKE, KOTOpas HE COBIaJala ¢ TOYKOH yCTAaHOBKM H3MEpPUTEIbHOM aHTEHHBI, TO HEOOXOIUMO
MepecUnTaTh Yroj npesbienus no popmysie (12).

3a pe3ysabTaT U3MEPEHHUs yrja INPEBBIIICHNS YCTAHOBKM AHTEHHBI IIPUHMMAETCS MEIHMaHa
BCEX HaOJIIO/IEHUH, BbIYMCIIsieMas OTOpachblBAHMEM M3 TOJYYEHHBIX PE3yJbTAaTOB HAOJIIOJIEHUMN
MUHHUMAaJIbHOI'O 1 MAaKCUMAJIbHOTI'O 3HAYEHUIl

€ T €5

2

B xauectBe MOrpCIIHOCTU YKa3bIBACTCS 3HAUCHUC Ae=1°.
Ipumeuanue. Eciu ycmanosneno, 4umo mMaxcumanvbHas eapuayus mexcoy HaOmooeHusmu & npegviiiaem 19
Mo pe3ynbmamul usMepeHull A6IAI0MCA HeOOCMOBEPHLIMU U NPOYEOYPY USMEPEHUs He0OX00UMO NPosecmu ewje pas.

[lpy w3MepeHWM a3uMyTa TOYKH H3MEPEHHUs 3a pe3yabTaT H3MEPEHUS MPUHUMACTCS
MeanaHa Bcex HabmoaeHni, Beraucisiemas B coorercteun ¢ ['OCT P MCO 5725-6-2002 [20]. st
€¢ BBIUMCIICHUS W3 IMOJYYCHHBIX pE3YJIbTaTOB HAOIIOJCHUH HWCKIFOYAIOTCS MUHUMAIbHOE WU
MaKCHMaJIbHOE 3HAYCHHUS, a 33 Pe3yJbTaT PUHUMACTCS

Oy + Qs

2

B kauecTBe morpemHocT! ykasbiBaeTcs 3HaueHue Ao = 1°.

Ilpumeuanue. Echu ycmanoseneno, 4mo MaxcumManbHas 8apuayus mexcoy Habaooenuamu oi npesviwaem 1 °
Mo pe3ynbmamul UsMepeHull A6IAI0MCA HeOOCMOBEPHLIMU U RPOYEOYPY UMePeHUs He0OX00UMO NPogecmu ewje pas.

U3smepenne OUHNM sBasercs kocBeHHbIM. llpu pacuere pesynbTata H3MepeHUs
UCIOJIB3YIOTCSL pEe3yJibTaThl MNPEABIAYIIMX HW3MEPEHMM M HUCXOoaHble naHHble. Pacuer DUNM
MIPOU3BOJUTCS B COOTBETCTBUU € BbIpaxkeHueMm (11). B kauecTBe MOrpemHOCTH yKa3bIBaeTCs

sHayenue AP, = 6 nb.

g = (18)

a = (19)

AHauan3 u opopmiieHHe pe3yabTATOB U3MePeHUil

Ecnu mpu mpoBepke 0OHApY>KEHO, YTO OJHA WJIM HECKOJBKO M3 TPeX OrHOAaloIUX CIEeKTpa
MEPECEKAIOT CIEKTPAIBHYI0O MacKy, TO HEOOXOJUMO OINEPATHBHO BBIABUThH HMX BO3MOXHBIC
MIPUYMHBL. 3aBBIIICHUE PE3YJIbTaTa H3MEPEHUS MOXKET OBITh BBI3BAHO MOTPEUTHOCTAMU U3MEPEHHMA
BCJIE/ICTBUE HAJU4Ms TIOMEX, KOTOpbIE OIlepaTop HE CMOI BH3yaJbHO OOHApYXUTh IO
M300paKeHHIO CIIEKTPA.

Ecan BBIABJICHO, YTO ITPEBBIIICHUC OFI/I6aIOHII/IX CIICKTpa CUrHajia CHGKTpﬂJ'IBHOfI MacCKH HE
BBI3BaHO IMOTPEIIHOCTSAMU, TO TIpoBepsiemMoe POC mpu3HaeTcst He COOTBETCTBYIONIIUM TPEOOBAHUIM
CTaHJIapTOB.

Ecnu HM ofiHA W3 OrMOArOMIMX CIEKTpa CHUTHANA HE MPEBBIMIAET CIEKTPAIbHONH MAacKH, TO
npoBepsiemoe POC npus3HaeTCs COOTBETCTBYIOIIMM TPeOOBAHUSAM CTaHIAPTOB.

C uenpio BBISBIICHUS XapakTepa aojroBpeMeHHbIX u3MmeHeHuil UTII mo cpaBHeHuio ¢
pe3yjibTaTaMi, NMOJTYYCHHBIMH IIPU BBOJAC MEpCAaTUUKa B OKCIUTyaTallMIO WM IpPHU IIPOBCACHUUN
WHCIEKIIMOHHOTO KOHTPOJIS IIeIeCO00Pa3HO TOCTOSIHHO aHATU3UPOBATh PE3YylbTAaThl M3MEPEHUN
UTII xoutponupyembix POC, nmosydeHHbIE B MPOLIECCE NEPUOANIYECKOTO KOHTpOJIsl. Takol aHamu3
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MMPpOBOAAT IMMYTEM IMPOCMOTPA U CPpaBHCHUA PC3YJIbTATOB HACTOAIIUX I/I3MepeHI/If/’I C MOJIYYCHHBIMHU

paHee.
Ipumeuanue. Pexomendyemcsa KOHMPOIb NPOBOOUMs 6 OOHUX U MeX dce MOUKAX USMEPEHUs, YMo NOo360IUMm
b01ee 00BEKMUBHO CPABHUBAMb MeNHCOY cODOIL pe3yTbmamul.

Ilonydyennsie 3HadyeHuss mnapamerpoB UTII cienyer cpaBHUTH ¢ pa3pelICHHBIMU
3Ha4eHusAMU. [ 3TOoro HeoOXOAMMO CONOCTaBUTh HOMUHAIBHYIO JIH aHTeHHBI nepegaTyuka B
a3UMYTAIBHON MI0CKOCTU cO 3HaueHussMU DVIMM B cOOTBETCTBYIOIIMX HAIPABJICHUSX, C YUETOM
MIOTPEIIHOCTH U3MEPEHUM.

[Tpumep cpaBHeHust pe3ynbraroB usMmepeHuss OUWM ¢ HomuHanpHOM JIH aHTeHHBI
nepenaTymka npuseneH B [Ipunoxenun I

Ecnu n3mepennsie 3HaueHuss DM B COOTBETCTBYIOIIMX HAIPABIEHUSAX HE MPEBOCXOJIAT
pa3pelleHHbIE 3HAYEHHUs, TO CIEyeT CUNTaTh, 4To cymecTByrommid YTII cooTBeTcTBYET yCnoBUsIM
HCIIOJIb30BaHUs YaCTOT.

Ecnm B mporecce Takoro aHanusza OOHapy>KeHO, 4TO HW3MepeHHble 3HaueHus DVINM B
COOTBETCTBYIOLLIMX HANpAaBICHUSIX BBIXOJAT 32 YCTAHOBJIEHHbIE T'paHUIlbl, TO nposepsemMoe POC
IIPU3HAETCSI HE COOTBETCTBYIOIIMM YCJIOBHUAM UCIOIb30BaHUS 4aCTOT.

[To wuroram m3mepeHuii HEOOXOUMO C(POPMUPOBATH OTYET, B KOTOPHIH HYKHO BKJIIOYUTH
HaHHble O KOHTpoiupyemMoM POC, 00 ycnoBusix M pe3yiabTaraXx HM3MEPEHMH U BBIBOJbI
otHocuTenbHO wucnpaBHoctH POC. K oryery mpuiaraercss mMpOTOKON H3MepeHHid mo Qopme,
yTBEepkAeHHOH npukazoM MunuHbopMmcssu Poccun ot 28.10.2004 Ne 25.

HopmaTuBHbIE cCHIIKM M UCIIOJIB3yeMasi JIuTepaTypa

I'OCT 24375-80. Panuocss3b. TepMuHBI U ONIpeICTICHUS.

I'OCT 23611-79. CoBMECTUMOCTb PAIUOANEKTPOHHBIX CPEICTB 3JIEKTPOMarHuTHas. TepMHUHbI

U OTIpe/IeTICHUSI.

3. TOCT P 50016-92. CoBMeCTUMOCTh TEXHUYECKUX CPEJCTB 3JIEKTpPOMarHuTHas. TpeboBaHus K
UIMPUHE TOJOCHl PaAMOYacTOT U BHEMOJIOCHBIM H3IYYEHHSIM paauoIepenaTuukoB. MeTosl
U3MEpPEHU U KOHTPOJIS.

4. TOCT P 50657-94. CoBMECTUMOCTh TEXHHUYECKHX CPEACTB 3JIEKTPOMAarHUTHas. Y CTpoWCTBa
pasgvonepesaonIMe BCeX KaTeropuid M Ha3HAUYEHUH HapOAHOXO3SMCTBEHHOIO IPHUMEHEHUS.
TpeboBaHusI K TOMYCTUMBIM OTKJIOHEHUSM 4acTOThl. METO/1bl U3MEPEHUN U KOHTPOJIS.

5. Hopmsr 19-02. Hopmsl Ha WMIHMpPUHY IOJIOCHI Paguo4yacTOT M BHEMOJOCHBIE H3IyYEHUS
paavonepesaTINKoOB IPaKAAHCKOTO IPUMEHEHHUSL.

6. Hopmbl 17-99. Pagumonepesarduku Bcex KaTeropudi u HasHadeHud. TpeOoBaHus Ha
JIOTTYCTHMBbIE OTKJIOHEHMSI YaCTOThl. MeTO/1bl M3MEpEHUI U KOHTPOJIS.

7. IEEE Std 802.11 (ISO/IEC 8802-11: 1999): IEEE Standards for Information Technology --
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IIpuioxkenue A

TpeboBanusi K cpecTBAM M3MePEHUI M BCIIOMOIaTeJIbHbIM CPeCTBaM

TpeboBanust k aHaTU3aTOPY CIIEKTpa:

— Jlnama3oH 4acToT aHAIM3aTOpa CIEKTpa 0JDKeH ObITh B mpeaenax ot 1,0 mo 7,0 I'T.
Hpumeqanue: ﬂonycxaemcg npouaeo()umb usmepenusl no ydacmixkam ouanazona anaausamopamu cnekmpa
PAa3IUdHblX MUnoe.

— Ilonoca o030pa aHanuM3aTopa CHEKTpa JODKHA O0ECHeYMBATh M3MEPEHUE OruOaromei

CIICKTpa CUI'Hajia B IIOJIOCE 4acCTOT, COOTBGTCTBYIOH_[eﬁ MUHHUMAJIbHOMY KOHTPOJIbHOMY YPOBHIO.
Ipumeuanue. Ilpu omcymcmeuu auaiuzamopa cnekmpa ¢ mpedyemMou noaocou 0030pa O0nycKaemcs
usmepenue ocubaioueli KOHMPOIUPYeMO20 CNEeKmpa no YUacmraMm.

— Ilonoca mpormyckaHusi aHajau3aTopa CHEKTpa Ha yYpoBHE MHUHYC 3 Ab 1oikHA ObITh HE
Mmenee 300 xI'n.

— JluHamuyeckuil Juana3oH aHalM3aTopa CIEKTpa JO0JDKEH o0ecleuyuBaTh H3MEpEHUE
MaKCHUMaJIbHOI'O KOHTPOJIbHOI'O YPOBHSL.

— HepaBHOMEPHOCTh AMIUIMTYJHO-4YaCTOTHOM XapaKTEPUCTUKU aHAIU3aTopa CIEKTpa B
YCTaHOBJICHHOI! 110JI0CE YacTOT HE JAOJKHA MpeBblmath 3 ab.
[Ipenen nomyckaeMoil MOrpeuIHoCTH U3MepeHus ypoBHs He 6onee +2,0 ab.

TpeboBanust k U3MepUTEIbHON aHTEHHE (CM. Takke Tabda. 10.1):

Jlnana3oH 4acTOT U3MEPUTETHHONM aHTEHHBI JOJDKEH ObITh B mpeaenax ot 1,0 mo 7,0 I'Tw.
N3MmeputenpHas aHTEHHA JOJKHA UMETh JTUHEUHYIO TOJISIPU3ALIMIO.

— KCBH, =e 6onee 2,5.

— W3mepurenbHas aHTeHHA JOJDKHA OBITH aTTecToBaHa JMOO 1Mo 3()(eKTHBHON IIIOMIAIH,
1160 110 K03 (HULIMEHTY YCUIIEHUS C MOTPEIIHOCThIO He Oonee 30%.

W3meputenbHas aHTEHHa JIOJDKHA YCTAHABIMBAaThCA HAa TPEHOre C  YIJIOMECTHO-

a3uMyTanbHBIM TUMOOM. TpeboBaHus K TpeHOTe:

— TlorpemHocTh HaBeACHUS IO a3UMYTY — He Oonee 3°.

— TlorpemHocTh HaBeACHUS TI0 YTy MecTa — He Goiee 3°.

— IlorpemHocTs HaBeZIGHUS B TUNIOCKOCTH MOJIIpU3aluu — He Oosee 3°.

TpeOoBanus k 1a3epHOMY JAJIILHOMEPY:
— Jlnanazon usmepeHus paccrossHuil 2 — 150 m.
— Ilpenen nomyckaemMoi MOTPEIIHOCTH U3MepeHus paccTosiHus He 6onee 0,1 M.

TpebGoBaHUsI K T€OE3UUECKOMY CITYTHUKOBOMY MPUEMHHKY
— Ilpenen gomyckaemMoii MOTPEIIHOCTH ONpeeneHus koopauHart He 6omee 30,0 m

TpeboBaHus K KITUHOMETPY:
— Jlnana3oH u3MepeHns BepTUKaIbHbIX yriios 0-90°.
— Ilpenen nomyckaeMoii MOrPEIIHOCTH U3MEPEHUS BEPTHUKAIBHBIX YTJI0B He Oonee 1°.

Tpebosanus k Oycconu
— Jlnanazon usmepenus azumyTtos 0-360°.
— Ilpenen nomyckaemMoi MOTrpemIHOCTH U3MEpPEHUs a3uMyTa He Oosee 1°.

TpeboBanust K U3MEPUTENBHOM pyTeTKe:
— Juama3zon u3mepenus mvx 0,01 - 20,0 m.
— Ilpenen nonyckaeMoii MOrpeIIHOCTH U3MepeHus pacctosiaus He 6omnee 0,01 M.

TpeboBanust kK U3MEPHUTEITHHOMY Kabesro
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— I/ISMepI/ITCHBHBII;'I KaOelb npeaHasHadCH i1 COCAUHCHUSA I/IBMepI/ITeJIBHOﬁ AHTCHHbBI H

aHaJIM3aToOpa CIEeKTpa.

— JlnwHa xabens s COSMHEHS aHATM3aTopa CIIEKTpa ¢ aHTCHHOU He Oosiee 2 M.
— 3aryxanue B ka0eie He Oonee 2 ab.
— 3aryxaHue Kabes T0JDKHO ObITh OTKATMOpOoBaHO B auanazone 4actoT ot 1,0 mo 7,0 I'T ¢

norpenrHocTsio He 6onee 0,1 ab.

PeKOMeH}IyeMLIe cpeacrea n3MepeHnﬁ H BCIIOMOTIaTeJbHbIC CPEACTBA

Tabmauua A.1

Tun CH

Xapakrepuctukun CU

AHAJIU3aTOPBI CNIEKTPA

Rohde&Schwarz
FSP -7, 13, 30

ITonoca gyactor 20,0 I'y — 7,0/ 13,0/ 30,0 I'T'1x

[Tonoca npomyckanust mo HY go 10,0 MI'

Jnaamuyeckuii nuamna3oH ot 30,0 go -130,0 n1bm

[Ipenen nomyckaemMoil MOrpelIHOCTH U3MEPEHHSI YPOBHS HE
6onee 0,5 n1b

Rohde&Schwarz
FSQ -8, 26, 40

ITonoca wactot 20 I'y — 8,0/ 26,0/ 40,0 I'T'1g

[Tonoca nponyckanus no HY go 50,0 MI'

Junaamugeckuit quana3od ot 30,0 mo -130,0 nbm

[Ipenen nomyckaeMoil MOrpeuIHOCTH U3MEPEHHSI YPOBHS HE
ooxee £0,5 nb

Agilent Technology
896508

ITonoca wacrot 3,0 I'm — 26,5 I'T'1x

[Tonoca mpomyckanust mo HY go 80,0 MI'

Junaamuyeckuii nuamna3oH ot 30,0 go -120,0 nbm

[Ipenen nonmyckaemMoil MOrpeIHOCTH U3MEPEHUS YPOBHS HE
6onee +£0,25 nb

I/I3MepI/ITeJ'IbHI)Ie AHTCHHbI

I16-59

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

[Ipenensr nomyckaeMoi OTHOCHTEIBHOM MOTPEITHOCTH

3¢ deKTUBHON OBEPXHOCTH U K0d3(ppuineHTa karuOpoBKU
aHTEHHEI He Oouee £1,5 nb

KCBH =e 6omee 2,0

[Tonspuzanus nuHenHas

JlazepHble 1aJ1bHOMEPbI

Leica DISTO Classic Sa

Junana3on n3mepenus paccrosauit 1,0 — 150,0 m.
[Ipenen nonmyckaemMoil MOrpenIHOCTA U3MEPEHHS PACCTOSIHUS HE
6oiee 0,05 m.

CseronansHomep 2CT10

Jwnana3on n3mepenus paccrosaui 2,0 — 10000,0 m.

"bneck 2" [TorpenHocTh n3MepeHus pacctossHui J(5+3- 10° D) mm.
I'eoge3nyeckne CNIyTHUKOBbIE NPHEMHUKH
Compact Flash GPS
npuémauk GlobalSat BC- | [Ipenen nomyckaemoii morpeurHoctu He 6osee + 100 m.
337

Kimnnomerpsl

Laser Technology Inc
Impulse 200/200LR

Jlnana3oH n3MepeHus BepTuKaabHbIX yrios 0 — 180°.
[Ipenen nomyckaeMoil MOrPeIHOCTH U3MEPEHHSI YIIia He OoJiee
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| +0.1°.

Byccosu
BbBIJI Juana3oH n3mepenus azumyrton 0-360°.
Jlonyctumoe cpeHee KBaApaTUHYecKoe OTKIOHEHUE CITy4aiHOM
COCTABJISIOUIEH MOrPENIHOCTH U3MEPEHNS MarHUTHOT'O a3UMYTa,
He 6onee 15’
CucremaTnueckas COCTaBIISIONIAs TOTPEIIHOCTH U3MEHEHHUS
MarHuTHOTO a3uMyTa, He Oosee 15°
bI'-1 Jlnana3on u3Mepenust azumyToB 0-360°.
[TorpemHoCTh M3MEpPEHUsI MAarHUTHBIX a3UMyTOB30’
IIporpammubie TecTEPbI
AirMagnet
Handheld 3.0 Amnanuzarop 6ecripoBoaHbix ceTeit Wi-Fi
AlrMagngt Ananuzatop 6ecripoBoaubix cereit Wi-Fi
Laptop Trio
Berkeley Varitronics
Systems Ananusatop 6ecripoBoanbix cereit Wi-Fi

Yellowjacket Indoor 802.11

Berkeley Varitronics
Systems
Bumble Bee

Ananuzarop 6ecripoBoaHbix ceTeit Wi-Fi
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IHpuiaoxenue b

OcHOBHbIE XapaKTePUCTHKH MPOrPaAMMHOI0 TecTepa

[TporpamMMHBIii TecTep MpeACTaBiIsieT co00i MEePeHOCHON KOMIMbBIOTEp (HOYTOYK), B COCTaB
KOTOPOT0 BKJIKOYEH ajanTtep, Mo3Bojstonuii paborats B cetax b1/l cooTBeTcTBYIOIIETO CTaHAapTA.
Kpome 3T0oro B cOCTaB MporpaMMHOr0 TecTepa JOHKHO BXOJIUTh HEOOX0MMOe 0011iee (CHCTEMHOE)
U crenuanbHoe (IPUKIaJHOE) IPOrpaMMHOE 0OecIieYeHHeE.

OObmee mporpaMmMHOEe oO0ecriedeHue - Hambosee yHUBEpcajbHas YacTb MPOrPaMMHOTO
oOecrnieueHus, oOmias A pazIuYyHbIX KOMIBIOTEpOB. [Iporpammbl, BXozsliue B €€ COCTaB,
o0ecreynBaOT YIpaBJIeHHE BCEMHU allapaTHBIMM M TPOrpaMMHBIME pecypcamu. [lox oOurmm
MIPOrpPaMMHBIM 0OecTieYeHuEM TOHUMAIOT OTIEPAIIMOHHYIO CUCTEMY.

[TpuknagHoe mporpaMMHOE OOECIIEYeHHE pPeaTn3yeT KOHKPETHBIC alTOpPUTMBI Iepeaadu
TECTOBOM TMOCIEAOBATEILHOCTH U 00paboTku mnoiyyaemoi uHpopmauuu. [lon mnpuxiagHeiM
IIPOrpaMMHBIM 00€ecrie4eHHEM ITOHMMAETCsl TECTOBAsi IporpaMMma, peiHa3HaueHHas JUIsl [epeiadn
TECTOBOM MOCIIEI0BATEIBHOCTH.

B kadecTtBe TECTOBOW MpOrpaMMBI MOXET CIY)KHTh JI00as Tporpamma, HMEOINas
BO3MOXXHOCTH niepeaaun uHpopmanuu 1o Internet/Ethernet cersim. [Ipumepst mporpamm:

— (aiinoBeie MEHEIKEPHI ¢ BO3MOXHOCThIO paboTel B LAN (Explorer, Windows Commander
U T.IL.);

— TMporpamMmbl Hepenaqn/monydeHust 3aeKkTpoHHoi mourel (MS Outlook, Outlook Express,
The Bat u T.11.);

— TMporpamMmbl MPOCMOTpa THHEPTEKCTOBBIX I0KymMeHTOB (MS Internet Explorer, Opera,
Mozilla u T.11.).

Oco0eHHOCTH TPUMEHEHH S IPOrPaMMHBIX TeCTepPOB IPHU U3MepPeHHsX.

1. B xauecTBe nepenaTyuka/mpueMHUKa TECTOBOM MOCIIEA0BATEILHOCTH MOXKET BBICTYNATh
J000# MTPOrpaMMHBIH TecTep.

2. Ilpu mpoBepke COOTBETCTBUS Orubaroliell CHeKTpa CUTHala CIEKTPaJbHONW Macke
HEeo0X0IMMO 00ecTeunTh MaKCUMAaJIbHYI0 CKOpPOCTh MHepedaud uHpopManuu. MaxkcumanbHas
CKOpPOCTh Tlepeflayd JaHHBIX JIOCTUTaeTCsl MpH OOECIeYeHUH XOpOLIEro KaHaja CBSI3U MU
HEeOOJIBIIOr0 PacCTOSTHUS MeXay 0a30Boi cTaHIMed W aOOHEHTCKUM ycTpoiicTBoM. [loatomy st
JOCTHKEHHUS] MAaKCUMAJIbHOW CKOPOCTH NepeAayr JaHHBIX HE0OXO0AUMO 00ecreuyuTh MUHUMAaIbHOE
paccrosiHue OT 0a30BOM CTaHIMM JO MPOrPpaMMHOIO TecTepa — IPUEMHUKA TECTOBOM
IIOCJIEZI0BATEIBHOCTH, a TAKKE€ MUHUMAJIBHBIN YPOBEHb IOMEX B KaHAJIE.

MakcuManbHyl0 CKOpPOCTh THiepefaud UHGOpMallud MOXKHO YCTaHOBUThH JHUPEKTUBHO,
HACTPOUB COOTBETCTBYIOIIUM 00pa3oM 0a30BYIO CTAHIUIO.

3. Ilpu BBISABIEHUH HECAHKIMOHUPOBAHHBIX POC BakHOW OCOOEHHOCTHIO MPUKIIATHOTO
IIPOrpaMMHOI0 oOecrieueHus SBIsSETCS BO3MOXKHOCTh ompenensith MAC-aapec ycTpoicTB. DTa
BO3MOKHOCTB ITO3BOJISIET OTINYaTh paspemeHHsle POC ot HecanknonupoBanHbix POC.
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Ipuiaoxenue B

CnexkrpajbHble Macku cranaapTos BILJI

TpeOGoBaHMs CTaHAAPTOB K JTOMYCTUMBIM 3HAYCHUSM BHETIOJOCHBIX M3TYYCHHUH 3a/1al0TCS B
BUJIE CIEKTPAIbHBIX MAacoK B TaOJIM4HON (opme WiIM PUCYHKOB B KOOpAMHATax (ypOBEHb —
4acToTa).

B Bepxneit wactu Tabmuiel B.1 yka3zana chnektpanbHas Macka (puc. B.1) mus POC,
pabotraronux B ctanaaprax 802.11 a/g, rae ucnonb3yrores Buabl Moaysisiiusi OFDM.

B wwxHelt wactm Tabmmmel B.1 yka3zana cnektpanpHas macka (puc. B.1) mma POC,
pabotaronux B ctagaaptax 802.11 b/g, rne ucnonsszyercs monymsiius DSSS, BPSK u QPSK.

Tabnmna B.1.
802.11a/g (Bua moayasiunu - OFDM)
Yacrora, MI'1 -30 -20 -11 -9
VYposens, 1b -40 -28 -20 0
802.11b/g (Buasl monyasiuuu - DSSS, BPSK u QPSK)
Yacrora, MI'g 22 22 -11 -11
Yposens, 1b -50 -30 -30 0

Ipumeuanus: 1. B mabauye npueedernvl 3HAUEHUs. HACMOM OMHOCUMENbHO YEHMPAbHOU YaCHOMBbL.

2. JIna nocmpoenuss cnekmpanibHOU MAcKy Heo6X00UMO HOCAEO08AMENbHO COCOUHUMb TNOUKU MeAHCOY CODOLL.

3. B mabauye npusedenvl KOOPOUHAMbL MOUEK, HAXOOAWUXCS Ceéd Om YeHmpanbHou uyacmomul. Touxu,
HAxo0awuecsi cnpasa om YeHmpaibHoll 4acmomul, pacnoidazanmes CUMMEMPUIHO.

0 - 0
10 - -10
-20 -
o 20 L0
& T 30
< 30 - <
-40 -
-40 T 1
-50 \ \
j‘ 20 40 60 0 20 40 60
-50 -60
fotH, MMy fotH, MMy
Puc. B.1

Ha pucynkax B.2 a)-B) npuBeneH BHEIIHMI BUJI U YKa3aHbl TOUKH 110 KOTOPBIM CTPOMTCSA
CreKTpaiabHass Macka. Jljis Toro, 4ToOBl BOCIONB30BATHCS PUCYHKAMH HEOOXOIWMO 3HATh BHJT
monysiuu 1 HILTT. Tabnuua B.2 copepxuT nHGOpMaIMO 0 YaCTOTHBIX KOOPJMHATAX TOYEK, MO
KOTOPBIM CTPOUTCSI CTIEKTpaJIbHAs Macka, a Tabnuna B.3 conepxut nabopmariio 06 ypoBHE TOUEK.
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Tabauua B.2

Buja moaynasuun QPSK
MunauManbHast
HIIIT, MI'm | ckopocts nepenaun | A, MI'n | B, MI'u | C, MI'u | D, MI'u | E, MI'n | F, MI'g
nHopmanuu, 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 5,0 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 moaynsiunu 16 QAM
MunnmanpHas
HIIIL, MI'n | ckopocth nepeagaun | A, MI'n | B, MI'n | C, MI' | D, MI'n | E, MI' | F, MI'g
nHpopmanmu, 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
Bua moaynsiunu 64 QAM
MunumanbHas
HIUIT, MI'm | ckopocts nepenaun | A, MI'n | B, MI'u | C, MI'u | D, MI'u | E, MI'n | F, MI'g
nHdopmanuu, 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
HpuM@'-laHM}Z.' 1.B ma5fzuz4e npuee()eHbl SHAYEHUsA 4Yacmom OmHOCUmelIbHo ueHmpaJleOlZ yacmomeael.
Ta6muma B.3
Touka A, | Touka B, | Touka C, | Touka D, | Touka E, | Touka F,
ab nb ab nb nb i}
Bua monynsaunn QPSK 0 -10 -25 27 -50 -50
Bun Mmogynsiiun 0 -10 =27 -32 -50 -50
16-QAM
Bua monynauun 0 -10 -32 -38 -50 -50
64-QAM

Ipumevanus: 1. /[na nocmpoenus cnekmpaibHol MACKU HeoOX00UMO NOCAe008AMENbHO COeOUHUMb MOYKU

Medicdy coboll.

2. B mabnuye npugedenvt KOOpOUHAMbL MOYEK, HAXOOSWUXCA CNPABA OM YeHMPAnbHoU yacmomol. Touku,
Haxooawuecs cieea om YeHmpaibHOU Yacmomel, pacnonaeaomes CUMMEMPUIHO.
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CrnekrpainbHas
IUIOTHOCTh, b

A

CrnekrpainbHas
QPSK IUIOTHOCTH, Ob 16-QAM
A
D b D
E F C F
AF, MI'n AF, MI'n
i’ 0
a) 6)
CrnekrpanbHas
MJIOTHOCTH, 1b 64-QAM
N A
| _— B
C
D
/ anya
/ AF, MI'y
0 L
B)
Puc. B.2.
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Ipuioxenue I

IIpumep nocrpoenusi HoMuHAIBLHOM /IH aHTeHHBI epeIaTUYMKA ¢ Y4eTOM NMOTPemHOCTel
u3MepeHus

JIH aHTeHHBI MepenaTynKa 3a1aeTcs B TAaOJUYHOM WM TpadUdecKoM BUJE B KOOpIWHATAX
asumyT-OMMM. Ecmu JIH 3amana B TabmuuHOM BHIE, TO K Kaxaomy 3HadeHuio DHHNM
HeoOXxoauMo mpubaBuTh 6 Ab Ui ydera morpemHocTH u3Mepenuid DUMM u abcomoTHYIO
BEJIMUMHY KaXJ0ro a3umyTra (KpoMe HYJIEBOr0) YBEIMYUTh Ha 1° A ydera MOrpemHOCTH
n3MepeHus azumyTa (cm. tadm. I'.1).

Ecmu JIH 3agana B rpaduueckoM Bujae, TO Ha rpaduke K Kaxaomy 3Hayenuo DUNM
HeoOXxoauMo mpubaBuTh 6 Ab g ydera nmorpemHocty uamepenuii DM (cwm. puc. I'.1).

Tabmuma I'.1.
A3nMyT, 0 30 50 55 60 63 90
Tpajychl
OHUNM, 0 3 -10 -15 -20 -25 -25
nb
Asumyt’, 0 31 51 56 61 64 91
TPayChl
DUNUM’, 6 3 4 -9 -14 -19 -19
nb

10

-10 -

SUUM, nb

-20 -

-30 \ \
0 50 100

A3nmyT, rpagychbl

Puc.T'.1.
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