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1 OcHOBHBIE I10JIOKEHUS

Cucrema s¢upHoro nudposoro Bemanus DVB-T2 (manee cucrema DVB-T2)
onpenenena crangaproM ETSI EN 302 755 «Iludposoe TeneBuznonnoe Bemujanue (DVB):
CTPYKTypa KaJIpOB, KAHAJIBHOE KOIWPOBAaHWE U MOIYJLILUA Uil CHCTEMBlI HAa3€MHOIO
upoOBOTO TeNIeBHIeHUS BTOporo mokosieHus (DVB-T2)» [1].

@UKCUPOBAHHBIN MPUEM — CTALWOHAPHBIA NPHUEM HA AHTEHHY, YCTAHOBJICHHYIO B
YCIIOBHSIX TOPOJICKOW 3aCTPOMKHM Ha KpbILIaxX 3[aHUM, a B YCIOBUAX CEIBCKOM MECTHOCTH

— Ha BeIicoTe 10 M.

1.1 Ha3na4venue u 00J1aCTh NPUMEHEHUS
1.1.1 HacTosiass MEeTOJMKA yCTAHABIMBAET IMOPSIOK  ONPEAEIICHHUS  30HBI
obocinyxuBanuss OYC mnepenarommx craHuuid HazemHoro uudposoro TB-Bemjanus

craggapra DVB-T2 [1], paboTatonux B nuama3one paaunodactot oT 174 mo 790 MI .

1.2 OcHoBHbIE onpeieIeHNsl U COKPAIleHU s

1.2.1 B Hactosmieit Mmetoanke ucnonb3yroTcs Tepmunbl o [OCT 24375-80 [2] u
I'OCT P 52210-2004 [3], a TakXe CleAyIOIINE TEPMUHBI U ONPECTICHUS:

30Ha obcaydcusanus (30Ha yeepenHo2o npuema) — TEPPUTOPHUS, B TIPEILIIaX KOTOPOM
B NPHUCYTCTBUM BHEUIHUX TNOMEX M IIYMOB OOecneuMBaeTcsl yCTOWYMBBIM mpueM TB-
nporpamm 1udposoro TB-Bemanus ¢ 3aJaHHBIM Ka4ECTBOM MPUEMA;

30HA NOKpblmMus — TEPPUTOPHUA, B Ipelerax KOTOPOM BEJINYMHA HANPSKEHHOCTH

[I0JI paBHA WJIM MIPEBBIIIAET BEIMYNHY MUHUMAJIBHONW MEIMAHHON HANPSYKEHHOCTH ITOJIS,
ONPENEIECHHYIO JUIsl KOHKPETHBIX YCJIOBUM NMpUEMA U C 33JaHHOW BEPOSATHOCTBIO OXBaTa
MECT NpUEMa;

Manas 30Ha — TIOMIAJIKa Ha HCCIeAYeMOM TeppUTOpUN pa3MepaMu IPUOIU3UTEIIBHO
100x100 meTpoB, mpenHa3HaueHHas AJi1 BbIOOpa Ha HEW HECKOJIbKUX MECT MpuUeMa C
LEJIbIO MTOIYYEHUSI YCPEAHEHHBIX (MEANAHHBIX) Il JAaHHOW 30HBI U3MEPEHHBIX 3HAYEHUI
napamerpoB TB-curnana;

Mecmo npuema — reorpaduueckoe MECTONOJ0KEHUE ¢ U3BECTHBIMU KOOPIAUHATAMH,

B KOTOPOM OCYIICCTBIIACTCA IIPUCM PAJUOCUTHAJIA,



munumanvhas meouannas Hanpsicennocmo nois (Eme, a6 (otH. 1 MKB/m)) —
MUHUMAJIbHOE 3HAYEHUE HANpPSDKEHHOCTUM TI0JiA, HeoOXxoaumoe Juisi  obecredeHus
TpeOyeMoro KadecTBa IMpHeMa B 3aJaHHOM TMPOIEHTE MECT NpHeMa NpU HAIUIUH
€CTECTBEHHOT'O WJIM MPOMBIIIJIEHHOTO IIIyMa, HO 0€3 MoMeX OT APYTHuX MepeIaTurKoB;

munumanvhas nanpsxcennocmos nois (Eyin,ab (otH. 1 MKB/M)) — MHHUMAaIbHOE
3HaYeHUE HAMpPsLKEHHOCTH TOJIsl, HeoOxonuMmoe s oOecredeHus TpeOyeMoro KadecTBa
npremMa Ha CTaHAApTHYIO YCTAaHOBKY HWHJIMBHIYaJIbHOTO IMOJIb30BAHUSA MPU OTCYTCTBHUH
MPOMBINIJICHHOTO IITyMa U 0€3 MoMeX OT APYTUX NepeaTuuKoB;

mecmosas niowjaoka — TECTOBasg IUIONMIaJKa — IUJIOMIAJKa Ha HCCIeayeMOon
TeppuTOpUH, UMetomas pasmepsl 500x500 meTpoB, npeaHazHauYE€HHAs ISl BBIOOpa Ha HEl
OTHOTO WJM HECKOJBbKMX MECT TMpHeMa C [eNbl0 TOJIYYCHHsS JIaHHBIX 0
HAJIMYUU/OTCYTCTBUU YBEPEHHOIO IIPUEMa CUTHAJIA B MIPeJiesiaxX JaHHOU IJIOIIAIKH;

¢ukcuposannviti npuem — tnpuem DVB-T2 curnana Ha (QukcupoBaHHYIO
HalpaBJICHHYIO aHTEHHY, YCTAaHOBJICHHYIO:

® I IpUEMa B YCIOBUSX FOPOJICKOM 3aCTPOMKU — Ha BBICOTE HE MEHEE 2 M OT
YPOBHS KpbIII 3/IaHUN;

e JUIsl MpUEMa 3a TOPOJOM (B CENTbCKOW MECTHOCTH) — Ha BbicoTe 10 M OT ypoBHs
3eMJIH;

1.2.2 B naHHOM METOJMKE UCIIOJIB3YIOTCS CIEAYIOIINE 0003HAUCHUS:

— E,i — 3HaueHME W3MEPEHHOW 3a JBYXCEKYHIHBIM HHTEPBAJl BPEMEHU
HAINpPSDKEHHOCTH 3JIGKTPOMArHUTHOTO TOJIS 1oJie3Horo nugpoBoro TB-curHana B i-rom
MECTe MpUema,

— E™™,i — 3HaueHWe HOPMHMPOBAHHOW Ha KaHal Poajies HaNpsSHKEHHOCTH
3JICKTPOMArHUTHOTO TOJISl B I-TOM MECTe MPHEeMa, BHIUUCICHHOS HA OCHOBE PE3yJIbTaTOB
n3MepeHui £, u ormbaromiei CrieKTpa;

— E\ni — MEIWaHHOE 3HAYCHHE M3MEPEHHOW HAMpPsHKEHHOCTH SJICKTPOMArHUTHOTO
1oJ1s1 mosie3Horo nugposoro TB-curnasia B iI-ToM MecTe npuema;

— E'°,i — MeIMaHHOE 3HAYCHHEe W3MEPEHHOH HAMPSUKEHHOCTH JIEKTPOMATHUTHOTO
noJisi moJyie3Horo 1udposoro TB-curnana B I-roMm MecTe mpuema Mpu OPUEHTHPOBAHUN

AHTEHHBI B HAIIPABJIEHNUH lepeaardrnka ¢ HomepoM |ID;



— E\;j — MeaMaHHOE 3HAYCHHWE M3MEPEHHON HAINPSKEHHOCTH 3JIEKTPOMAarHUTHOTO
0JIs1 TI0JIe3HOTO HKdpoBoro TB-curuana 1is j-Toi Majaol 30HbL;

— Eneq (X%) — MUHUMaTbHOE MEIMAHHOE 3HAYCHUE HATIPSKEHHOCTH 3JIEKTPOMArHUTHOTO
TI0JIsI, HEOOXOIMMOE [T 00E€CTICUEHUS BEPOSITHOCTH 0XBaTa X% MECT MpHUeMa;

— E™M™ i — MemaHHOE 3HaYCHWE HOPMHUPOBAHHON Ha KaHall Peliest HalpsKeHHOCTH
3JIEKTPOMArHUTHOTO TIOJISt B I-TOM MECTE MPUEMa, ONPEACISACTCS C EIbI0 COMOCTaBICHUS
W3MEPCHHON HANPSDKEHHOCTH TOJISI ¢ TAOTMYHBIMU 3HAYCHUSMU,

— E'ProeM  — MeOMaHHOE 3HAYCHME HOPMHPOBAHHOW Ha KaHan Peres
HAMPSHKCHHOCTH 3JICKTPOMArHUTHOTO IOJI B I1-TOM MECTE MpHeMa MPU OPUEHTHUPOBAHUU
aHTCHHbl B HampaBjeHUU Mepenaruuka ¢ HoMepoM |ID, ompenensercs ¢ 1enbio
COTIOCTAaBJICHUS U3MEPEHHON HAIPSKEHHOCTH TOJIsI C TAOJIMYHBIMU 3HAUYCHUSMU;

— E™™,,;j— MeInaHHOE 3HaUCHHE HOPMHUPOBAHHOW Ha KaHai Perest HalpsHKCHHOCTH
9JICKTPOMArHUTHOTO TTOJIS JIJIS J-TOW Majod 30HBI, OIPEICIIICTCS C IS0 COIMTOCTABICHUS
WU3MEPEHHON HANPSHKEHHOCTH TOJISI ¢ TAOIMYHBIMU 3HAYCHUSMY,

— P,% — nporeHT peanbHOro (1o pesynbTatam u3MepeHuil) oxsarta nudposbim TB-
BEIIIAHUEM 33JITAaHHOW TEPPUTOPUH, OTIPEICTCHHBIN I KOHKPETHBIX YCIOBUM MPUEMA;

— R,— paguyc B ¢-TOM HaIlpaBIEHUU OT NEPEAATYNKA 30HBI HOKPBITHS;

— LBER,;j — k03¢ dunment ommbok mo ouram mocie aexoaepa LDPC B i-Tom Mecte
npuema;

— LBER®,,; — k03 durmeHT ommobok mo ouram nocie aexkoaepa LDPC B i-tom mecte
npueMa Mpu OPUEHTUPOBAHUM aHTEHHBI B HATIPABJICHUH MepenaTunka ¢ Homepom ID.

1.2.3 B MeTOIMKE UCIIOJIB30BAHBI CIEIYIONINE COKPAIICHUS:

— C/N — Carrier/Noise (oTHOIIeHHE HECYIIAs/IIyM);

— DVB-T2 - Digital Video Broadcasting — Second Generation Terrestrial;

— ETSI - European Telecommunications Standards Institute (EBponeiickuii

WHCTUTYT IO CTAaHAAPTU3AIUU B 00JIACTH TEIICKOMMYHHUKAITUH);
— GPS — Global Positioning System (rio6ayibHas cucTeMa HaBUTaIlUH);

— PLP — Physical Layer Pipe (motok hu3nueckoro ypoBHsi);



— QAM - Quadrature Amplitude Modulation (kBagpaTypHas aMIUTATYIHAsS
MOTYJISALIMSA );

— QPSK — Quadrature Phase Shift Keying (kBagpatypHast pa3oBast MaHHITYIISIHUS);

— TS — Transport Stream (TpaHCIIOPTHBII MTOTOK);

— I'JIOHACC — rno6anpHasi HaBUTaIlMOHHAs CITyTHUKOBAs CUCTEMA;

— MC3 — ucKyCcCTBEHHBIN CITyTHUK 3€MIIH.

— KCBH — ko3¢ duiueHT crosiueid BOJHBI IO HAPSHKEHUIO;

— HIITB — mazeMHoe 1mudpoBoe TEICBU3NOHHOE BEIaHUE;

— OYC — ogHOYACTOTHAS CETh;

— TB — TeneBunenue.

2 TpeboBaHus K 000PYA10BAHUIO

2.1 Tlepeuenb n3MepsieMbIX napamMeTpoB curnaja cranuuu HIITB

[Ipn omnpeneneHud 30HBI OOCITYXUBAaHHUS OAHOYACTOTHOM CETH MEPENarolInuX
CTAaHIIMA HA3eMHOTO IM(PPOBOro TEIEBU3MOHHOTO BemraHus craHgapra DVB-T2 s
(UKCUPOBAHHOTO MpHUEMa B MeCTax MpUeMa NPOBOAAT HU3MEPEHUS CIEAYIOIINUX
apamMeTpoOB CUTHAJA:

- HaIPSKEHHOCTH 3JIEKTPOMArHUTHOTO MOJIS;

- Oru0aroIIel CreKkTpa CUrHana;

- LBER.

3anuch Orudaromie CHEeKTpa CUTHAJla OCYLIECTBISIIOT B COOTBETCTBHM C
JOKyMEHTalMeN Ha UCI0JIb3yeMoe 000pyI0BaHuE.

Meton u3MepeHuil HaNpsSKEHHOCTH 3JEKTPOMATHUTHOTO IOJSl CUTHAJIOB CTAaHUUU
HIITB B Mecre mpuema 3aKiIrO4acTCs B U3MEPEHUU U3MEPUTEIBHBIM NMPUEMHUKOM Ha
BbIXO/IE Kaleisl MpUEeMHONW HM3MEpPHUTENbHOM aHTEHHbI HampspkeHus curHana U, c
NOCJIEYIOIIUM PacyeTOM HaIPSHKEHHOCTH AJIEKTPOMATHUTHOTO MOJs E,, B COOTBETCTBUU
C IPUJIOKEHUEM A.

HopmupoBanHyto Ha kaHan Peness HanpsyK€HHOCTh NOJIA M TUI KaHajla MpueMa

ONPEAEISAIOT B COOTBETCTBUU C METOAUKON, IPUBEIECHHOM B IIPUIIOKEHNHU b.



N3mepenue napamerpa LBER mnpousBoasT B COOTBETCTBUM C JOKyMEHTAallMEl Ha
UCII0JIb3yeMO€e 000pY10BaHUE.

[Ipn HEBO3MOXXHOCTU IpOBeneHUs n3MepeHuil mapamerpa LBER B mecrax npuema
orneparop JaeT CyOBEKTHBHYIO OLIEHKY KadecTBa H300pa)K€HUsi MPUHUMAEMOrO CHUTHaja

DVB-T2.

2.2 CocTaB U XapaKTEePUCTUKH 000PY10BAHUSA
st onpenenenus 30HbI oocinyxuBanusg OYC crannmii HazemHoro uudposoro TB
BCIIIAHUST MCIOJIB3YETCA TMOJBUKHBIA H3MEPUTEIBHBIN KOMILJIEKC, B COCTaB KOTOPOTO
BXOJUT CIIeAYIOLIee 000py10BaHHE:
a) aHTEHHas MayTa, KOTOpas MOXKET OBITh MOAHATA HA 10 M HaJ ypOBHEM 3eMJIH;
0) mTaTUB, C BO3MOXKHOCTBIO KpPEIUJICHHWS HAa HEM H3MEPUTEIHbHOM aHTCHHBI Ha
BBICOTE HE MEHEE 1-2 M OT YpOBHS MOBEPXHOCTH;
B) HallpaBJEHHas U3MEpPUTEIbHAS WIM KaTUOpOBaHHAs NACCUBHASI AHTCHHA,
r) KaauOpoBaHHBIC KaOENW CHIKEHUSI U3MEPUTEIbHBIX aHTCHH;
n) uzMepuTenbHbii npueMHuk DVB-T2 ¢ dynknueit ananuzatopa cnekrpa;
e) TecToBbIid ObITOBOM TB-mpuemank DVB-T2 — ne menee 3 mir;
’K) HaBUTAIIMOHHBIN MPUEMHUK TJI00ATHHBIX HABUTAIIMOHHBIX CITyTHUKOBBIX CUCTEM
(HaBUTAIIMOHHBIN TPUEMHUK);
3) cnernuagbHoe mporpaMMmHoe ooecrieuenue (CI1O);
1) KOMIIBIOTED;
K) KOMIac;
J) TEJIEeBU30P.
TexHudeckue AaHHBIE OOOPYMAOBAHHS TOABMXXHOTO H3MEPUTEIHHOTO KOMIUIEKCA

pUBEACHBI B Ta0MIE 1.

Tabmuma 1 — Texuuueckue mgaHHBIE OOOPYMAOBAHHS TOIBUKHOTO HW3MEPUTEIHLHOTO
KOMILJIEKCA.



Haumenosaunue

OCHOBHBIC XapaKTCPUCTUKHU

AHTEeHHa  MacCHBHas
HampaBlieHHAs

U3MEpHUTEIbHAs
KaJIMOpOBaHHAS

NN

Jwuanazon yactot: ot 174 no 790 MI 1.

KCBH: ne 6omee 2,5.

[[Iupuna AuarpaMmbl HaIIPaBJIEHHOCTH 110 YPOBHIO MUHYC 3 1b
B paboyeM auana3zoHe 4acToT, rpai: oT 40 mgo 25.
Koaddunment ycunenus, He MeHee:

— g |l nmanasona: 7 nbn;

— g |V qnamazona: 10 nbx;

— s V guanasona: 12 nbn.

KoadduimenT 3ammtHOro 1eHCTBUS, HE MEHEe:

— mis |l muamasona: 12 nb;

— st IV u V qnanasona: 16 ob.

[Honmapu3zanus: TMHENHAS.

[Torpenrnocts kanubpoBouHoro koddduimenta +2,5 nb.

JlnarpamMa  HampaBJIECHHOCTM  THUIOBOM  HAIPaBJICHHOU
IIPUEMHON AHTEHHBI IPUBEJEHA HAa pUCYHKE 1[4].

N3mepuTenbHbIii
npuemHuk DVB-T2 ¢

dyHKUMEH
aHaJIN3aToOpa CIEKTpa

OyHKIWS aHATMU3aTOPa CIIEKTpa.

Jnamazon yactot: oT 100 mo 1000 MI'L.

BepxHsisa rpanuiia amamna3zoHa YCTaHOBKHM TOJIOCHI 0030pa: HE
meHnee 10 MI 1.

JInarnas3oH ycTaHOBKH MOJIOCHI nporryckanus: ot 1 mo 300 kI .
PexxumM n3mepeHus: MOIIHOCTH B KaHaJe.

[TorpemHocTh U3MepeHust HanpsbkeHus: He oonee + 0,5 nb.
N3mepenne mapamerpon: LBER.

DyHKIMSA aHAJIN3a 3X0-CUTHAJIOB.

Nurepdelic nepeaaun JaHHBIX B KOMIIBIOTED.

TecroBblit ObTOBON TB-
npuemauk DVB-T2

Cootserctue ¢ ['OCT P 55947-2014 [5].

KanuGpoBannsie Huanazon yactot: oT 100 7o 1000 MIw.
Ka0enun camkennss [ KCBH: e 6oxee 2,5.
MSMCPUTCIILHBIX 3aryxanue B kabene (1151 GUKCUPOBAHHOTO TIPHEMa):
aHTCHH — s |1l nnanasona: He 6oxee 2 1b;
— s |V nmnamazona: ne 6onee 3 nb;
— w1 V nuanasona: He ooisee 5 nb.
[TorpemHocTs KanmuGpoBouHoro kodhduimenta +0,5 ab.
HaBurannoHHbIHM Bo3MokHOCTE pabOThl ¢ TIIOOQTBHBIMA HABUTAIIMOHHBIMU
PUEMHUK cinytHukoBbiMH cuctemamu [ JIOHACC u GPS.
TJI00QTBHBIX WNuTepdetic mepenaun JaHHBIX B KOMITBIOTED.
HABUTAITMOHHBIX

CIIYTHUKOBBIX CUCTCM

Kowmmac

Ilena nenenus, He Ootee, 1°

Komnbrorep

CoBMECTUMOCTS C N3MEPUTCIIbHBIM O60py,Z[OBaHI/I€M.
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HanmenoBanue OCHOBHBIE XapaKTEPUCTUKH
Hamuune  ycranoBnennoro  CIIO  nmns ympaBieHus
obopynoBaHueM, cbOopa ©u  0OpabOTKH  pe3yJbTaTOB
W3MEPEHUM.
TeneBuzop CoBMeCTMMOCTh 1O  BXOAY C  TECTOBBIM  OBITOBBIM
TB-npuemaukom DVB-T2.

[IpuMmeuvanus

1 Jlomyckaercs Ijsl TEpeKpHITHS YKAa3aHHOTO B HACTOAILIEH TalnMie auama3oHa YacToT W s
COOTBETCTBUSl YKa3aHHBIM BBbIIIE TPeOOBaHHUSIM HCIOJIB30BAaTh HECKOJBKO TNPUOOPOB (CpencTB
U3MepeHuil), 00ecTIeYnBaIOIUX TPeOYyeMbIE MapaMeTpbl U TOYHOCTh U3MEPEHHUS.

2 H3mepurenbHble MPUOOPHI, MCIONb3yeMble B HACTOALIEH METOIMKE, JOJKHBI ObITh CHAO0XKEHBI
JOKyMEHTaMU C OTMETKaMHM O pe3yJibTaTaX IEpUOAMYECKUX IIOBEPOK, IOATBEPXKAAIOIIUX HUX

HCIIPABHOCTDb U IIPHUTI'OAHOCTD AJIA ITPOBCACHUA I/ISMepeHHﬁ.

I\

TTomnoca |

\

=i [Tonoca Il

ITonoca IVIV

-10

3aryxanue (1b)

-12 L

-14

-16

-18

20 40 60 80 100

VYron (rpan.)

120 140 160 180

SM.1875-01

Pucynoxk 1 — JluarpamMmma HanpaBjI€HHOCTH TPUEMHOM HAMPABICHHOW aHTCHHBI.
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2.3 CxeMa noaKJ/JI04YeHUus1 000pPYyI0BAHUS NPH NMPOBEICHUH N3MePeHn it
CxeMa H3MEpPUTENBHONW YCTAHOBKHM i1 (UKCHPOBAHHOIO IpHeMa I[OKa3aHa Ha

pPUCYHKE 2.

A
A\ 4

\ 4

6 |[—» 7

1 — nepenatunk cranuuu HI[TB; 2 — nepenatomas antenna craniuu HIITB;

3 — HampaBlIeHHas HM3MEpHUTENbHAs aHTeHHa; 4 — KalOelab CHIKEHHUS TNPUEMHOU
AHTCHHBI;

5 — u3MmepuTenbHblid npueMHuk DVB-T2 ¢ pyHkiueit ananuzaTopa cnekTpa,;

6 — HaBUTAIMOHHBII PUEMHUK; 7 — KOMIIBIOTED.

Pucynok 2 — Cxema MNOAKIIOYEHUS OOOpPYAOBaHUS MpPU MPOBEACHUM H3MEPECHUIA
napameTpoB curHana cranuuu HIITB crannapra DVB-T2 nis pukcupoBaHHOr0 npuema.

2.4 YcnoBus BbINOJHEHUsST H3MepeHMit

2.4.1 Ilpu BBINOJHEHUN U3MEPEHUI yCIOBUS MPUMEHEHHS 000PYI0BaHUS TOKHbI
COOTBETCTBOBaTh TPEOOBAHUSIM, VYKa3aHHBIM B TEXHMYECKUX JOKYMEHTaX Ha
00opy0BaHNE KOHKPETHOTO THTIA.

242 CpencrBa U3MEpEeHMI MJOKHBI pabOTaTh OT CETU TEPEMEHHOTO TOKa
HanpspkeHueM 220 B (kauecTBo anekTpudeckoi snepruu corjacHo 'OCT 13109-97), nu6o
OT UCTOYHHUKA MMOCTOSIHHOTO TOKa HampsikenueM ot 11 1o 15 B.

[Tpumeuanue— [ug o0opynoBanus, pacCCUUTAaHHOTO Ha PabOTy OT UCTOYHUKA
MTOCTOSTHHOTO TOKa, HANPsKEHUE, TOK U JOMYCTHUMBIC MYJIbCAIlUU YKa3aHbl B TEXHUUECKUX
JOKyMEHTaX Ha JaHHBIN TUTI 00OpYJIOBaHMS B CiIydae, €CJI MpeoOpa3oBaTesib HE BXOJUT B
KOMILIEKT MTOCTaBKH.

2.4.3 H3mepeHus BBIMONHSAIOT Tpu paboTe Bcex mnepenatuukoB cranimii HIITB,
Bxomsuux B OUC, B CHHXPOHHOM pEXHMeE, C 33JaHHBIMH MapaMeTpaMH CUHXPOHU3ALNU

KaXXJ01r0 nepeaaTyrKa.
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3 MeTtoanka onpeaesieHust 30HbI o0cayxuBanusa OUC nepegaromux cCTAaHIMH
HIITB cranpapra DVB-T2 s ¢pukcupoBaHHOT0 npuemMa

Metoauka BKIIO4YaeT B ceOs 1Ba dTara.

Ha mnepBoMm »3Tame oONpeAessitoT TpaHUIbl 30HBI MOKPBITUSA KaXI0H Iepeaaroen
cranuuun HIITB, Bxomsmeir B cocraB OYC, mo pesynbraram pacu€ra U H3MEpPEHHs
HaIpPSKEHHOCTH 3JIEKTPOMArHUTHOTO TIOJS B 3aIJIJAaHUPOBAHHBIX MallbIX 30HAX.. 30HA
MOKPBITHSL OJHOYACTOTHOM CETH Mepenaronmx cranuui crangapra DVB-T2 onpenensercs
KaK COBOKYITHOCTb 30H IIOKPBITUI OTAEIBHBIX CTAHIIUIA, pAOOTAIOIINX B TOM CETH.

Ha BTOpOM 3Tame ocymiecTBiISICTCS HCCIEAOBaHHE IMPOOJEMHBIX 00J1acTe 30HBI
MOKPBITHUS, B KOTOPBIX BBISBIICH HECTAOMIBHBIN IIPHEM CUTHaIA OT MepeAaroniei CTaHIuu
HIOTB. Kak npaBuio, Takue U3MEpeHUs] MPOBOIAT B TEX CIIydasX, KOrja 3TU 00JacTu
MIPUXOJATCS HAa HACEJICHHBIC ITYHKTHI.

3oHa 00CITyKMBaHUS OMPENEIISICTCS KaKk CyMMapHasi 30Ha, MOJyYeHHAas HAHECECHUEM
Ha KapTy MECTHOCTH rpaHull 30HbI MOKpbITHI OUC u pe3ynpbTaToB 0O0CIEI0BAHUS

BBIIICYIIOMSHYTHIX 00J1acTeH.

3.1 Onpenesienne rpaHunbl 30HbI NOKpbITHS OYC mnepenamomux cTaHui
HIITB cranpapra DVB-T2 nas ¢puxcupoBanHoro npuema

3.1.1 IlnanupoBaHue NpoOBeAeHUA U3MEPECHU

3.1.1.1 3o0Ha TOKPBHITHS OJHOYACTOTHOM CeTH cTaHuMk crangapra DVB-T2
OMpEeNeNIIeTCS KaK COBOKYIMHOCTb 30H TMOKPBITUNA OTIEIbHBIX CTaHIMM, paboTaromux B
aToM cetu. Jmg kaxmodl oTAenabHOW craHuuM, Bxoasgmier B coctaB  OUC,
MOCJIeIOBATEILHO HaXOAT TPAHUIIBI 30HBI TTIOKPBITHS.

3.1.1.2 Jna xaxgoi cranuuu B OUYC npna BeiOpanHoro PLP ¢ momomibio
IIPOTPAaMMHOT0 OOECIICUYCHHSI B COOTBETCTBUM C BBIOPAaHHBIM METOJIOM pacueTa
OTPENICIAIOT TPAHUILy PACUCTHOW 30HBI MOKPBITHS C 3aJlaHHOM BEPOSITHOCTBIO OXBaTa
MecT nipuema (X%; Hanpumep, X=95%).

Pacder rpaHMIbl 30HBI MOKPBITHS [JI MCCIEAYEMOW CTaHUUM MPOU3BOJIAT

CJIETYIOITUM 00pa3oM:
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a) B CEKTOpe asuMyTaibHBIX YriioB oT 0° mo 360° ¢ mHTepBasom He Oosnee 10° ot
CTaHITUU BBIOMPAIOT paraibHbIC HATIPABICHUS;

0) Ha KaXJIOM paJualibHOM JIy4de OMPEACNSIOT TOJIOXKEHUSI PACYETHBIX TOUYEK C
1arom:

— JUIs TIepelaTuruKoB MOITHOCThIO MeHee 100 Br: 50 Mm;

— i nepenatyukoB MOIIHOCTHIO 100 BT u Beimie: 100 wm;

B) B KaXJIOM TOYKE B COOTBETCTBUHU C BBHIOPAHHBIM METOJIOM pacuera (Hampumep,
Pexomennarust MCD-R P.1546 [6]) BBIUMCISIOT HANPSHKEHHOCTD TTOJIS;

I) B KaXJOW TOYKE pACUETHYIO HANpPsHKEHHOCTb MOJSi CPAaBHUBAIOT C TpeOyeMoi
MUHUMAJIbHON MEJIMaHHOW HAMPS>KEHHOCTHIO 3JIEKTPOMArHUTHOTO TOJIS;

1) Ha Ka)XJO0M HalpaBJIeHWHU, HaurHas ¢ 21-0i pacueTHON TOYKH, HAXOAAT TOUKY A
TaKyr, 4TO OOJIBIIMHCTBO PACUYETHBIX TOYEK, JIeKAmuX Ha oTpe3ke (Ajoo; Aiwp), HE
NPUHAIJICKAT 30HE TMOKPBHITHS (pacyeTHasi HaIpPSKEHHOCTh TOJIA B OOJBIIMHCTBE
BBIODAHHBIX TOYEK OKa3ajach HIKE TpeOyeMoW  MUHUMAJIBHOM  MeIHMaHHOUN
HaMpsOKEHHOCTH TMOJIs1), Torjga Touka Ajj CUMTAeTCs TPaHUYHOM, a pacCTOSTHUE OT
UCCIIEyeMOM CTaHIIMM A0 TOYKH Aj; ONpEeNeTuT paguyc pacueTHOM 30HBI MOKPHITUS HA
3aJlaHHOM HaIpaBJICHUH;

€) TMOCJENOBAaTeIbHO Ha KaXIOM paaualbHOM HAMpaBICHUH OT HCCIEIyeMOn
CTaHLHUH ONPEIETSAIOT TPAHUYHbBIE PACYETHBIE TOUKHU;

’K) 3aMKHyTas KpHUBasi, COCIUHSIONIAas TPAaHUYHBIE TOYKH MO BCEM HAIpPaBJICHUSM,
OyJeT onpeAesaTh paCUeTHYIO TPAHUILY 30HbI TOKPBITHS.

[Ipn pacueTax BbICOTa MPUEMHOW AHTEHHBI OMPEAEISIETCS TUIIOM MECTHOCTH U
paBHa:
— ISl paiilOHOB rOpoJia ¢ MHOTO3TaKHBIMHU U BBICOTHBIMU 3/1aHUSIMU — 30 M;
— Qs palloHOB Tropoja, TJe TMpeoOJafaroT 37aHus CpedHell  ITaKHOCTHU
(ot 3 1o 5 aTaxeit) — 15 m;
— JUIsI pallOHOB TOpOJa C MaJO3TaXKHOM 3acTpoiikoi (1-2 aTaxka) U B CEIbCKOM
MecTHOoCTH — 10 M.

B cnydae OoTCYTCTBUSI JaHHBIX O THUIIE MECTHOCTH BBICOTY NMPUEMHOM AHTECHHBI TIPU
pacuerax Oepyt paBHoil 10 M. PacueTHyio rpaHuIily 30HBI MOKPBITUS HAHOCAT HAa KapTy

MCCTHOCTH.
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JUia pacdera rpaHMIBl 30HBl TOKPBITHS JIOIYCKAETCS HCIIOJIIB30BAHUE JIFOOBIX
U3BECTHBIX MPOrpaMMHBIX cpeAcTB, Hanpumep: «PAKYPCy», «I[IUAP», «OOUP» u ap.,
IIPU YCIIOBUH, YTO OHU 00ECTIEUYNBAIOT BHIMOJIHEHHE BhIIICYKAa3aHHBIX TPEOOBaHHIA.

3.1.1.3 AHanmu3upysl KapTy MECTHOCTH, I Kaxaou cranuuu B OUYC onpenenstor
pajvaibHblE  HANpPaBJICHHs, MO KOTOPhIM OyAyT TMPOBOAMTHCS HW3MEPEHHUs, I
HAXOKJEHUS MOJIOKEHUS peabHON IPaHUIIBI 30HBI MMOKPBHITHUS JAHHOW CTaHIUHU. Y CIIOBHUS
BbIOOpA HAIPABJICHUNA:
— KOJMYECTBO paJHalIbHbIX HAIpaBIECHUHN TOKHO OBITh HE MeHee 4 u He Oonee 36;
— a3UMYTAJIbHBIA YTOJl MEXY IByMs CMEXHBIMHU HaIlPaBJICHUSIMU J0DKEH OBITh HE
menee 10° u He 1omKeH mpeBbImaTh 150°;
— HampaBJIEHUs BBIOMPAIOT C YYETOM pelbe)a MECTHOCTU U HAIMYUS PagUaTbHBIX
IOCCENHBIX JTOPOT.
BriOpanHbie paaraibHbIe HAPABJICHUS] HAHOCAT Ha KapTy MECTHOCTH.
3.1.1.4 Ha xaxxnom paguaabHOM HAIPaBJIEHUU ONPEICISIOT MTOJI0KEHUE HE MeHee 7
MasnblXx 30H. llosokeHune IepBOM MajoWl 30HBI JIOJDKHO YJIOBIETBOPSTH CIEIYHOLIUM
TpeOOBAHUSIM:
— Majasi 30Ha JIOJDKHA paclojaratbcsi B JalbHEl 30HE W3JIyYEHHS] aHTEHHBI
craniuu HI[TB Ha paccrosinun

R >2D%A (1)

rne D — nuHelHblii pa3Mep anepTypbl aHTEHHBI CTaHIIUK [IM(PPOBOTO BEIIAHUS B TUIOCKOCTH
MOJISIPU3ALIAY U3ITydeHus (B METpax), a A — JJIMHA BOJIHBI M3Ty4YeHUs (B METpax);

— Majiag 30Ha JIOJDKHA HaxOIUThCS B Tpelneiax TMpsMOW BHUIMMOCTH Ha
UCCIIEyeMYIO CTaHIIHIO;

— MaJilag 30Ha JOJDKHA HAaXOJWUTHCS B 30HE OOJyYeHHUS OCHOBHOTO JICTIECTKA
JMarpaMMbl HAITPaBJICHHOCTH TEPEAIoNIei aHTEHHBI.

OcTanbpHbIC MajIbIe 30HBI PAa3MEIIAOT OJMKE K PACUCTHOW TPAHUIIC 30HBI MOKPHITHS
10 BO3MOKHOCTHU C OJJMHAKOBBIM IIaroM S, paBHbIM oT 1 0 10 KM, Ha OTpe3Ke:

oT ~(0,6...0,7)'Rpaca 10 ~(1,3...1,4)Rpacu,

rae Rpq — paccTosHue OT mepegaTyvka 0 PAcYETHOW IPAHMIBI 30HBI TOKPBITHS C

3aJJaHHOM BEPOATHOCTBHIO OXBATa MECT MpreMa (PUCYHOK 3).
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3.1.1.5 VTouHsIOT MONOXKEHUE MaJbIX 30H U MecT npuema no ¢ororpadusm ¢ MC3
WM 110 TaHHBIM UX MPEABAPUTENIBHOIO0 OCMOTpPA Ha MECTHOCTU. MecTa JiJIsl pa3MelieHus
MajbIX 30H CJEIyeT BBIOMpATh TaK, YTOOBI JIOKAJIBHBIX MEIIAIONIUX MPEAMETOB B
OKPECTHOCTSX MAaJIOM 30HBI ObLIO OBl KaK MO>KHO MEHbIIIE, a HA BO3MOXKHOE M3MEHEHUE
HAIPSHKEHHOCTH TIOJISI BHYTPH MaJIOM 30HBI B TIEPBYIO OYepenb BHsiaa Obl HEPOBHOCTh
penbeda MoACTUNIAIONICH MOBEPXHOCTH HA UCCIEIyeMOM HampaBiieHUH. PexomeHmanuu
10 BHIOOPY TUIOMIAA0K JIJIsi MaJIbIX 30H M MECT MpUeMa JJaHbl B IpUIokeHuH E.

3.1.1.6 CocTaBasioT pacnucaHue MPOBEICHUS U3MEPEHUIA.

PacuyeTHas rpaHuua
30HbI NOKPbLITUA 1

AR

f

s Nccnepgyemas cTaHuma | -
SR T M 1

- \

b

; { Sl
b Aty
- ‘1..;;55"J~M i

u [T OIS I

BOhoy e e
4 - )

| 03 JL

Crtauun OYC

Pucynox 3 — Ilpumep Ha3zHaueHUs MajbIX 30H JJISl ONPEACIICHUS] TPAHUIIBI 30HBI

MTOKPBITUS OTIAEIBLHON CTAHIIUM.
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3.1.2 Ilopsiiok BbINOJHEHHsI, O0OpPa0OTKH W MNpeaCTABJEHHUS] Pe3yJbTAaTOB
U3MepeHui

3.1.2.1 [/Ins mpoBeneHUs H3MEPEHUN HCHOIB3YIOT MOABUKHBIA H3MEPUTEIbHBIH
KOMILJIEKC YKOMITJIEKTOBAHHBIN 000pyA0BaHUEM COTJIACHO 1.2 ¥ 1.3 JaHHOW METOIUKHU.

3.1.2.2 TlogBWKHBIA W3MEPUTENBHBIM KOMIUIEKC IIEPEMEIIAIOT B Myl 30HY B
COOTBETCTBHUH C PACIIMCAHUEM MTPOBEACHUS U3MEPEHU.

3.1.2.3 B BbIOpaHHOM Masioif 30HE HAMEUaloT HE MEHee 5 MeCT Ipuema.

B ycrmoBHsX CENbCKOW MECTHOCTH WM B YCIOBHSX MAaJOdTaKHOW 3aCTPOMKHU
NPUEMHYIO AHTEHHY YCTAaHABJIMBAIOT HAa MauTy, OPUEHTUPYIOT IO TNOJSIPU3ALUH H
MOAHUMAIOT Ha BbICOTY 10 M.

[Ipy MHOrO3TakHOM 3aCTPOMKE B 30HE C HEYCTOMYMBBIM NPUEMOM B CIy4ae
HEJOCTaTOYHOrO0 YpOBHSA Ipuéma curHasia Ha 10 M u3MepeHHs MNpPOBOMAT C
UCIIOJIb30BAaHMEM IITAaTUBA C KpEIUIGHHEM i [pueMHOMl aHTeHHbl. [llTaTus
yYCTaHaBIIMBAIOT HA Kpbllle Hanbosee BBICOKOTO JOMa B OKPECTHOCTSAX BHIOPAHHOM Malloif
30HbI. K mITaTUBY KpenmuTcs NpUEMHasi aHTEHHA, IOCJIE Y€r0 aHTEHHY OPUEHTHUPYIOT I10
MOJISIPU3AIIMK U TIOJHUMAIOT Ha BEICOTY HE MEHEee 2 M HaJl yPOBHEM KPBIIIIH.

3.1.24 B kaxaoM MecTe MNpueMa 3aluChIBAlOT TEKYIIMe KOOPAWHATHI. 3Has
KOOPJIMHATBI HCCIEAYEMOM CTaHLMHM, MO KapTe€ MECTHOCTH ONpPEACNSIIOT a3uMyT Ha
uccnenyemyto craniuio HIITB (pacueTHblil a3umMyT npuxoja moJie3HOTO CUTHAa).

3.1.2.5TloBopaunBass aHTEHHYy B TOPHU30HTAIBHOW IIJIOCKOCTH, OIPEACISIOT
HaIlpaBJ€HUE MPUXO0Ja CUTHAJA MAKCHUMAJIbHOIO YpPOBHA OT HCCIEAYyeMOW CTaHIUU
MOJIC3HOTO CHUTHAJNA), HAJIMYMUE/OTCYTCTBHE CHUTHAJIOB OT aApyrux craninuid OYC,
HAJIMYUE/0TCYTCTBHUE MTOMEX.

A3UMYT IpUXO0Ja CUTHaIa OMPENEAI0T C MOMOIIbI0 Komnaca. JlJist 3Toro u3mMepstor
a3MMYTAJIbHBIN yroJl, IO KOTOPOMY HampaBi€Ha HECyllas CTpesia MPUEMHOW aHTECHHbI
(TpaBepca). MctunHbIl (reorpaguueckuil) asuMyT NPHUXOJAa CUTHAJIA OMPEACNSIOT MO
dbopmyre

A, =Ay+ v+ Ay, (2)

rae A, — UCTUHHBIN (reorpaguyeckuii) a3uMyT NPUX0/1a CUTHAA;
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A, — M3MEpPEHHBIM MO KOMIACY MArHUTHBIM a3UMyT HECYIIEH CTpEbl MPUEMHOU
aHTEHHBI (TpaBepChI);

Y — CKIOHEHHE MAarHUTHOM CTpPEJIKM (MarHUTHOE CKJIOHEHHUE) — YIroJl MEXKIy
UCTUHHBIM (TeorpauyeckiM) M MarHUTHBIM MEpUIUMAaHAMHU; MArHUTHOE CKJIOHEHHE
CUMTACTCA  TOJIOKUTEIbHBIM, €CIIA  CEBEPHbIM  KOHEI] MAarHUTHOW  CTPEJIKU
KOMITaca OTKJIOHEH K BOCTOKY OT reorpaduyeckoro MepHjvaHa, U OTPHUIATEIHHBIM —
€CJIM K 3anamuy;

Ay — yroi B TOPHU3OHTAIBHOM IUIOCKOCTH MEXAY HAMNPABICHHUEM OCHOBHOIO
JIeNeCTKa JuarpaMMbl HAmpaBJICHHOCTH M HECyIIel cTpesoi (TpaBepcoi) NMpUeMHOMN
AHTEHHBI.

Ecnu peanbHOE 3HaUEHHE a3UMYTa MPUXOJA MOJIE3HOTO CUTHAJA B TOUKE M3MEPEHUS
HE COBNAJA€T C pPACUYETHBIM 3HAYCHHEM a3uMyTa Ha wucciegyemyr TB-craHumio
(oTKJIOHEHUE TpeBbImaeT +15°), TO JenarT COOTBETCTBYIOIIYIO 3allUCh B IKypHaJe
U3MEpeHUil 00 aHOMaJLHOM HaNpaBJICHUH MPUX0Ja cUrHaia. JlanbHelie n3MepeHust B
3TOM TOYKE NpPUEMA HE MPOBOIAT, A H3MEPUTEIbHBIM KOMIUIEKC MEPEMEIIAOT B
CJIEAYIOIIEE MECTO MPUEMA JaHHOM MajoW 30HBI, TA€ MOBTOPSAIOT NPOLEAYPY IPOBEPKU
a3uMyTa MPUXO0/1a MOJE3HOTO0 CUTHAJA ¢ MAKCUMAJIbHBIM YPOBHEM.

[Ipu HanMuuu B B TOUKE U3MEPEHUN MTPUEMa CUTHAJIOB OT JPYTUX MEePeaTiuKoB, HE
Bxoasumx B coctaB OUC, B KypHalie MU3MEPEHUN TaKKe MEJal0T COOTBETCTBYIOIIYIO
3aIUCh.

3.1.2.6 [locnmemoBatenbHO B KaXJIOM MECTE MpUeMa JaHHOW MaJioi 30HBI B
COOTBETCTBMM C M. 3.1.2.5 pemaroT BONpPOC O NPUTOJHOCTH Ka)XJAOr0 MecTa IpueMa
JTAHHOW MaJIOW 30HBI JIJIA IPOBEACHUS U3MEPEHUM ITApaMETPOB CUTHAJIA.

3.1.2.7 B kaxaoM MecTe TpHeMa, TJI€ HE BBISBICHO MPUCYTCTBHE IMOMEXOBBIX
CUTHAJIOB U a3UMYT IPHUXO0Ja TMOJE3HOr0 CUTHAJa COBMAJAET C PacyeTHBIM (B Mpejenax
+15°), ycTaHaBIMBalOT NPUEMHYIO AaHTEHHY B HaNpaBJICHUU IMPUXOJa CHUTHAIA C
MAaKCHUMaJIbHbIM  YPOBHEM, TIOCJI€ YEro BBINOJHSIOT MU3MEPEHUS  MapaMeTpOB
MPUHUMAEMOTO CUTHAJIA B COOTBETCTBUU C 1. 3.1.3. Pe3ynbTaThl U3BMEpEHUN COXPAHSIOT

JUTS nanbHenme o0paboTKH.
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3.1.2.8 Eciiu B mepBoM MecTe IpHeMa MaJlod 30HBI KaHAJIOM Mpuema ObLT KaHall
["aycca, TO n3MepeHrs B NOCIEAYIOIMX MECTaX NpHeMa JAaHHON Majioil 30Hbl MOKHO HE
npoBoAUTh. Ecnu B mepBBIX Tpex MecTax MpuemMa MaJiod 30HBI KaHAJIOM MpHeMa ObLI
kaHan Palica wnm kaHan Pened, W pa3HHIlAa MEXAY HW3MEPEHHBIMU MEIWAaHHBIMU
3HAYEHUSIMH HOPMUPOBAHHOW HAINPSKEHHOCTH TMOJIs B 3TUX TOYKaX HE MpeBbimaet 6 nb,
TO U3MEPEHUS B JAIBHEUIIINX MECTAX NMPUEMa JAHHOU MaJION 30HbI MOKHO HE MPOBOJIUT.

3.1.2.9 B cOOTBETCTBUM C pACHUCAHUEM HU3MEPEHUMN BBINOJIHAIOT JEUCTBUS IO
mm. 3.1.2.1 - 3.1.2.8 B KaJ10i U3 NOCIEIYIOINX MAJIbIX 30H.

3.1.2.10 OOGpaboTKy pe3ynbTaTOB M3MEPEHUN TapaMeTpoB MPOU3BOIAT B
COOTBETCTBHH C 1. 3.1.4.

3.1.2.11 OnpenensiroT 300y NOKpeITUA Kaxaoun cranuuu HI[TB, Bxoasimen B cocras
o4cC.

3.1.2.12 OnpenensitoT 30HY TMOKPBITUS OJHOYACTOTHOM cetu cranuumii HI[TB,

PE3YIbTATHI HIPCACTABIIAIOT B COOTBCTCTBUU C II. 3.1.5.

3.1.3 BopinosiHeHHe U3MEPEHU IApaAMETPOB IPUHUMAEMOI0 CUTHAJIA

3.1.3.1 Uzmepenus npoBoast 1uist BeiOpanHoro PLP.

3.1.3.2B xaxaom wmecte mpuemMa B TedueHne 60 CeKyHI B COOTBETCTBHH C
npuiokeHneM A W JOKyMEHTalMeld Ha HMCIOJb3yeMoe 00OpyJOoBaHHWE B KaXKIOM 2-X
CEKYHJIHOM MHTEpBaje MPOBOAAT U3MEPEHUE HANPSIKEHHOCTH 3JEKTPOMArHUTHOTO MOJIs
E.i ¥ 3aHChIBAIOT OTUOAIONIYIO CTIEKTpa CUTHaNIA. 3aTeM BBIYUCISIIOT B COOTBETCTBUU C

IPUIOKEHHEM B HOPMHUPOBAHHYIO HANPSHKEHHOCTH mmoJist £

4i- 1o 30-TH moTydeHHBIM
sHauenusm  E,; w  E™P,; omnpemensror MeaMaHHOE 3HAUYEHHE M3MEPEHHON W
HOPMHUPOBAHHOM HAIPSHKEHHOCTU DJIEKTPOMArHUTHOrO 1oyt Eyi U E™°P i B IJaHHOM
MecCTe Iprema.

3.1.3.3 B xaxxaom MecTe npruemMa no OKOHYaHUU U3MEPEHUI HAMPSKEHHOCTH TOJIA B
teueHue 60 cekyHn ompenenstor 3HaueHwe mapamerpa LBER,;. M3mepenue LBER,;
MIPOU3BOJISIT B COOTBETCTBUHM C JJOKYMEHTAIMEH HAa HUCTIOIB3yeMOE 000pyA0BaHHE.

[Ipn HEBO3MOXKHOCTH MPOBEJAEHUSI U3MEPEeHU B MecTe npuema napamerpa LBER,,

omepaTop JaeT CyOBEKTHBHYIO OIIEHKY KadecTBa m3o0paxeHus npuHuMaemoro DVB-T2
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CUTHaja Ha HE MEHEE€ TpeX TECTOBBIX OBITOBBIX IPUEMHHKAX, YIOBJIETBOPSIOLIMX
TpeOoBaHUAM 1. 2. J[151 3TOro BBIXOJ C IPUEMHOM aHTEHHBI [1OCJIE0BATEIBHO MOAKIIOYAIOT
K KaXJIOMy TECTOBOMY IMPUEMHHKY W JaJe€ Nal0T OLUEHKY KauecTBa HU300paKeHHs s
KaX/10r0 NMPUEMHHUKA 10 OKOHYAHWM MPOCMOTPA OTPBIBKA JUIUTEIBHOCTBIO He MeHee 60

CEKYHJI.

3.1.4 O6pabdoTka pe3yIbTATOB U3MEpPEHU

3.1.4.1 JIns BeiOpanHoro PLP onpenensior npruHaaIeKHOCTh KaXKA0T0 MECTa IpueMa K
3oH¢ TOKpeITHS OYUC cranumii HI[TB. [ns 5TOro »KCIEPUMEHTAILHO  MOJYyYE€HHOE
MelMaHHoe 3HaueHue E°TV, KaKIOro Mecra IpHEMa CPaBHMBAETCA C MHHHMAJIbHOM
MEMAHHON HAIPSKEHHOCTHIO MO Eneg (X%) (npunoxkenne B). Ecim E*™ i = Ened(X%),
TO CUUTACTCS, YTO ATO MECTO MPHEMa TIPUHAIICKHAT 30HE TTOKPBHITHS.

OnpenensoT TPUHAAIEKHOCTh KAKIOTO MecTa mpruema K 30He oociyxuBanus OUC
cranuun HIITB. Jlns »Toro »skcnepuMeHTaabHO ToJiydeHHOe 3HaueHue LBER,;
CPaBHUBAIOT C [OPOroBbIM 3HaueHueM paBHbM 107, Ecmn mpu ™™, > Ened(X%) 65110
3adukcupoBano, uto LBER,;i < 10'7, TO CUMTACTCS, YTO 3TO MECTO MpHeMa MPUHAICIKUAT
30HE 00CITy>KUBaHUSI.

Ecnmu Bo Bpemsi u3mepenuii napametpa LBER,,; HabGmongancs cOoii, B pe3ynbrare
KoToporo mporecc usmepenus LBER Hauunasicss 3aHOBO, WM €CIM 32 BpeMs
HaOmoeHns, u3Mepennoe 3Hadenne LBER,,; mpeBbicuio mopor 10'7, TO HEOO0XOIUMO
MOBTOPUTH Mpoleaypy usMepenuss u npoBepku LBER,, mo HampaBnenuto x npyrum
cranuusiMm OYC. Ecnu HU Mo OJHOMY HalpaBlIeHHIO HE ObUIO 3a(UKCUPOBAHO, YTO
LBER,; < 107, To cuWTaercs, 4To JAHHOE MECTO nprueMa He IPUHAIJICKUT 30HE
00CITyKUBaHUSI.

[Ipu cyOBeKTHBHOW OIICHKE KadecTBa NpWHHMaeMoro TB-curHaga Ha JKpaHe
TeJIEBU30pa 3a BCE BpeMsi HAOMIOIEHWN HU ISl OJHOTO TMPUEMHHMKA HE JIOJDKHO OBITh
3a()UKCHPOBAHO HaJM4YUE apTe(daKTOB IMPH MOKa3e. B MHOM ciydae CUMTAIOT, YTO MECTO
npueMa He IPUHAITISKUT 30HE 00CTYKUBAHMUS.

3.1.4.2 IlpuHaisie’)KHOCTh  MaJiod  30HBI  30HE OOCIYKHUBaHUS  ONpeAesieTCs

OOJBIIMHCTBOM MECT TpueMa B JaHHOM MaJloil 30HEe, MNPUHAAJIEKAIIUX/HE
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OpUHAUICKAIMX 30HE OOCIy)KMBaHUsA. Manylo 30HY, [PUHAIJISKALYIO 30HE
00CTyKMBaHUs, IOMEYAIOT 3€JI€HBIM LIBETOM, HE MPUHAJIEKALLYIO 30HE OOCITY)KUBaHUS —
KpPaCHBIM I[BETOM (pUCYHOK 4).

3.1.4.3 B pe3ynbrare BBIIOJHEHHUS M3MEPEHUM BO BCEX MECTax INpHUEMa KaxKIO0N
MaJIOM 30HBI IOJYYarOT Psfl, COCTOSIIIMM W3 N YUCIEHHBIX 3HAYEHUH HOPMHUPOBAHHOM
HaIPSKEHHOCTH 3JIEKTPOMArHUTHOTO TIOJISI — 110 KOJIMYECTBY MECT IPUEMa B MAJION 30HE:

EHopMMnl; EHopMMHZ; EHOPMMH3; EHopMMH4; ve EHopMMnn-

MeToioM  MOMapHOTO  TMOCIENOBATEILHOTO  OTOpAchiBaHMS HAUOOJBIIETO U

HAaUMEHBIIEr0 3HAYEHUH [/] ompenensitoT MeIWaHHOE 3HAau€HUE HOPMHUPOBAHHOM

HAINPSOKEHHOCTHU 3JIEKTPOMATHUTHOTO TOJIS U1 KaXKI0M Maioi 30861 £ v

PacueTHas rpaHuua sm
30HbI NOKPbLITUS [ -

\ 6.7 Wccnegyemas ctaHumsa

T

R L R <

o 'II'H. & . T - - =\ = -‘ R _IVP-"'

II.', ";:_{;'ial. f‘-ﬂ"i‘. & - ﬁd..q‘__.
’. . 'I’ /\_ S"-_. -:-'.'.-IT-i.— NS
& O SN i ¢ Kol

LR

Ctauum OYC

Pucynoxk 4 — Ilpumep npeacrtaBieHus 00pabOTaHHBIX PE3YyIbTATOB U3MEPEHUM 1O

HaIpaBJIeHUSAM Ji1 (PUKCUPOBAHHOTO MpUEMa.

3.1.4.4 Eciu ayist uccineayeMoro HampaBJieHUs B JIByX KpalWHUX HauboJjee TalbHUX

OT nIepeaaTdrKa MaJIiblX 30HAX BBIIIOJIHACTCA XOTA OBI OAHO U3 YCHOBHﬁZ

21



OblT 3aUKCUPOBAH MEIIAONIMK CUTHAI C TaKUM YpPOBHEM, 4YTO HE OBbLIO

BO3MOKHOCTH IMPOBECTHU HU OJHOI'O UBMEPCHHUS B OTHX MAJIbIX 30HAX;

EHOPMM3j < Emed(X%);

TO U3MCPCHHUA II0 BI)I6paHHOMy HaIIpaBJICHUIO MOKHO CYUTATb 3aKOHYCHHBIMMH. B unom

HOpMHUPOBAaHHAsA HAIIPSKCHHOCTD ITOJIAA YAOBJICTBOPACT YCIIOBHUIO

(3)

cllydae Ha JaHHOM HalpaBIICHUH, C TEM XK€ IIaroM S, pa3MenaoT eie 2 — 3 Malible 30HHI,

B KOTOPBIX IIPOBOAAT HOIIOJIHHUTCIIBHBIC H3MCPCHHA M II0 UX 3aBCPHICHUIO ITOBTOPAIOT

MpoLeIypy NPOBEPKH OKOHYAHUS U3MEPEHUN (PUCYHOK 4).

E, aBbMKB/m

N3mepeHHasa HanpsXXeHHOCTb nons

56 —

52

48

40

A

MeduaHHas
Kpueasi rno

Wamepenus usmepeHud
(meduaHHble
3HayeHus

MariblX 30H)

/V\
8
L
Mcxo0HbIl pacdem Sy
L)

S
S

Rpacs - PaAUYC pacyeTHON 30HbI .

NOKPbITUA
no HanpaBneHuto | ana L= 50%

-y

_| Risoy - paanyc 30HbI NOKPbLITUA
\ no HanpasneHuto | gna L= 50%, ckoppek-

TUPOBAHHOIA N0 pe3ynbTaTaMm U3MepeHUun

pe3ynbmamam

MpaHuLa M3mepeHHOM 30HbI NOKPbLITUSA

=50%

ansa L

7 Emed(SO%)

D).
6\.9
-..~ . 8

|,

20 30 40

>

| | R, KM

60

Pucynox 5 — [Ipumep 06paboTKu pe3ysIbTaTOB U3MEPEHHI Ha OJHOM U3 HAIPABIICHUI.

3.1.4.5 TlocnenoBaTenbHO Jutst Kaxaoro nepenatunka OYC paccunTaHHYIO TPaHUILY

30HBI MMOKPBITUA U 3aJaAHHOT'O ITPOICHTA OXBaTa MCCT ITPpUECMa KOPPCKTUPYIOT C YHCTOM

pe3yiabTaTOB U3MEPEHUM:
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a) 11 BBIOpAHHOTO HampasiieHusl (Hampumep, «l» puCyHOK 4), OmpenenstoT
UTOTOBBIN a3UMYT, KaK cpeaHeapuMeTHuecKkoe 3HAYEHUE a3MMYyTOB MallbIX 30H, B
KOTOPBIX 110 JAHHOMY HAIPaBJICHUIO OT MCCIICTyeMOM CTAaHIIMH TPOBOIUIUCH U3MEPCHHS,

0) B mome koopauHaTHbIX oceii E(R) HaHOCAT TOYKH, COOTBETCTBYIOIIHEC
MEIUAHHBIM 3HAYCHUSIM HOPMHPOBAHHON HANPSDKCHHOCTH TIOJISI CHUTHANA, MOJTYYCHHBIM
10 U3MEPEHUSIM B MAJIbIX 30HAX JAHHOTO HANpaBJieHUs (PUCYHOK 5);

B) COTJIACHO METOJUKE, MPUBEIACHHOW B MpUiIoKeHUU [, ompenensitor KpUBYIO
aNMPOKCUMUPYIOIIYIO MOTYyYEHHBIC 3HAYCHHSI HOPMHUPOBAHHOM HAIIPSKEHHOCTH TTOJIS;

r) KpuBas OMNpENeseT yCcpeaHEHHOEe (MEIMAaHHOE) CIVIAKEHHOE paclpe/iesicHue
HaIpPsHKEHHOCTH TOJIS BJOJIb JAHHOTO HAIPaBJICHHUS,

1) TPOBOAST TOPHU3OHTAIBHYIO TMPSAMYI, COOTBETCTBYIOIIYIO MHWHHMAIBHON
MEMAaHHOW HANPsHKEHHOCTU MOJS IS ¢ 3aJJaHHOW BEPOATHOCTHIO OXBaTa MECT IpHeMa
Emed(X%) (pucyHok 5);

€) TOuYKa MEepPeceueHus «0O» OMPEACNUT PaJuyC peaJlbHOW Ha MOMEHT HU3MEPEHHI
I'PaHUILIbI 30HBI MOKPBITHS 0 JAHHOMY HarpaBiieHuto «I», T.e. R xo;

’K) TOUKa MepecedyeHus: pacyeTHOM KpuBoW ¢ mpsMOd Eneq(X%) (Touka «a» Ha
PHUCYHKE 5) OIpPENEINUT painyC PACUETHOM 30HBI MOKPHITUA Rpqcu;

M) BEIWYWHY M 3HAK KOPPEKITUH TOJIOKEHUS TPAHUIIBI 30HBI TTOKPBITHS TI0 TAHHOMY
HanpasiaeHuo AR Beraucisaror kak: AR=R iR xv;

K) aHaJOTWYHBbIC JICWCTBHS  BBINIOJHAIOTCS  JUIsI  BCEX  3allJTAHUPOBAHHBIX
HaIlpaBJICHU;

J) pacyeTHYI0 TpaHHUIly KOPPEeKTUpYoT ¢ yuderom mnompaBku AR. Ilpu
KOPPEKTUPOBKE TPAHUIIBI HAa MPOMEXKYTOUHBIX HAIPABICHUSAX, TIC H3MEPEHHUS HE
MIPOBOIMIINCH, 3HaUeHHE AR ompenensoT Kak JUHEHHYI0 (QYHKIIUIO yTila, HaXOSIIerocs
MEXIy IBYMsI CMEKHBIMU HarpasjieHusMU. Hampumep, 171 1-ro HampaBJIeHUs JI€KAIIEro

Mexy HampaBieHusiMu «I» u «l» AR; onpenensiercs nmo popmyiie:

( ARII - ARI) @ A'-I (4)

AR =AR, +

11-1
rae R,, AR; — BeanunHa KOPPEKIUU M0 PACCTOSTHUIO COOTBETCTBEHHO ISl HAIPABJICHUS

«I» u gns Hanpasnenust «l1»,
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Ajy.1, Ajy - YTIIBI CEKTOPOB MEXKy COOTBETCTBEHHO HarpapieHUsIMU «l1» u «I», u

HalpaBJICHUAMHA «i»u ((l));

M) Ha KapTe€ MECTHOCTH OTOOpaXaloT CKOPPEKTUPOBAHHYIO TpaHUILy 30HBI

MOKPBITUS (PUCYHOK 6).

PacuyeTHas rpaHuula sm
30HbI NOKPbITUA I” 7
6.7 Uccnepyemas ctaHuus

B
CKOppeKTUPOBaHHas No VI _
pe3ynbTatam U3amMepeHun Craumm OYC
rpaHULa 30HbI MOKPbLITUSA

Pucynok 6 — Ilpumep mnpencraBieHUs CKOPPEKTUPOBAHHOW TPAHUIIBI 30HBI

nokpsiTust otaenbHor ctanuuu HIITB, Bxoasimieit B coctaB OUC.

3.1.5 IlpeacraBjieHue pe3yJabTaTOB U3MePEHUil

3.1.5.1 Ilo pe3ynbrataM uaMepeHus napamerpoB curHana cranuuii HIITB B manbix
30HaX COCTABIISIIOT IPOTOKOJIBI U3MEPEHHI TI0 YCTaHOBJICHHOM (popme (Tipusioxenue J1).

3.1.5.2 [Tomyuennbie pe3ynbTaThl U3MEPEHUN TPEICTABISIOT B CICAYIONIEM BUJE: Ha

KapTy MECTHOCTH HAHOCSIT CKOPPEKTUPOBAHHYIO IO pe3yJIbTaTaM U3MEPEHUI TPaHUILy 30HbI
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MOKPBITUSL C MECTAMHU PACIIOJNIOKEHUS MAJIBIX 30H, B KOTOPBIX MPOU3BOAWINCH U3MEPEHUS
napametpoB curHana cranuuu HI[TB, packpanieHHble nBeTaMu B COOTBETCTBUM C II. 3.1.4.
COBOKYITHOCTh 30H HOKPBITHS OTAEIBHBIX CTAHIMI OIMpPENENIUT 30HYy MOKpbITHS Bcell OUC

u1st pukcupoBaHHOTO NpreMa curHanoB DVB-T2 (pucyHok 7).

N3mepeHHble 30HbI
NOKPbITUA OTAENbHbIX
ctaHumn HUTB

30Ha NoKpbITUA
Bcen OYC cTtaHuun
HUTB

Pucynok 7 — Ilpumep npencraBieHuss Ha KapTe MECTHOCTH PE3YJIbTATOB U3MEPEHUMN
306l TOKphITUa OUC mepenmaromux cranmui  crangapra DVB-T2  nmns

(UKCHUPOBAHHOTO TIPUEMA.

3.2 OnpenesieHne NMPUHANIEKHOCTH 3aJaHHBIX 00JiacTeil 30HEe 00CTYyKMBAHMS
OUYC nepenaromux cranumii HITB cranpapra DVB-T2 pas ¢puxcupoBanHoOro
npuemMa

3.2.1 IlnanupoBaHue NpoBeIeHUs U3MePEeHUil

3.2.1.1 BHyTpu 30HBI TOKpBITHS, ONpEIEIECHHON corjacHo M. 3.1, BbIOMpArOT
00J1acTH, B KOTOPBIX HEOOXOJUMO TMPOBECTH JIOMOJHUTEIHHBIE W3MEPEHHs, C IICJIBIO
ONPE/ICJICHUS] MPUHAJICKHOCTH JaHHBIX oOjactei 30He oOcmyxkuBanus OUC craHumii

HIITB crangapra DVB-T2. Otumu obnactsMu MOTYT OBITh TEPPUTOPUHU, KOTOPBIE IO
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pe3ysibTaTaM pacyeTa HE OTHOCSATCS K 30HE YBEPEHHOIO IIPHEMA WM B KOTOPBIX IO
pe3ysibTaTaM IpPOBEIEHHBIX U3MEPEHUN BbISIBICH HECTAOMJIBHBINM MpUeM curHana. Taxxe
B KaUECTBE TaKUX 00JacTeil MOTYT OBITh OMPE/ICIICHBI:

— HAaCEJIEHHBIE IIYHKTHI C 33JaHHOM YMCIIEHHOCThIO HACEIICHMUS;

— TEpPPUTOPUH, TTI€ €CTh COOOILEHUS O TOMEXaX;

— 30HBI (MecTa MpHeMa), B KOTOPBIX HEOOXOAMMO IMPOBECTH IMPOBEPKY PACUETHBIX
3HAUYEHHUI HANPsHKEHHOCTH 3JICKTPOMArHUTHOTO TIOJIS M KauecTBa npuema curHaina DVB-T2.

Ecnu 30na nokpbitust OYC OTHOCUTENIBHO HEBENIMKA, TO MOXXKHO HMCCJIEN0BATh BCIO
30HY MOKPBITHSI.

3.2.1.2 Ha xapTy MECTHOCTH BBIOpaHHBIX OOJacTeli HaHOCHTCA CETKa C IIaromMm S
paBHbIM 500 M, B siueiikax KOTOPOW pacIOJIOKEHbI TECTOBBIE IUIOIMIAAKU. TecToBas ceTka
JIOJKHA LIEJTMKOM MOKPBIBATh UCCIEyeMYIO0 TEPPUTOPHIO.

3.2.1.3 IlpumepHO B IEHTPE KAXKIOM TECTOBOM IUIONIAJIKK, BBIOMPAIOT MeECTa
npoBeJeHUs u3MepeHuil. J[aHHble MecTa 0003HAYaIOTCsS KaK IUIAHOBBIE M 3aHOCSTCS B
pacmmcanue mpoBefeHUs u3Mepenuid. [lomokeHne MecT yTOUHSIOT mo (oTorpadusm c

NC3 wim mo JaHHBIM HUX TIPEABAPUTEILHOIO0 OCMOTPA Ha MECTHOCTH (PUCYHOK 8).
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Pucynok 8 — Ilpumep pasmenieHuss CETKH M IUIAHOBBIX MECT IpUEMa BHYTPH

HCCJIENYEMOM 30HBI.

3.21.4 Ecnu w3MepeHus TMPOBOIAAT B HACEIEHHOM IyHKTE C MHOTOITaKHOM
3aCTPOMKOM, TO W3MEPUTEIbHAs AHTEHHA JOJDKHA pPacloJlaraTbCsi Ha YPOBHE KpBILI
JTOMUHUPYIOIIMX B OKPECTHOCTH JAHHOTO MecTa npuema 3aaHuil. llpu npoBeneHumn
U3MEPEHU B CEIbCKOM MECTHOCTH WM IMPUTOPOJAE, I'I€ B OCHOBHOM HMEET MECTO
MaJIOdTaXKHasl 3aCTPOMKA, UCIOJb3YIOT MOABHUKHON U3MEPUTEIBbHBIA KOMIUIEKC B PEKHUME
(UKCHPOBAHHOTO MpHUEMa C YCTAaHOBJIECHHOM Ha BbicoTe 10 METPOB NMPUEMHOM aHTEHHOIA.

3.2.1.5 CocraBnsieTcss pacnicaHUe NPOBEACHUS U3MEPEHHIA.

3.2.2 llopsiiok BBITIOJIHEHHUSI, OOpPa0OTKM W MNPeACTABJIEHHS pPe3yJIbTaTOB
U3MepeHu i
3.2.2.1 B COOTBETCTBHMM C paclMCaHWEM IIPOBEACHUS H3MEPEHUH IepeMeNiaroT

MOJBU>KHBIN U3MEPUTENbHBIA KOMILIEKC B INIAHOBOE MECTO IIPUEMA.
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3.2.2.2B kaxaoM MecTe npueMa I MPOBEACHUS W3MEPEHUM HCMIOJIb3YIOT
MOJBW)KHBIA M3MEPUTETBbHBIN KOMIUIEKC YKOMIUIEKTOBAaHHBIM 0OOPY/IOBAaHUEM COTJIACHO
1. 2.2 0. 2.3 1TaHHOW METOJIUKH, B IJIAHOBOE MECTO MPUEMa TECTOBOM TLIOIIAIKH.

3.2.2.3 YTOUYHAIOT MOJIO)KEHHE MECT IPOBEJICHUS H3MEpEeHUi (M0 BO3MOXKHOCTU —
OTCYTCTBUE JIOKAJbHBIX MPENSATCTBUI B HAMPABJICHUU Ha MEPEIATYNK, MUHUMYM MECTHBIX
MEIIAIIIUX NPEIMETOB U T. II.).

3.2.2.4 B ycloBuUsiX CETbCKOW MECTHOCTH WJIU B YCIOBHUSX MaJIOATAXKHOW 3aCTPOUKHU
NPUEMHYI0O aHTEHHY YCTAaHaBJIMBAIOT HA MauTy, OPUEHTUPYIOT MO TOJISIpU3aALUA U
MOAHUMAIOT Ha BbICOTY 10 M.

[Ipy MHOTrO3TaKHOW 3aCTPOMKE B 30HE C HEYCTOWYMBBIM MOPHUEMOM B CiIyyae
HEJIOCTATOYHOTO ypOBHS Tmpuéma curHaia Ha 10 M U3MEpeHUsT MPOBOIAT C
UCIIOJB30BAaHUEM IITaTUBA C KPEIUIEHWEM [ NpUeMHOM aHTeHHbl. [llTtaTus
YCTaHaBJIMBAIOT Ha KPBbIIIE HauOOJee BHICOKOTO JIOMa B OKPECTHOCTAX BHIOPAHHOW MaJIOi
30Hbl. K IITaTUBY KpENUTCS MPUEMHAs aHTEHHA, MOCJIE YEro aHTEHHY OPUEHTUPYIOT MO
MOJISIPU3ALMK U TIOJHUMAIOT Ha BBICOTY HE MEHEE 2 M HaJl YPOBHEM KPBIIIIH.

3.2.25B xaxaoM wMecTe TMpueMa 3alrChIBAIOT TEKYIIME KOOPAWHATHI. 3Has
koopauHaTel craniuii OYC, no KkapTe MECTHOCTH OMPEAEISAIOT a3UMYThl Ha 3TU CTAHLIUH
(pacueTHbIC a3UMYThI IPUXOJA CUTHATIA).

3.2.2.6 [loBopaunBasi aHTEHHYy B TOPHU3OHTAJIbHOW IUIOCKOCTH, OIPEACTSIOT
HaIpaBJIeHUs Mpuxoaa curHaioB oT ctaniuit OUYC, Hamn4une/oTCyTCTBUE MTOMEX.

A3UMYT TMpuUXO0Jla CHUTHANA ONpeAeNsercd ¢ MOMOIIblo Kommaca. s 3toro
U3MEpPSeTCA a3UMYTaJbHBIM yroJj, 0 KOTOPOMY HalpaBj€Ha Hecyllas cTpena (TpaBepca)
npueMHOW aHTeHHBI. VcTuHHBIM (Teorpaduueckuil) a3uMyT TMpPUXOJAa CHUTHANA
omnpenensercs mo gpopmye (2).

Ecnu B miiaHoBOM MecCTe TipreMa BBIOTHSIETCS XOTs ObI OJHO U3 YCIOBHIA:

— 3a(UKCUPOBAH CUTHAJI TOJBKO OT OJHOIO MEpeAaTdyrKa, HO peaibHOe 3HauyeHUe
a3uMyTa IpPUXOoJa MOJE3HOr0 CUTHajla HE COBMA/IaeT C PACYETHBIM 3HAUCHHEM a3uMyTa Ha
TB-cTanuuo (OTKJIOHEHUE MpeBbIiaeT £15°);

— 3a(UKCUPOBAHO, YTO B MECTE MpUEMa MPUCYTCTBYET MOMEXA;
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TO JeJlaeTCs COOTBETCTBYIOIIAS 3aMKCh B KypHAJle U3MEPEHUM U, JIJISl TOJIy4eHUsl OoJiee
JIOCTOBEPHBIX PE3yJIbTAaTOB U3MEPEHUN, HAMEUAIOT JIOMOJHUTEIbHbIE MECTa IpUemMa, TaK
9TOOBI 00Illee YMCIIO MECT IpHUeMa ISl JAHHON TECTOBOH IUIOMIAJKK ObUIO HE MeHee 5.
JlonmonHuTENbHBIE MeCTa TpueMa JOJKHBI OBITh pa3MEIIeHbl KaKk MOXHO Oojee
PaBHOMEPHO Ha TEPPUTOPHH HCCIIETYEMON IIIOMIAIKH.

3.2.2.7 TlocmenoBaTebHO B KaXJIOM MECTE MpHUeMa B COOTBETCTBUU C m. 3.2.2.6
pemalT BOMPOC O HEOOXOAMMOCTU MPOBEJCHUS TOMOJHUTEIbHBIX U3MEPEHUN BHYTPHU
JAHHOM TecTOBOM Iomaaku. OnpenenstoT a3suMyThbl MPUXOAA CUTHAJIOB OT CTaHUUU
OYC, Hannuue/0TCyTCTBHE MTOMEX.

3.2.2.8 [locnenoBarenbHO B KaXJIOM MECTE€ MpUEMa yCTaHABIMBAIOT AHTEHHY IIO
KOKIOMY a3uMyTy (HAuMHas C HaOpaBJICHHWs NPHUXOAa CUTHAJA C MaKCUMaJbHBIM
YPOBHEM), HalJICHHOMY B COOTBETCTBUM € M. 3.2.2.6, U BBINOJHAIOT H3MEPEHUS
MapaMeTPOB MPUHUMAEMOTO CUTHAJIA B COOTBETCTBUM C 1. 3.2.3. Pe3ynbTaThl U3MepeHuit
COXPAHAIOT JUIsl aibHeWIel 00paboTKH.

3.2.2.9 Bemonnsrot aeicteus mo mim. 3.2.2.3 - 3.2.2.8 115 Bcex MeCT nmpuema.

3.2.2.10 Bemonssitor  00pab0OTKy  pe3yibTaToOB  HW3MEpPEHWl  TmapaMeTpoB B

COOTBETCTBUH C 11. 3.2.4.

3.2.3 BpinosiHeHHe U3MEPEHUI TapaMeTPOB NPUHUMAEMOI0 CUIHAJIA

3.2.3.1 Uzmepenus npoBoast 1uist BeiOpanHoro PLP.

3.23.2 B kaxmom wmecte mpuema B TeueHHE 60 CEKyHI B COOTBETCTBUHU C
NPWIOKEHUEM A U JOKyMEHTAIlMeld Ha HCIOJIb3yeMOoe O0OpyIOBaHHE B KaXKIOM 2-X
CEeKYHJIHOM HHTEpBAJIC MPOBOIIT U3MEPEHUE HAMPSHKEHHOCTH AJIEKTPOMATHUTHOTO TOJIS
E,i M OCYIIECTBISIOT 3allMCh OTHOAIOIICH CIIEKTpa CHUTHamAa. 3aTeéM B COOTBETCTBHH C
HpUIIOKEHHEM b BBIYHCIIIETCS HOPMHUpPOBAaHHAS HampsbKeHHOCTH moiast E°P" ;. Tlo 30-Tm
HOJyYEHHBIM 3HaYeHusM E,; u E'P i onpenensior MequanHoe 3HaueHHe U3MEPEHHOM U
HOPMHMPOBAHHOM HANPSKEHHOCTH DJIEKTPOMArHUTHOrO HOJS E,, v E™°P, ;. U3Mepenus
MPOBOJSAT MO KAXIOMY a3UMYTy, HAJIEHHOMY B COOTBETCTBHUHM C II. 3.2.2.6, U MOIY4YalOT

IDrOopM

ID
JUTA KaXJI0ro nepenaryuka ¢ Homepom ID 3Hauenus £, 1 £ wni B TAHHOM MECTE

npuema.
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3.2.3.3 B xaxmom mecte mpruemMa Mo OKOHYaHWHM W3MEPEHUN HANpsHKEHHOCTH TOJNS B
Teuernne 60 CeKkyHI ompeneisorT 3Hadenne mapamerpa LBER™,.. 3mepenne mapamerpa
LBER™®, i MIPOM3BOJIAT B COOTBETCTBUH C IOKYMEHTAITEH Ha UCIIOJIb3yeMOe 000PYI0BaHHE.

IIpy HEBO3MOXKHOCTH MpPOBEICHHS M3MEpeHHii B MecTe mprema mapamerpa LBER'™, i,

OIepaTop 1aeT CYOBEKTHBHYIO OIICHKY KadecTBa W300paxkeHus mpuHHMaemoro DVB-T2
CHTHaJIa Ha HE MEHEE TPEX TECTOBBIX OBITOBBIX NMPUEMHHKAX, YOBICTBOPSIONINX TPEOOBAHUIM
n. 2. Jis 9Toro BRIXOA C MPHEMHON aHTEHHBI TOCIESIOBATEIBHO TOAKIIOYAIOT K KaXIOMY
TECTOBOMY MPHEMHUKY U JIAJIee TAIOT OIEHKY KauyecTBa N300PaKESHUS TSl KaKIOTO MMPHEMHHUKA

I10 OKOHYAaHHH ITPOCMOTPA OTPBIBKA JINTCIBHOCTBIO HC MCHCC 60 CCKYHI.

3.2.4 O0padoTKa pe3yJibTATOB H3MEPEHU

3.2.4.1 JInsa BeiOpanHoro PLP omnpenenstoT B KaXXJI0M MECTe MpUeMa BO3MOXKHOCTh
npreMa CUTHAJIA MPU OPUEHTHPOBAHWU AHTCHHBI MO HAWJACHHBIM B COOTBETCTBHH C TI.
3.2.2.6 a3umyTam:

a) SKCIIEPHMEHTATBHO MONYYCHHbIC MeIHAHHbIC 3HauCHHS E """\ i CPABHUBACTCS C
MUHUMAJIbLHON MEIMaHHOW HAMPSHKEHHOCTHIO MOJis Eneg(X%) (mpunoxenue B);

6) SKCIepUMEHTAIBHO HonydeHHble 3Hadenns LBER'D,,; cpaBHHBAIOT ¢ MOPOrOBBIM
3HaueHHEM paBHBIM 107 WM MPOBOMIT CYOBEKTHBHYIO OLCHKY KAauecTBA IPHHUMAEMOTO
TB-curnana.

3.242FEciu B Mecre TmpuemMa XOTS 1O OJHOMY a3UMYTy, HaWJICHHOMY B
COOTBETCTBHH C M. 3.2.2.6, BBINOJIHIIOTCS BCE CIAEAYIONIUE YCIOBUS:

- EIDHopMMHi > EmEd(X%)1

— LBER",,i <107,

— BO BpeMs m3Mepenuii mapamerpa LBER'™®,,i He 6bu1o c60si B IpHEMe CHTHANA, B
pesynbrare KoToporo Obl mporecc n3mepennst LBER nauancs 3anoBo, TO cumTaror, 4To

JTAHHOE MECTO MpHeMa MPUHAIJICKUT 30HE 00CTyKUBaHHUS;

— mpu CyOBEKTHUBHOHM OIlEHKE KadecTBa NMpuHHMaemMoro TB-curnama Ha 3KpaHe
TeJeBU30pa 3a BCE€ BpeMsi HAOMIOMEHWN HH IS OJTHOTO TMPUEMHHKA HE JOJHKHO OBITh
3aUKCUPOBAHO HaIMuYKEe apTe(aKTOB MPH MOKa3e, B MHOM Clydyae CUHUTAIOT, YTO MECTO

MprueMa HS IIPUHAAJICIKHUT 30HC O6CJ'Iy>KI/IBaHI/I$I.
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Ecnn HCCIICAYEMOC MECTO IIpUE€Ma NPUHAJICI)KUT 30HC O6CJIy}KI/IBaHI/ISI (BBIHOJ'IHSIIOTCSI BCC

BbIIIC IICPCUHHCICHHBIC YCJIOBI/IH), TO €ro IHOMEYAarOT Ha KapT€ MCCTHOCTH 3CJICHBIM

I[BETOM, B IPOTUBHOM CITy4ae — KPaCHBIM I[BETOM (PUCYHOK 9).

S oy "
— Lo L

._\x

— .l}\_"x
! \\ AR
TecTOBbIE
nnowaakm

P A
]

Uccnepyemas
TeppuTopus
(3pechb - rpaHuua
HaceneHHOro NyHKTa)

W
1

L _':/ ] | .
a\}w ﬁ i !.-|

| MecTta npoBegeHUA U3MepeHumn |

Pucynok 9 — [Ipumep npenactaBieHus pe3yabTaTOB HU3MEPECHUH.

3.2.4.3 Ecnu npu U3MEPEHUSIX B IUJIAHOBOM MECTE MpueMa 3a(UKCUPOBAH CHUTHAJ
TOJIBKO OT OJIHOTO MEepPeIaTuiKa 1 BBITIOTHASTCS XOTS ObI OJTHO M3 YCIIOBHUH:

— OCHOBHOU KaHaJ npueMa onpeaenusics Kak kaHai Penes (npunoxenue b);

— BBITNIOJIHSIETCS HEPABEHCTBO

EHOpMMHi < Emed(X%) + 15 nb, (5)

TO, JUIS TIONy4eHHs] 0oJiee JIOCTOBEPHBIX PE3YJIbTaTOB W3MEPCHUIM, HAMEYaroT
JIOTIOJITHUTENILHBIE MECTa MpUeMa, TaK 4YTOObI OO0Ilee YHUCIO0 MECT ImpueMa Jjis JaHHOMN
TECTOBOM TUIOMIAIKK OBLIIO HEe MeHee 5. JIoMmoJHUTeIbHBIC MeCcTa MprueMa JOJDKHBI ObITh
pa3MelIeHbl Kak MOHO 00Jiee paBHOMEPHO Ha TEPPUTOPUHU UCCIICTyEMOH TIIOMIAIKH.

3.2.4.4 Kaxayr TECTOBYIO IJIONIAJKy MOMEUAOT IIBETOM, KOTOPBIM COOTBETCTBYET

[BETY OOJIBIIMHCTBA MECT IPYeMa BHYTPH JIaHHOM T€CTOBOM IJIOLIA/IKH.
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3.2.4.5 Ilpn HEOOXOAMMOCTH BBIUUCIISIETCS MPOLIEHT OXBaTa MCCIEAyeMOi o0yacTw,
rie obecrieunBaeTcs TpeOyemMoe KayeCcTBO IpHeMa:
e 3a 100% npuHumMaercss oOIee YUCIO TECTOBBIX IUIOMIAJOK Ha
UCCIIeTyeMOI TEPPUTOPUH;
® [IPOLICHT OXBaTa HacelieHus P,% B 3aJaHHBIX TpaHULax (HampuMmep,
HACEJICHHOTO MyHKTA WX €r0 YaCTH) PaCCYUTHIBACTCS 0 popmyIie
P,% = (m*/m) - 100%, (6)
riae M* — KOJWYECTBO TECTOBBIX ILIOMIAJOK HA 3aJaHHOW TEPPUTOPHUH, TAC MapameTpbl
CUTHAJIa COOTBETCTBYIOT YKa3aHHBIM BBIIIE KPUTECPHUSIM;
M — o011Iee YMCIIO TECTOBBIX TIIOMIA0K HA 3aIaHHON TEPPUTOPHUH.

Jlns npumepa Ha pucyHke 9 P,% =(21/24)-100 = 87,5%.

3.2.5 llpeacraBiaeHue pe3yJbTATOB H3MePEHUH

3.25.11lo pe3ynbraram wusMepenus mnapamerpoB cranuuu HI[TB cocrasmstor
MPOTOKOJIBI U3MEPEHUI 110 YCTAaHOBIEHHOUN (popMme (ripuinoxenue J1).

3.2.5.2 Pe3ynbpTaThl U3MEPEHUN MO ONPEEICHUIO PEATbHOTO OXBaTa 3aJaHHbBIX 30H
BHYTPH 30HBI TOKPBITHS TPEACTABISAIOT B BHUAC IUIAHA MECTHOCTH TEPPUTOPHUH, C

MECTaMH, TJI€ TPOBOIUIIMCH U3MEPEHUS (aHAIIOTUYHO PUCYHKY 9).

3.3 IlpencraBienue pe3yJabTAaTOB oONpeaeJeHuss 30HbI o0cay:xuBanus OUYC
nepeaaromux cranuuii HITB nus ¢gukcupoBaHHoOro npuema

3ona obcmyxuBanus OUYC mnepenmatomumx cranmuii HIITB cramgapra DVB-T2
OIIpENeNIIeTCS KaK CyMMapHas 30HA, IMOJY4YCHHAas HAHECEHHWEM Ha KapTy MECTHOCTH
I'PaHUI] 30HBI IOKPBITUS B PE3YJIbTATe BBIMIOJHCHUS ACHCTBHIA B COOTBETCTBUU C 1. 3.1 U
pe3yJIbTaTOB OOCJIEIOBAaHUN TEPPUTOPHUN, B KOTOPBIX IPOBOAMINCH H3MEPCHHS B

COOTBETCTBUH C 1II. 3.2.
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[Tpunoxenune A

METO]1 U3BMEPEHUI HATIPSI)KEHHOCTU DJIEKTPOMATHUTHOTO TTOJISA
CUT'HAJIA DVB-T2
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A.1 M3MepeHus HaNpsHKEHHOCTH 3JIEKTpOMarHuTHOro mosist curHaiga DVB-T2 ans
(DMKCUPOBAHHOIO TMpHEMa JIOJDKHBI MPOBOJUTHCS HAa COOTBETCTBYIOIIEH H3MEPUTEIHHOM
YCTaHOBKE (CM. 1I. 2.).

A.2 W3meputenbHas aHTEHHaA JOJDKHA PacCIonararbCsi B JTaJbHEW 30HE M3IIy4YECHUS

antenHsl crannuu HIITB wa paccrosauu R, onpenensemom no popmyie:

R> E (A.1)
1
rae: D — nuHeiHbIN pa3Mep anepTypbl aHTEHHBI CTaHIIMHU IIU(PPOBOTO BEIIAHUS B IJIOCKOCTH
MOJIIPU3AIIUN U3ITYICHUS, & A - JJIMHA BOJIHBI U3ITy4EHUSI.

A.3 B cOOTBETCTBUU C PYKOBOJCTBOM IO 3KCILUIyaTalluu Ha U3MEPUTEIbHBIN MPUOOp
yCTaHABJIMBAIOT CIIEAYIOIINE MapaMeTPhI:

- eHTpaiabHyto Yactoty, F. (FREQ) — paBHYI0 HOMHHAIBLHOW IICHTPAIBHON YacTOTe

TB-kanana;

- nosnoca 063opa (SPAN) — ot 8 no 10 MI1;

- nojioca npomnyckanus (RBW) — B mpenenax ot 30 mo 100 kI

- Tun uabTpa nmosockl npomnyckanus (RBW) — nopmanensiii (Normal);

- nonoca Buneo puibtpa (VBW=3 RBW) — B ipenenax ot 100 mno 300 I ;

- Iepro pa3BepTKu (Sweep time): mist pukcupoBaHHOrO Mpuema: — 2 ¢;

- IeTeKTOp — cpeaHekBaapaTuyeckuii (RMS);

- pexxum otoopaxenus (TRACE) — “Ouncturs/3anucars” (Clear/Write);

- e/IMHUIIA 0TOOpaxkeHus pesynbrata usmeperus (Unit) — ab (otH. 1 MxB).

A.4 BoiOuparoT pexuMm wu3MepeHus MoiHocTH B kanane (Power channel) u
yCTaHABJIMBAIOT MMpUHY nojiockl kanaia (Channel bandwidth) pasayro (mns TB-kanana ¢
HOMMHAJILHOM TOJIOCOH YacToT 8 MI'):

o 7,77 MI't s pexxumoB 16K, 32K ¢ pactmpenHbIM criektpoM (extended);
e 7,71 MIu mis pexuMoB Juis pexuma 8K ¢ pacHIMpeHHBIM CHEKTPOM
(extended);
e 7,61 MI'u— st OCTAJIBHBIX PEKUMOB.
A.5 B cooTBeTCTBUM C PYKOBOJCTBOM IO JKCIUTyaTallid BBIMOJHSIOT MPOLETYPY

u3MepeHui Harpspbkenus curdana U,,, B 1b (otH. 1 MkB).
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A.6 DIEKTPUYECKYIO COCTaBIIIONIYIO0 E, HaNpPsDKEHHOCTH JJCKTPOMArHUTHOTO ITOJIS
paccUYMTHIBAIOT 1O (hopmyie:
Ey=Up + K, (A.2)
rie:
E, - onexkTpuyeckasi COCTaBsIONas HAMPSOKCHHOCTH DJIEKTPOMArHUTHOTO ToJisA, ab
(otH.1 MKB/Mm);
U, - ©3MepeHHOe 3HaueHre HanpspkeHus, b (oTH. 1 MxB);

K - ko3¢ dunmeHT KaamOpoBKH U3MEPUTEIFHON aHTEHHBI COBMECTHO CO IITATHBIM

kabeneMm Ha yacToTe u3iaydeHus, 1b (oTH. 1/m).
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[Tpunoxenue b

METO/I OIIPEJIEJIEHVSI HOPMUPOBAHHOM DJIEKTPUYECKON
COCTABIJIAIONIEN HATIPSI>)KEHHOCTU SJIEKTPOMATHUTHOTI'O ITOJISA
CHUI'HAJIOB CTAHLIMU HIITB

N TUITA KAHAJIA TIPUEMA
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b.1 Onpenesienne HOPMHPOBAHHOM JJIEKTPHYECKOl cocraBiasiomein E"P";
HANPSIZKEHHOCTH 3JIeKTPOMATHATHOIO TOJIsS

HopMHPOBaHHYIO ~ 3JEKTPHUYECKYIO  COCTaBJLIONIyI0  E 7',  HaIpsHKEHHOCTH
SJIEKTPOMArHUTHOTO TOJs curHainoB craniuu HIITB B Mecre mnpuema OIpPEAENsIoT
cieayromnmm oopazom [4]:

e B MeCTe IpreMa IapalIeIbHO ¢ M3MEPEHUEM HaMpsuKeHus curnana U, Ha BXoze
M3MEPUTEIBHOTO TIPHEMHHKA JIENIAIOT 3aIMCh OTHOAOIIEH CIIEKTpa CUTHAIA,

® BBIYMCIIOT CTAHAAPTHOE OTKIOHEHHE OTHOAOIIEN CIIEKTpPa (Osp) CUTHATIA HA

uHTepBaie yactot oT F.— 3,8 MI'ty no F.+ 3,8 MI'1 o dhopmyie:

= (Pl_:u)2+(P2 r:fl:])-z—i_"'(l:)n_/u)z | (B.1)

rae:
N — KOJIMYECTBO OTCYETOB HA MHTEpBaJie yacTtoT oT F.— 3,8 MI'1 no F.+ 3,8 MI'nt (F,
— HeHTpasibHast yactota TB-kaHana),
P; ... P, —3Ha4YeHUs OTCUETOB B crieKTpe curdaia, B (1b(MkB) wiu nbm),
_B+B+P,+..P,
- n

H — cpenHee apuMeTUYECKOe 3HAUCHUE;

e B cooTBeTCcTBUH C [Ipunoxxennem A (1. A.6) pacCUMTHIBAIOT IEKTPUUECKYIO
COCTaBJIAIONIYIO E,; HANIPSKEHHOCTU JIEKTPOMArHUTHOTO MOJIS;

e OrmpeenstoT nomnpaBouHbii kKodpdunueHt C,; no Gopmyiie:

L
C_ = I\lRaerigh NGauss
°- 2

rae: C/Ngrayieigh @ C/Ngauss — 3Hauenus C/N, mpusenennsie B Tabmmmax b.2-b.7,

(osp—3), (b.2)

COOTBETCTBEHHO IS KaHaja npuema ['aycca u Panes;

® BBHIYHMCISIFOT HOPMHUPOBAHHYIO 3JIEKTPHYECKYIO COCTaBIISIONIyI0 E 7™,
HANPSHKEHHOCTH AJIEKTPOMArHUTHOTO TIOJISI CHTHAJIOB paauonepenarunka cranuuu HI{TB
o opmyiie:

EHopMI/I = EI/I - CG' (B3)
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Bb.2 Onpenesienne TUNA KaHAJIa IpUeMa
Tun kaHana mnpueMa B 3aBUCHMOCTH OT IIOJIyYEHHOTO 3HAY€HMs IIapaMeTpa OCgp

OTIPEIENISIOT B COOTBETCTBUU C Tabmuiiei b.1.

Ta6mumna b.1 — Tun xanana npuema.

HaunmenoBanue Tuna
3nayenue o, Bup cnextpa
KaHaJIa npueMa
 — )
or 0 no 1 n1b
kaHan ['aycca 0 2 A \
BKJIFOUUTEIILHO
i~ .y
r__,. — = '-'-"‘--—-\._n_ﬁl
kaHaun Paiica or 1 no 3 nb ‘
-
.ﬂ.\ W {/nu.l-\
b a
caran Panes OJIBIIIE WIIA PABHO . / f\'ﬁ M V\
3 nb [ ‘
- N
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b.3 Tpedyemsbie cucremoii DVB-T2 orHomenust napamerpa C/N

B Tabmunax b.2 - b.7 nmansl mMuHumanbHble 3HaueHus mapamerpa C/N (ab),
TpeGyemsle cucteMoit DVB-T2 (3HaueHus npu KoTopbix gocturatores LBER = 107 mocie

nexonepa LDPC) [8].

Tabmua B.2 — HWrorosele 3Hauenms C/N  mis kamama Taycca s Onmoka LDPC
mHor 64 800 our

Htoroseie 3nauenus C/N

Koxosas i pa3nnunbix 3HadeHuit PP (Pilot Pattern), nb
Monyssus

CKOpOCTh | ppq PP3, PP5, Pp7 PP]

PP2 PP4 PP6

QPSK 1/2 3,5 3,1 2,6 2,4 2,5
QPSK 3/5 4,7 4,3 3,8 3,6 3,7
QPSK 2/3 5,6 5,2 4,7 4,5 4,6
QPSK 3/4 6,6 6,2 57 55 5,6
QPSK 4/5 7,2 6,8 6,3 6,1 6,2
QPSK 5/6 7,7 7,3 6,8 6,6 6,7
16-QAM 1/2 8,7 8,3 7,8 7,6 7,7
16-QAM 3/5 10,1 9,7 9,2 9 9,1
16-QAM 2/3 11,4 11 10,5 10,3 10,4
16-QAM 3/4 12,5 12,1 11,6 11,4 11,5
16-QAM 4/5 13,3 12,9 12,4 12,2 12,3
16-QAM 5/6 13,8 13,4 12,9 12,7 12,8
64-QAM 1/2 13 12,6 12,1 11,9 12
64-QAM 3/5 14,8 14,4 13,9 13,7 13,8
64-QAM 2/3 16,2 15,8 15,3 15,1 15,2
64-QAM 3/4 17,7 17,3 16,8 16,6 16,7
64-QAM 4/5 18,8 18,3 17,8 17,6 17,7
64-QAM 5/6 19,4 19 18,4 18,2 18,3
256-QAM 1/2 17 16,6 16,1 15,9 16
256-QAM 3/5 19,4 19 18,4 18,2 18,3
256-QAM 2/3 20,9 20,4 19,9 19,7 19,8
256-QAM 3/4 23 22,5 22 21,7 21,9
256-QAM 4/5 24,4 23,9 23,4 23,2 23,3
256-QAM 5/6 25,3 24,7 24,2 23,9 24,1
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Tabmma bB.3

— MUWroroseie 3Hadenms C/N g kxanama Iaycca s Onoka LDPC

mmHoi 16 200 out

Hroroseie 3HaucHus C/N
i pa3anunbix 3Hadenuii PP (Pilot Pattern), nb

Konosas
Moaynsuus

CKOpOCTE | ppy, PP3, PPS, PP7 PP8

PP2 PP4 PP6

QPSK 1/2 3,2 2,8 2,3 2,1 2,2
QPSK 3/5 o) 4,6 4,1 3,9 4
QPSK 2/3 9,9 5,5 5 4,8 4,9
QPSK 3/4 6,8 6,4 5,9 5,7 5,8
QPSK 4/5 7,4 7 6,5 6,3 6,4
QPSK 5/6 8 7,6 7,1 6,9 7
16-QAM 1/2 8 7,6 7,1 6,9 7
16-QAM 3/5 10,4 10 9,5 9,3 9,4
16-QAM 2/3 11,6 11,2 10,7 10,5 10,6
16-QAM 3/4 12,8 12,4 11,9 11,7 11,8
16-QAM 4/5 13,6 13,2 12,7 12,5 12,6
16-QAM 5/6 14,2 13,8 13,3 13,1 13,2
64-QAM 1/2 11,7 11,3 10,8 10,6 10,7
64-QAM 3/5 14,8 14,4 13,9 13,7 13,8
64-QAM 2/3 16,4 16 15,5 15,3 15,4
64-QAM 3/4 18,1 17,7 17,2 17 17,1
64-QAM 4/5 19,1 18,7 18,1 17,9 18
64-QAM 5/6 19,8 19,4 18,9 18,7 18,8
256-QAM 1/2 15,2 14,7 14,2 14 14,1
256-QAM 3/5 19,6 19,2 18,7 18,4 18,5
256-QAM 2/3 20,9 20,4 19,9 19,7 19,8
256-QAM 3/4 23,3 22,8 22,3 22,1 22,2
256-QAM 4/5 24,7 24,3 23,7 23,5 23,6
256-QAM 5/6 25,7 25,3 24,6 24,4 24,5
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Tabmna b4 — UWroroele 3Hauenus C/N s kamama Paiica g Omoka LDPC
nHoM 64 800 out
Hrtorossle 3uauenust C/N
Koxosas i pa3anunbix 3Hadenuii PP (Pilot Pattern), nb
Moaynsuus
CKOPOCTh | ppq, PP3, PP5, Pp7 PP]
PP2 PP4 PP6

QPSK 1/2 3,7 3,3 2,8 2,6 2,7
QPSK 3/5 4,9 4,5 4 3,8 3,9
QPSK 2/3 59 55 5 4,8 4,9
QPSK 3/4 6,9 6,5 6 5,8 59
QPSK 4/5 7,5 7,1 6,6 6,4 6,5
QPSK 5/6 8,1 7,7 7,2 7 7,1
16-QAM 1/2 8,9 8,5 8 7,8 7,9
16-QAM 3/5 10,3 9,9 9,4 9,2 9,3
16-QAM 2/3 11,6 11,2 10,7 10,5 10,6
16-QAM 3/4 12,9 12,5 12 11,8 11,9
16-QAM 4/5 13,7 13,3 12,8 12,6 12,7
16-QAM 5/6 14,2 13,8 13,3 13,1 13,2
64-QAM 1/2 13,3 12,9 12,4 12,2 12,3
64-QAM 3/5 15,2 14,7 14,2 14 14,1
64-QAM 2/3 16,5 16,1 15,6 15,4 15,5
64-QAM 3/4 18 17,6 17,1 16,9 17
64-QAM 4/5 19,3 18,9 18,3 18,1 18,2
64-QAM 5/6 19,8 19,4 18,9 18,7 18,8
256-QAM 1/2 17,4 17 16,5 16,3 16,4
256-QAM 3/5 19,6 19,2 18,7 18,4 18,5
256-QAM 2/3 21,2 20,8 20,2 20 20,1
256-QAM 3/4 23,3 22,8 22,3 22,1 22,2
256-QAM 4/5 24,8 24,4 23,8 23,6 23,7
256-QAM 5/6 25,7 25,3 24,6 24,4 24,5
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Tabmma bB.5

— MHroroBele 3Ha4YCHUSA

mmHoi 16 200 out

Hroroseie 3HaucHus C/N
i pa3anunbix 3Hadenuii PP (Pilot Pattern), nb

Konosas
Moaynsuus

CKOpOCTE | ppy, PP3, PPS, PP7 PP8

PP2 PP4 PP6

QPSK 1/2 3,4 3 2,5 2,3 2,4
QPSK 3/5 5,2 4,8 4,3 4,1 4,2
QPSK 2/3 6,2 5,8 5,3 5,1 5,2
QPSK 3/4 7,1 6,7 6,2 6 6,1
QPSK 4/5 7,7 7,3 6,8 6,6 6,7
QPSK 5/6 8,4 8 7,5 7,3 7,4
16-QAM 1/2 8,2 7,8 7,3 7,1 7,2
16-QAM 3/5 10,6 10,2 9,7 9,5 9,6
16-QAM 2/3 11,8 11,4 10,9 10,7 10,8
16-QAM 3/4 13,2 12,8 12,3 12,1 12,2
16-QAM 4/5 14 13,6 13,1 12,9 13
16-QAM 5/6 14,6 14,2 13,7 13,5 13,6
64-QAM 1/2 12 11,6 11,1 10,9 11
64-QAM 3/5 15,2 14,7 14,2 14 14,1
64-QAM 2/3 16,7 16,3 15,8 15,6 15,7
64-QAM 3/4 18,4 18 17,5 17,3 17,4
64-QAM 4/5 19,6 19,2 18,7 18,4 18,5
64-QAM 5/6 20,2 19,8 19,3 19,1 19,2
256-QAM 1/2 15,6 15,2 14,6 14,4 14,5
256-QAM 3/5 19,8 19,4 18,9 18,7 18,8
256-QAM 2/3 21,2 20,8 20,2 20 20,1
256-QAM 3/4 23,6 23,2 22,6 22,4 22,5
256-QAM 4/5 25,3 24,7 24,2 23,9 24,1
256-QAM 5/6 26,1 25,7 25 24,8 24,9

CIN mma xamama Paiica g Omoka LDPC
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Tabmmna bB.6 — UWroroBele 3Hauenuss C/N mia xa"ana Pones s Omoka LDPC
nHoM 64 800 out
Hrtorossle 3uauenust C/N
Koxosas i pa3anunbix 3Hadenuii PP (Pilot Pattern), nb
Moaynsuus
CKOPOCTh | ppq, PP3, PP5, Pp7 PP]
PP2 PP4 PP6

QPSK 1/2 45 4,1 3,6 3,4 3,5
QPSK 3/5 6 5,6 51 4,9 5
QPSK 2/3 7,4 7 6,5 6,3 6,4
QPSK 3/4 8,7 8,3 7,8 7,6 7,7
QPSK 4/5 9,6 9,2 8,7 8,5 8,6
QPSK 5/6 10,4 10 9,5 9,3 9,4
16-QAM 1/2 10,2 9,8 9,3 9,1 9,2
16-QAM 3/5 11,8 11,4 10,9 10,7 10,8
16-QAM 2/3 13,3 12,9 12,4 12,2 12,3
16-QAM 3/4 14,9 14,5 14 13,8 13,9
16-QAM 4/5 16,2 15,8 15,3 15,1 15,2
16-QAM 5/6 17 16,6 16,1 15,9 16
64-QAM 1/2 15,1 14,6 14,1 13,9 14
64-QAM 3/5 16,9 16,5 16 15,8 15,9
64-QAM 2/3 18,3 17,9 17,4 17,2 17,3
64-QAM 3/4 20,4 20 19,5 19,3 19,4
64-QAM 4/5 22,1 21,6 21,1 20,9 21
64-QAM 5/6 23,1 22,6 22,1 21,9 22
256-QAM 1/2 19,5 19,1 18,5 18,3 18,4
256-QAM 3/5 21,7 21,3 20,8 20,5 20,6
256-QAM 2/3 23,4 23 22,4 22,2 22,3
256-QAM 3/4 25,9 25,5 24,8 24,6 24,7
256-QAM 4/5 28,1 27,4 26,9 26,7 26,8
256-QAM 5/6 29,6 29,2 28,3 28,1 28,2
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Tabmma B.7

— MHroroBeie 3Ha4YCHUSA

mmHoi 16 200 out

Hroroseie 3HaucHus C/N
i pa3anunbix 3Hadenuii PP (Pilot Pattern), nb

Konosas
Moaynsuus

CKOpOCTE | ppy, PP3, PPS, PP7 PP8

PP2 PP4 PP6

QPSK 1/2 4,2 3,8 3,3 3,1 3,2
QPSK 3/5 6,3 5,9 5,4 5,2 5,3
QPSK 2/3 7,7 7,3 6,8 6,6 6,7
QPSK 3/4 8,9 8,5 8 7,8 7,9
QPSK 4/5 9,8 9,4 8,9 8,7 8,8
QPSK 5/6 10,7 10,3 9,8 9,6 9,7
16-QAM 1/2 9,5 9,1 8,6 8,4 8,5
16-QAM 3/5 12,1 11,7 11,2 11 11,1
16-QAM 2/3 13,5 13,1 12,6 12,4 12,5
16-QAM 3/4 15,3 14,8 14,3 14,1 14,2
16-QAM 4/5 16,5 16,1 15,6 15,4 15,5
16-QAM 5/6 17,4 17 16,5 16,3 16,4
64-QAM 1/2 13,7 13,3 12,8 12,6 12,7
64-QAM 3/5 16,9 16,5 16 15,8 15,9
64-QAM 2/3 18,5 18,1 17,6 17,4 17,5
64-QAM 3/4 20,9 20,4 19,9 19,7 19,8
64-QAM 4/5 22,4 22 21,4 21,2 21,3
64-QAM 5/6 23,5 23,1 22,5 22,3 22,4
256-QAM 1/2 17,6 17,2 16,7 16,5 16,6
256-QAM 3/5 22 21,5 21 20,8 20,9
256-QAM 2/3 23,4 23 22,4 22,2 22,3
256-QAM 3/4 26,2 25,8 25,3 24,9 25
256-QAM 4/5 28,4 28 27,2 27 27,1
256-QAM 5/6 30 29,6 28,7 28,5 28,6

CIN mia xanama Pones mna Omoxka LDPC
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[Tpunoxenune B

TPEBYEMBIE CUCTEMOM DVB-T2
MUWHUMAIJIBHBIE MEJIMAHHBIE 3HAUEHN A
HAITPAKEHHOCTU SJIEKTPOMATI'HUTHOTI'O TTOJIA Epeq
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B.1 MunumajnbHasi MeAMAHHASI HANPSKEHHOCTHL MOJIA, TpedOyemMasi CHCTEMOM

DVB-T2

JIJ1s1 BBIYMCICHUS 3HAaUY€HUM MUHMMAaJIbHON MEIMaHHOM IJIOTHOCTH IMOTOKA MOIITHOCTHU
U MUHUMAJIBHOW MEIAWAHHOM HANPsUKEHHOCTH Ioys Uil TB-kaHama ¢ IOJocoM 4acToT

8 MI'1; MCTIOIB3YIOTCS CleyIonHe GOPMYIIBI:
Pn =F+10 |0g10 (k To B)

Psmin = C/N + Pn
A.= Gp + 10 logyo (1,64 - 2?/47)
@ min = Psmin — Aa + Lt

Emin = @min + 120 + 10 logy, (1207) = @ min + 145,8
@ med = Pmin T Pmmn + Ci
Emed = (PmEd + 120 + 10 Ioglo (1207—[) = (Pmed + 145181

rae.

A, — > peKTHBHBINA pacKPbIB aHTEHHBI (XBMP);
C/N —otnomenue «Hecymas/LLym», Tpedyemoe cuctemoii (nb);
C, — momnpaBouHbIi KO3 duireHT Mectononoxenuu (nb);

Emed —MUHUMAaITbHAS MEITMAaHHAs HAMPSYKEHHOCTH MOJIsl, TUTAHUPYEMOE 3HAUCHHE
(nb(MmxB/m));

Emin — MUHHMMaJIbHAS HaNPSHKEHHOCTH MOJIst B MecTe puema (nb(MxB/m));

Gp — ycuieHHne aHTeHHBI OTHOCUTENFHO MOYBOJIHOBOTO numofis (nb);

L+ — motepu B puaepe (ab);

Pmmn — TIOTIpaBKa Ha UHAYCTPUATBHBIN 1TyM (1b);

®min — MHEHEMaJTbHAs! TUIOTHOCTH TTOTOKA MOIIHOCTH B MecTe mprema (1b(Bt/m?));

(Pmed —MUHUMAaJIbHAS MEMAHHAS TJIOTHOCTH MOTOKA MOIIHOCTH, IJIAHUPYEMOE 3HAUCHHE
(1B(Bt/™));

A — nivHA BOJHBI (M),

n — MOILIHOCTbH IIIyMa Ha Bxojie pueMHuka (n1bBT);
F — mym-dakrop npuemuuka (nb);
K — mocrostaaast boasimana (k = 1,38 x 10_23) Jx/K;

To— abcomotHas Temneparypa (To = 290 K);

46



B — mupuHa myMoBoil mosocs mpueManka (7,77 x 10° T st pesxnmos 16k, 32K ¢
pacumpenHbIM criektpoM (extended); 7,71 x 10° s pexxima 8K ¢ paciumpeHHbIM
criexrpom( extended) u 7,61 x 10° 'y — 7151 BCeX OCTABHBIX PEXKHMOB);

Ps min — MUHUMaJIbHas MOIITHOCTh CHUTHAJIa Ha BXoje npuemMHuka (1bBT).

B.2 ITonnpaBka Ha MHAYCTPHAJIbHBIN LIYM

3HayeHMs MOMPAaBKU Ha MH]TyCTPUANBHBIN IIyM MpUBeAeHbI B Tabuie B.1.

Tabnuna B.1 — 3naueHue nonpaBku Ha BIUSHUE UHIYCTPHAIBHOTO IIyma, B 1b.

Jnanazon Pmmn (1B)
OBY 1 nb
YBY 0 nb

B.3 [TonpaBka Ha BePOATHOCTH 0XBATAa MECTOMOJI0KEHUI

Pacuer mompaBkuM Ha BEPOATHOCTh OxBara MmecTomnojioxkenudd C;, mpenrnonaraer
JorapupMUUECKH HOpMAJIHLHOE paclpeieSieHUe OTCYETOB MPUHUMAEMBIX CUTHAJIOB, 1b:
Ci = u*o,
rie:
U - KO3 PUIMEHT pacnpeesIeHUs; KOTOPbIA PaCCUYUTHIBACTCS CIIEIYIOIIUM 00pa3oM:
1 = Qi(1 —x/100), roe Q; - MHOKHUTEIH, 3HAYCHHSI KOTOPOT'O IPUBECHEI B I1. B.4,
a
X — MPOIIEHT MECTOIOJIOKEHUH, 11 KOTOPBIX TpeOyeTcs 3aluTa.
Koaddumuent pactipeaenenus p pasen 0 mist 50%, 0,52 ns 70%, 1,28 nns
90%, 1,64 nist 95% u 2,33 15 99% MecTOnoI0KEHHUH.
O - CTaHJapPTHOE OTKJIOHEHHE OTCUETOB U3MEPEHUsI, B 1b; /ISl IIMPOKOMOIOCHBIX
CUTHAJIOB CTAaHJAPTHOE OTKJIOHEHUE B MpeJeIaxX KPYMHbIX 30H G OMPEAEIEHO

paBHbIM 5,5 1b [6].

HaunGomnee BOCTpeOOBaHHBIE 3HA4YECHUS MOMPaBOYHOT O koahpurmenTa

MECTOITOJI0KEHU naHbl B Tabauie B.2.
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Ta6nuna B.2 — 3HaueHune nonpaBoYHOro Ko3GPuUIMeHTa MECTONOJIOKEHUMH, 1b.

BeposiTHOCTH OXBaTa mMecT, %

DOUKCHUPOBAHHbIN NPUEM

50 0

70 2,9
90 7,1
95 9,0
99 12,8
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B.4 IIpubiaun3uTenbHbIe 3HAYEeHHS 00PATHOI0 MHTErPAJIBLHOI0 HOPMAJIBHOTO

pacnpenenenus Q;
Tabmuua B.3 — IlpuGnusurensHble 3HAYEHUS] OOPATHOTO HHTETPAIbHOTO HOPMAIbHOTO

pacnpenenenus Q; [6] .

q% | Qi (9/100) | q% | Qi(q/100) | q% | Qi (q/100) |q%| Qi (q/100)
1 2,327 26 0,643 51 -0,025 76 -0,706
2 2,054 27 0,612 52 —0,050 77 -0,739
3 1,881 28 0,582 53 -0,075 78 0,772
4 1,751 29 0,553 54 -0,100 79 -0,806
5 1,645 30 0,524 55 0,125 80 0,841
6 1,555 31 0,495 56 0,151 81 0,878
7 1,476 32 0,467 57 0,176 82 0,915
8 1,405 33 0,439 58 -0,202 83 —0,954
9 1,341 34 0,412 59 0,227 84 —0,994
10 1,282 35 0,385 60 —0,253 85 -1,036
11 1,227 36 0,358 61 0,279 86 -1,080
12 1,175 37 0,331 62 -0,305 87 -1,126
13 1,126 38 0,305 63 —-0,331 88 -1,175
14 1,080 39 0,279 64 —0,358 89 -1,227
15 1,036 40 0,253 65 -0,385 90 -1,282
16 0,994 41 0,227 66 -0,412 91 -1,341
17 0,954 42 0,202 67 0,439 92 -1,405
18 0,915 43 0,176 68 0,467 93 -1,476
19 0,878 44 0,151 69 —0,495 94 -1,555
20 0,841 45 0,125 70 0,524 95 -1,645
21 0,806 46 0,100 71 —0,553 96 -1,751
22 0,772 47 0,075 72 —-0,582 97 -1,881
23 0,739 48 0,050 73 -0,612 98 —-2,054
24 0,706 49 0,025 74 —0,643 99 —2,327
25 0,674 50 0,000 75 -0,674
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B.5 Tabumn4yHble 3HAYEHNSI MUHAMAJIbHON MeIMAHHOW HANIPAXKEHHOCTH MOJIA

Tabmumna B.4 — TaGnuuyHble 3HaYCHHS MUHUMAJIbLHONW MEIMAHHOW HAIPSHKEHHOCTH TMOJIS

i pexxnma 64QAM 4/5 PP4 32k ext Gl = 1/16 (6:10x LDPC mmHoit 64 800 6uT).

Ne TB- Ne TB- IlenTp. yacrora,
I'aycc Paiic Peaeit
JAHana3oHa KaHaJia MI'x
6 178 45,3 45,9 48,6
7 186 45,7 46,3 49,0
8 194 46,1 46,7 49,4
Il 9 202 46,4 47,0 49,7
10 210 46,8 47,4 50,1
11 218 47,1 47,7 50,4
12 226 47,4 48,0 50,7
21 474 50,8 514 54,1
22 482 51,0 51,6 54,3
23 490 51,1 51,7 54,4
24 498 51,3 51,9 54,6
25 506 514 52,0 54,7
26 514 51,5 52,1 54,8
27 522 51,7 52,3 55,0
v 28 530 51,8 52,4 55,1
29 538 51,9 52,5 55,2
30 546 52,1 52,7 55,4
31 554 52,2 52,8 55,5
32 562 52,3 52,9 55,6
33 570 52,4 53,0 55,7
34 578 52,6 53,2 55,9
35 586 52,7 53,3 56,0
36 594 52,8 53,4 56,1
37 602 52,9 53,5 56,2
v 38 610 53,0 53,6 56,3
39 618 53,1 53,7 56,4
40 626 53,3 53,9 56,6
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Ne TB- Ne TB- IenTp. yacrora, . .
I'aycce Paiic Peneit
JAHana3oHa KaHaJia MI'n
41 634 53,4 54,0 56,7
42 642 53,5 54,1 56,8
43 650 53,6 54,2 56,9
44 658 53,7 54,3 57,0
45 666 53,8 54,4 57,1
46 674 53,9 54,5 57,2
47 682 54,0 54,6 57,3
48 690 54,1 54,7 57,4
49 698 54,2 54,8 57,5
50 706 54,3 54,9 57,6
51 714 54,4 55,0 57,7
52 722 54,5 55,1 57,8
53 730 54,6 55,2 57,9
54 738 54,7 55,3 58,0
55 746 54,8 55,4 58,1
56 754 54,9 55,5 58,2
57 762 55,0 55,6 58,3
58 770 55,1 55,7 58,4
59 778 55,1 55,7 58,4
60 786 55,2 55,8 58,5
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[Tpunoxenue I

METO/IUKA OIIPE/JEJIEHUS KPUBOM,
ATITIPOKCUMUPVIOLIEN PE3YJIbTATHI UISMEPEHUN HATIPSI)KEHHOCTU
SJIEKTPOMATHUTHOI'O I10JIS B/1I0JIb BBIBPAHHOI'O HAIIPABJIEHU S
OT UCCJIEAYEMOM ITEPEJAIOIIEN CTAHLINU
(LOG-DISTANCE PATH LOSS MODEL)

52



MOI[CJ'IL, Jexaliasa B OCHOBC HaHHOﬁ MCTOJAMKH, OCHOBAHA Ha IMPCAIIOJIOXKCHNUHU, YTO
Cp€aHCC 3HAUCHUC YPOBHs CHUI'HAla O6paTHO IMpOMOpHUOHAIIBHO PACCTOAHUIO MCIKAY

NepeIaTIMKOM U IPUEMHHUKOM U uMeeT BHT [9]:

P (d1) ~ (1/ dy)", (I.1)

rae N — IoKas3aTeslb CTENEHW, YUCIECHHOE 3HAYEHHE KOTOPOTO 3aBUCHT OT YCIOBUH
pacnpoCTpaHEHUs 3JEKTPOMAarHUTHOMN BOJIHBI BJ10JIb BEBIOPAHHOI'O HAIIPaBJICHUS.

JlaHHO€E MPENIoNoXKEHUE MOATBEPKIAIOT MHOTOUYHUCIEHHBIE TEOPETUYECKHUE BBIBOIBI
U DJKCIepUMeHTanbHble (akThl. /{11 cBOOOJHOrO NPOCTPaHCTBA JAaHHBIM IIOKAa3aTEllb
creneHu N paseH 2. [lpy HanmuuuM NpensTCTBUNA 3HAYEHUE N yBEIUYMBAETCA (HampuUmep,
JUIsI TOPO/A, B 3aBUCUMOCTH OT THIIA 3aCTPOMKHU U psAJa APYTHUX MApaMETPOB 3Ta BEIUYMHA
JeXUT 00bIYHO B mpeenax or 2 go 5 [9]). HMcxoas u3 3TOro, MOXHO CUWUTaTh, 4YTO
OTHOLIEHUE YPOBHEH JBYX CHUTHAJOB (B aOCOJNIOTHBIX BEIWYMHAX) BJIOJIb KAaKOr0-TO

HaIIpaBJICHHUA paBHO OTHOIICHUIO!:

Pa6c(dl) /Pa6c(d2) ~ (d2/ dl)n’ (Fz)

WIA B Ienuoernax:

P(dg) = P(dl) — 10-n-10g10(d2/ dl), (F3)

rae P(d,) u P(d,) — ypoBens curnana (B 1b) Ha paccTOsSSHUH COOTBETCTBEHHO 01 1 .

B kauectBe P(d;) BeIOMpaeTcs mepBoe OT NepeaaTynka H3MEPEHUE YPOBHS CHUTHAIA,
KOTOpO€ 0053aTebHO JOJDKHO OBITh CHAENaHO B TMIpejeliax MpsSMON BUAMMOCTA Ha
HCCIIEyEMYI0 CTaHIMI0O M B 30HE OOJyYEeHHS OCHOBHOTO JICTIECTKA JuarpamMMbl
HaIpaBJICHHOCTH MEepeIaroleil aHTCHHBI.

Hwxe nan KOHKpETHBINM TpUMEp 1715l TOSICHEHUST BCETO BBIIIECKA3aHHOTO.

3apava: /lonmycTuMm, ABUTasch OT MepelaTyrdka BIOJb HEKOTOPOTO HAIpaBICHUS U
MPOBOJII M3MEPEHUs YPOBHSA CHUTHAJIAa, MBI TOJy4YWsd, YyKa3zaHHble B Tabmume I.1,
BENTMYUHBL. TpedyeTcs HalTH MO MOJYYCHHBIM BEIMYMHAM 3HAYCHUE N U ONMPEISIUTh IS

JTaHHOTO ciy4as Buj kpuBoit P(dy).
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Ta6muma I'.1 — IIpumep nmosiydeHHBIX pe3yJbTaTOB U3MEPCHHUIA.

Paccrosinue oT nepegaryuka, Mm HN3mepeHHbIi ypoBeHb CUTHANA, 1bM
100 0 nbm
200 -20 nbm
1000 -35 nbm
3000 -70 nbm

Pemenne: B gannom mnpumepe: P(dy) = 0 nbm u d; = 100 M. Bun dyukuun

ONpeaesIomell CyMMy KBaJpaToOB OIIMOKH J1aeTCs Kak:

J(n) = Z( —P)? (I'.4)

rae P, — u3MepenHoe 3HaUCHNE YPOBHS CUTHAIIA;

>, - 3nauenue ypoBHs curnana, nonydensoe u3 popmyist (I'.3).

Ortcrona Haxoaum J(N):
J(N) = (0 — (0-10-n-log;x(100/ 100)))* + (-20 — (0-10-n-log;0(200/ 100)))? +
(-35 — (0-10-n-10g10(1000/ 100)))? + (-70 — (0-10-n-1og;5(3000/ 100)))?
= (0-0)* + (-20—(0-3n)) * + (-35—(0-10n)) ? + (-70—(0-14.77n)) *
= 6525 — 2887.8 n + 327.153n%

dJ(n)
Munanmym yrkimu J(N) onpeaesiseTcs U3 yCIOBHs an =0,
dJ(n)
an - 654.306 N —2887.8=0 = n=4.4.

Orcroa ciienyer, 4To ypaBHEHHE, ONUCHIBAIOIEe YPOBEHb curHaia (B 1bm) Ha

paccrostauu dy, umeeT Bu (cM. pucyHok I'.1):

P(dz) =0-104.4- 10g10(d2/ 100) =—44- IOglo(dzl 100)
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Pucynox I'.1 — I'padmaeckoe npencrasienue kpuBoit P(dy).
Kpatko dopmyna asist onpenesieHus N BBINISAUT CIEAYIOUM 00pa3oM:

2 [P)- P(di)]xlolg%
n=— L (T'.5)
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[Tpunoxenue /]

®OPMbI ITPOTOKOJIOB
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.1 ®opma mnporokojia omnpeneneHuss 30HbI NOKPbITUA OQUC crannuii HITB

cranaapra DVB-T2 nas puxcupoBaHHOro npuemMa

HHPOTOKOJI Ne oT 20 r.
onpeneneHusi 30HbI NOKPbITUSE QUC cranumii HIITB cranpapra DVB-T2
(puxcupoBaHHBIH NPUEM)

1. OOBeKT u3MepeHHit (maumenoBanune OUC)
2. Bumagenen POC

3. Paspemenne Ha UCTIONB30BAaHUE PAANOYACTOT WM PATUOYACTOTHRIX KAHAIOB

4. Texuunueckue xapakrepuctuku POC

(I{Jm HCCIIeTyEeMOM CTaHIIUU yKa3bIBACTCA:
reorpaduyecKkue KOOPAMHATHI, MOIIHOCTh TepelaTdrka, MoTepu B (uaepe, BhICOTa IOJBECA,
AQHTECHHBI, TUIl U KO3()PUIMEHT ycuJIeHHs epeAatoliell aHTeHHbI, BUJI MOIYJIALIUU, 3aJICPIKKA)

5. CpenctBa U3MEpEeHUI U BCIOMOTraTeIbHOE 000PYI0BaHUE
(1151 KaXKJ10TO U3MEPUTEIBHOTO NMPUOOpPA yKa3bIBAETCs TUIT TPUOOPa, 3aBOACKON (CEpUIHBII)
HOMeEp, I'oJ BBIITYCKa, HOMEP CBUAETENLCTBA O MIOBEPKE U JaTa IOBEPKH)

6. Meroanka U3MepeHUN

/. Pe3ynbTarhl U3MEpPEHUN:

7.1. Pe3ynbTaThl U3BMEpPEHUI MPEACTABICHBI B TAOJIHIIE.
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Ta6nuna - Pesynerarsl u3mepenus 30861 MOKpbITUS OYC ctannuit HI[TB crangapra

DVB-T2.

WY “‘(LOON 9 e1REX0 9LO0HLE0dOq)
BuLadOon [HOE MIUHEBdI O [7J]] 1O QUHEOLIdRJ

-/+ ‘(L9 9/, e1REX0 9LO0HLEO0dd)
EUHBEIDKALNOQ0 QHOE SN ILOOHXOUTeHUd] |

-/+ ‘(109N 9/, e1REX0 9LOOHLE0dYE)
EUHBEIDKALNOQ0 9HOE [[JA] 9LOOHXIrTeHAd] |

(d1d oIouHRdQI9d BIT)
oeeyou udu gorvedarde ounurey

exuhLerodon (d1d o1oHHRdO98 KITY)
eIreHINo godioneden -/+ 90419d0 SMRHIreH "y 3g
EUHOhRHE

W/ENINGTT ‘TN

E\MMEmﬂH ¢ |LIN ITOW WEX T

(MMIIHRLY XMIIOIRIIOW (J]) -/+
‘ewondir oL00W UMHIAOWEN OMHATOE0dII 9LOOHXONEOY

-/+ ‘ewondi 9LOOW & XOWOU dUhUIFRH

1
suhLerodor xeoAred1 g ‘ereHInd eroxudu LAWKEY
eH LANHEY xeoAredr 9 LANMER UI9HLOROR ]
ewoudu pLoIOYf
BLOOW 191BHUIdOOY rrOdU]T

eWondi BLOOW o)\

WA “[7d[] OY 19HOE HOIr'eW BdIHOI 10 QUHEOLJIORJ

I9HOE VOB 3\

oAredI ‘LAWHER ‘BUHAIrdRdIIRH SN\

exuhLeradan qf
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7.2. Kaptra MectHOCTH ¢ HaHeceHHOUW 30HOM nokpbiTUsi OUYC cranumit HIITB cranaapra
DVB-T2 (BeposiTHOCTH OXBaTa: % MecT nmpruemMa) nmpuBeAcHa Ha PUCYHKE.

Pucynok - Kapra MecTHOCTH ¢ HaHECEHHOW 30HOM MOKPHITUS (BEpOSTHOCTH oxBaTa: %
MECT IIpUeMa).

8. IIpunoxxeHus:

9. Usmepenus BBIMOTHUI(H):

noonuce U.0. @amunusn

noonuce H.0. @amunus
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.2 ®dopma npoToKoJa onpeaeaeHus NPUHAIEKHOCTH 3aJaHHBIX 00J1acTeld 30He
oocayxuBanuss OQOUC cranuuii HHHTB crangapra DVB-T2 nas ¢ukcupoBaHHOTO

npuema

IMPOTOKOJI Ne oT 20 r.
onpeaeJeHUus: MPUHANIEKHOCTH 3aJaHHBIX 00JiacTeil 30He 00CTyKUBAHUS
OUC cranuuit HITB crannapra DVB-T2
((puxcupoBaHHBIN IPUEM)
1. OOBeKT u3MepeHuit (manmenoBanre OUC)

2. Bmanenerr POC

3. PaszpenieHue Ha UCMIOIB30BAHKUE PAUOYACTOT UM PAAHMOYACTOTHBIX KaHAJIOB
4. Texuuueckue xapaktepuctuku POC

(U1t MccilenyeMoM CTaHIMM YKa3bIBAETCs:
reorpaguueckue KOOpPAMHATHI, MOIIHOCTb MepeAaTdyuka, morepu B ¢uaepe, BbICOTa IOJBeca,
aHTEHHBI, TUIl U KO3(PUIMEHT ycuseHus Nepeaaroield aHTeHHbI, BUA MOAYJISILIMM, 3aJIepiKKa)

5. CpenctBa u3MepeHuii U BCIOMOraTelibHOe 000py0BaHUE
(U1 KaXK10TO U3MEPUTEIBHOT0 MPHOOpa yKa3bIBaeTCs THI TpUOOpa, 3aBOICKOH (CepuitHBIN)
HOMCEp, I'OJ] BEIITYCKA, HOMCP CBUACTCIILCTBA O ITIOBEPKE U JaTa HOBepKI/I)

6. MeTtonuka u3mMepeHui

7. Pe3ynbTaThl H3MEpEHUM:

7.1. Pe3ynbTaThl M3BMEpPEHUI MPEACTABICHBI B TAOJIHIIE.
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Tabnuna — Pe3ynpTarhl 00CiieI0BaHUS 3aJaHHBIX 00J1acTel (HACEICHHBIX ITYHKTOB).
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-/+ g0419dd SMRHIRH "yY3g7]

W/EMINGTT ‘TN

E\mxzmﬂH ¢ JUN TOW WEU T

0AedI ‘OIMITHRLO BH LAWHER UIIHHOJOWE]]

0AedI ‘OIMTTHRL) BH LAWHER UI9HIOROR

Jexunrerodan (]
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Ny

Ny

Ny

N,

-/+ ‘ewondi OLOOW € XOWOL dUhHIBH

eINOHdIT BLOOIW
91eHUTd00Y]

BLOILOY]

eroduyqp

eWoudII BLOSW o)\

IITRIION HOF0LIJL o\

BIMHAII OJIOHHOIQORH OUHBHdOHINWHNEBH
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7.2. KapTra MECTHOCTH ¢ HAaHECEHHBIMU MECTaMH MPOBEACHMS U3MEPEHUN IPUBEIECHA Ha
PHUCYHKE.

Pucynox - Kapra MECTHOCTH C HAHECEHHBIMU MECTaMU MPOBEACHUS U3MEPEHHUI.

8. I[IpunoxxeHus:

9. Mzamepenus BBITOJHWI(H):

noonuco H.0. @amunus

noonucs U.0. ©amunus
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IIpunoxenue E

PEKOMEH/IALIAA TI0 BLIBOPY MAJIBIX 30H 1 MECT ITPUEMA
JUTS TIPOBEJIEHWS U3MEPEHUI TAPAMETPOB CUTHAJIA B
OJIHOYACTOTHOI CETU NEPEJAIOIIMX CTAHIIMI HABEMHOI'O
[IU®POBOI'O TB-BEIIAHUS CTAHJAPTA DVB-T2
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M3BeCTHO, YTO M3-3a BIMSHUSA MECTHBIX IPEIMETOB, HEOIHOPOJHOCTEW Cpebl
pacupocTpaHEeHUsl paJuOBOJIH, Pa3HOrO POJa MOMEX U T.J. apaMeTPbl dJIEKTPOMArHUTHOIO
noyisi curHana mudpoBoro TB B 30He MOKpBITUS B 0OLIEM ciy4ae HECTaOWIbHBI U
ONMCBIBAKOTCS CTATUCTUYECKUMU 3aKOHAMMU.

Jlns nanbHeien oopaboTKH pe3ybTaToB U3MepeHuil ypoBHel noiist TB-curnana Ha
3aJJaHHOW TEPPUTOPUM HEOOXOJUMO MMETh TMOJIyYCHHbIE JaHHbIC B BHJE YCPEIHEHHBIX 32
OTOBOPEHHBIN NIEPUO]] BEJTUYMH.

YcpenHenrne MpoBOAAT Pa3IMYHBIMH CIIOCOOAMH, HO CaMbIM YIOOHBIM U OBICTPHIM
ABJIIETCS CIOCOO ONpeeseHUs] MeIMaHHbIX 3HAUEHUH IapaMeTpoB, KOTOPBIN 3aKIII0YaeTCs
B MIOOYEPETHOM MMONApPHOM OTOpPachIBAHWU U3 MMEIOLIErocsi 0aHKa JaHHBIX HAHOOJIBLIETO U
HAaWMEHBIIEr0 3HAYECHWW MHTEPECYIOUIEr0 HCCIENOBATENsl Mapamerpa, HaIlpuMep,
HaIIPsKEHHOCTH I0JIs CUTHAJIA.

OneIT NOKa3bIBa€T, YTO, KAaK MPABUIO, HAa HECKOJBKHAX JKCIIEPUMEHTAIbHBIX
wionaakax (MOJYYMBIIMX HA3BAaHUE «MaJIbIX 30H»), PACIOJIOKEHHBIX B Oe3lecHOU
paBHUHHOW WM CcJa0OBCXOJIMIIEHHOM MECTHOCTM Ha OJIMHAKOBOM PpACCTOSIHUU OT
nepeaarunka (M B ciaydae kpyroBoil JIHA B ropu3oHTanbHOW IUIOCKOCTH U HCHPABHOIO
00OpyI0oBaHus NEpeJaroueil CTaHLMN), MEIMaHHbIE 3HAUYEHUS! HANPSXKEHHOCTH TOJIE Majlo
OTJIMYAIOTCA IPYT OT Apyra (C MpUueMIeMOou Il IPAKTUKH Pa3HULIEH ).

TpyaHoCTH TOSBISAIOTCS MPU  PELICHUU psia MOAOOHBIX 3aJad B  YCJIOBHSX
NepeceyeHHON, XOIMHUCTON U OCOOEHHO - TOPUCTOM MECTHOCTH, C MPOTSKEHHBIMU JIECHBIMU
MAacCUBaMHM, B MECTax INPOTSIKEHHBIX BBICOKOBOIBTHBIX JIOII M T.m., a Takke B KpyIHBIX
HACEJICHHBIX IYyHKTaX C MHOTOATaKHON 3acTpoMKOW. CHIBHO OCIIOXKHSAET MOJy4eHUE
HAJIS)KHBIX PE3yJIbTATOB UCCIICIOBAHUIA U BPEMEHHOM (haKkTop.

[ns npumepa Ha pucynke E.l mnpencraBieH THUNWYHBIN CIydail B3aMMHOTO
PACIIOJIOKEHUS MIEPEIAIOIIEH CTAaHIIMY, HECKOJIBKMX HACEJIEHHBIX ITYHKTOB C MHOTOJTaXXHON
U MaJIOATXKHOW 3aCTPOMKOMN, IOPOT M TPaHUIIbl PaCYETHOM 30HBI MOKPBITUS, TO €CTh, 0€3
BO3JCMCTBHS MEWIAIOIIUX NEPEAaTYMKOB W 110 YPOBHIO MHHHMAQJIbHOM MEAUAHHOMN

HAIPSKEHHOCTH MO £y e .
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h;- BbICOTa aHTEHHbI HaA 3eMrnen

VYron
HaKJIOHa

JHA

/
| 7
—_w__  ____= —

Al

I'panuna pacueTHOM 30HBI
MOKPBITUS NIEpeaTINKa
no BenuuuHe E,

Pucynok E.1 — OcHOBHBIC HCXOHBIC TaHHBIC MPU PEIICHUN 3a7a9
cucremsl DVB-T2.

[lepBocTeneHHBIM JEHCTBUEM HCCIEAOBAHUN MpPHU (PUKCUPOBAHHOM IpPUEME B 30HE
MoJIe3HOro nepenaryuka cucrembl DVB-T2 sBnsierca paccTaHOBKa MajbIX 30H Ha 331aHHOU
TEPPUTOPUU U OOOCHOBAHHE UX PACIOJIOKEHUS OTHOCUTENIBHO JIPYT JIpyra.

HemanoBaxHbIM (pakTOpoM MpH KCCIIEOBAaHUAX U n3MepeHusx TB-curnana spisercs
MaKCUMalbHOE MNPUOIMKEHHE YCIOBUM M3MEPEHU K IITAaTHBIM YCJIOBHUSM IpUEMa
TEJIE3PUTEISIMU:

e COOJIIO/ICHHE Pa3MEILCHNUS U3MEPUTENIbHBIX AHTEHH Ha PEKOMEHyeMOU
TEXHUYECKUMU JOKYMEHTaMH BbIcOTe (11 (PUKCUPOBAHHOTO MpUEMa MpU
MHOT03TaXXHOW 3aCTPONKE W3MEpPUTENIbHbIE aHTEHHBI JOJKHBI OBITh Ha YPOBHU
KpBIIIL, a B yCIOBUAX |-2-3TakHOM 3acTpoiiku — Ha BeicoTe 10 M Haj 3eMHOMI
MOBEPXHOCTHIO);

e [1apaMeTpbl U3BMEPUTEIBLHON AHTEHHBI (B TOM YHMCJIE, U IOMEXO03AIIHILIEHHOCTB)
JIOJKHBI COOTBETCTBOBAaThH Pexomenaarmsam MCDO;

® [I0TEpU B Kabesie CHUKEHUS, JPyTrue napaMeTpbl U3MEPUTEIbHON YCTAHOBKHU JAOJIKHBI
OTpaXkaThb COOTBETCTBYIOIINE XapaKTEPUCTUKU 000PYI0BaHUS Teae3puTes (Hin
pekoMeH10BaHHBIX MCD), b0 10JKEH UMETh MECTO YUeT BIUSHUS WHBIX 3HAUCHUM

ATUX XapaKTEPUCTHUK (IIOTEpU Ha COTJIAaCOBAHUE U JIp.).
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E.1 Biausinne BHEeIIHUX (PAKTOPOB HA BHIOOP MAJIBIX 30H

E.1.1 BaiusiHue 0TPaKeHHOI'0 OT 3eMJIM JIy4a

Pemuth 3amauy Oosbmioro pa3Opoca MeIMaHHBIX 3HAUYEHUM HAIPSHKEHHOCTH MOJIS
MaJbIX 30H Ha Pa3HbIX HAINPABIEHUAX OT MEPelaTUYMKa U TEM CaMbIM IOJYYUTh OCHOBAaHUE
II0 COKPAICHHUIO KOJIMYECTBA MAajbIX 30H, OYEBUIHO, MOKHO JIMIIb B pE3yJIbTaTe
CIELMAaIbHO OPraHU30BAaHHBIX MCCIENOBaHUM. TeopeTnyeckas 4acTb 3THX HCCIEAOBAHUM
JOJKHA HAUTH 3aKOHOMEPHOCTH PACIPENEICHUs OIS OT OJHOM MajoW 30HBI K COCEIHUM,
W3YYUTh U3MEHEHUE Ka4eCTBA IPUEMA TEJIIEBU3NOHHOIO CUTHAJA IIPU PA3IMYHbBIX YCIOBHAX
pacnpocTpaHeHusl paauoBoaH. K HacrosmeMy BpeMEHHM, HallpUMED, U3BECTHO BIMSHUE Ha
XapakTep TOJsi B MECT€ MpueMa SBIEHUS HHTepPEpEeHIHH HWXKHEH  BOJHBI

(TTepeoTpaXeHHOM) POBHOMW TOICTHUIAIOINEH MTOBEPXHOCTHIO M BepxHel (mpsimoit) [10,11].

h

2
a)

AR

2make — 4h1

Ona =600 My . R=10km 1 h, = 500 m:

T e h,= 0,5x10%/4x500 = 2,5 m - nepBbIN
2make h, = 3xh,; = 7,5 M- BTOpOW Makcmym

h, = 5xh,; = 12,5 M- TpeTuit Makcumym

h

» M 1 TBK

12 TBK
100 21-81 TBK o)

80 —
60 —|
40 —|

20 —

0 T T T T T T T T

T
20 40 60 80 R, KM

Pucynok E.2 — Bo3HuKHOBEeHUE MHTEPPEPEHIIMOHHON KapTUHBI B MECTE MPUEMA;
a) yepe0BaHNE MAKCUMYMOB U MUHUMYMOB I10 BBICOTE;
0) BBICOTA PACIIOJIOKEHUS IEPBOrO MaKCUMyMa Ha pa3HbiX TB kananax.
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Ecnu u3MepuTenbHyl0 aHTEeHHY MOAHUMATh, TO MOXHO (QukcupoBaTh (pucyHok E.2)
yepenyronmecs MakCUMyMbl (Tme ¢a3bl  IBYX BOJH COBNAJAIOT, a AaMIUTATYIbI
CKJIAJIIBAIOTCS) U MUHUMYMBI (ITPU BBIUUTAHUU aMILTUTY]T).

Kpome mHTEpdepeHIny 1Mo BepTUKAIN TMOJ00HOE SBICHHE MOXXET UMETh MECTO H
BJIOJIb Tpacchl. ['€OMeTpUUYEcKOe CJIOKEHHE M BBIYMTAHWE COCTABIISIIOIIMX TOJS TIPHU
pacupoCTpaHEHUU  PAJUMOBOJIH  HAJ  OTHOCUTENBHO  TJIAJKOW  TMOBEPXHOCTHIO,
COTIPOBOXK/IAIOIIECECS] M3MEHCHUSMHU HAIPSKEHHOCTH TOJIS, (PUKCHUPYETCS TPH U3MEPEHUSIX
U YBEJIIMUMBAET pa3Opoc pe3ynbTaToB.

Kak ObUT0 YMOMSHYTO, PACCMOTPEHHBIE «IIYYHOCTH» U MHUHUMYMBI YPOBHS TOJIS
MaKCUMAQJIbHO TMPOSIBIIAIOTCS TPU POBHOM UM XOPOIIO MPOBOMASIICH MOACTHIIAIOIIEH
MTOBEPXHOCTH.

Ecau yuecth, 4TO yka3zaHusl MO BBIOOpPY IUIOMIAJIOK JJIsi U3MEPEHUI (MasIbIX 30H)
HACTOATEIIbHO PEKOMEHJIYIOT HUCIIOJIb30BaTh POBHBIE OTKPBITBIE MECTa, TO MPU MIPHUEME
curHasia nudposoro TB cnegoBano Obl KOHTPOJIMPOBATH BO3MOXKHOCTH BO3HHKHOBEHMSI

VHTEHCUBHOW OTPAKEHHOM 3€MJIEH BOJIHBI.

E.1.2 Bausinue JieCHbIX MAaCCHMBOB

[Ipy Ha3HAYECHWUW KOHKPETHBIX MajbIX 30H HAa MECTHOCTH JJIS BBITIOJIHCHHS 3a7a9d
OTIPENICIICHHS TPAHUIIBI 30HbI MIOKPBITUS PEKOMEHAYETCS X BBIOMPATh MO BO3MOXKHOCTH Ha
OTKPBITBIX POBHBIX MECTaX BIAIN OT CTPOCHHUIA M TOKOIIPOBOISAIINX COOPYKEHUN, OCOOESHHO
B HaNpaBJICHUHU Ha MepeaTuhK.

Ha mectHOoCTM mis BBIOOpa MajbiX 30H CIEIYyET HM30erath HEXapaKTePHBIX IS
JTAHHOW TEPPUTOPUH BO3BBIINICHHOCTEH U TITYOOKUX HU3HUH.

Kak moxka3piBaeT MpakTHKa, BeCbMa PEIKO YJIAeTCsd OTHICKATh IUIOMIAIKY TIO
nmapamMeTpaMm, OJIM3KYyl0 K PEKOMEHIOBaHHOMN B BHJE KBajapaTa C pasMepaMu
100x100 metpoB [8], uare Bcero MpuUXOIUTCS TOBOJIBCTBOBATHCS JOPOTaMU, YXOISITUMU
OT OCHOBHOTO IIIOCCE B CTOPOHBI, O€3 PaCTyIINX M0 000UYMHAM JIEPEBhEB U 0€3 MPOBOIHBIX

JIUHUN.
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Crnenyer u3berarb U3BMEPEHUN B JIECHBIX MAaCCUBAX, CUJILHO MOTJIOMIAIOIINX SHEPTHIO
CUTHAJIa U UCKaXKarImux cnektp (pucyHok E.3).

32_Ch *RBW 30 kHz Marker 1 [T1]
04.Dec 02 09:49 *VBW 1 kHz 20.77 dBuv
Ref 68.6 dBuv Att 10 dB *SWT 1 s 558.600000000 MHz

Marker| 2 [T1]
22 .46 dBuv

562[.000000p00 M}nlzn
Marker| 3 [T1] 3
5.9 dB#pV

566[.000500000 M{iz
Marker| 4 [T1]
58.R9 dB|V
567[.240500000 MH{z

reo
1 sa
AVG

PRN

| CNeKTP LMppPOoBOro curHana |

; AN A W A )

IV M ,
L N B

IO

Center 562.5 MHz 1 MHz/ Span 10 MHz

Pucynox E.3 — W3pesannas ¢opma cnektpa TB curnama, xapaktepHas aiis
BIIMSIHUSL  JIECHOTO MAacCuBa; 3J€Ch JIMCTBEHHBIM MOJOAOM JIeC 3UMOU
MPOTSKEHHOCTHIO 0KOJI0 100 M..

Ecnu pacuetHass 30Ha MOKPBITUS MPUXOJUTCS HA JOCTATOYHO OOJBIIONW JIECHOU
MacCHUB, TO MaJIbI€ 30HbI CJIEIyeT BEIOUPATh OYEHb aKKyPaTHO, Ha KPYIHBIX MOJISIHAX, YTOOBI
BIIMSIHUE Jieca ObI0 MUHUMAabHO. B ciyyae 00bIIoN NpOTSKEHHOCTH Jieca U OTCYTCTBUS
BO3MOXXHOCTH BBIOpaTh MOJIXOJSIIYI0 IUIOMIAIKY BAOJb TPacchl, CIEAYeT MPOBECTH
M3MEPEHUsI 10 BO3MOXHOCTH Ha BO3BBILIEHHOCTH, BHIOPAB HECKOJIBKO MECT IMpUEMa Ha
o0ouMHE WM IUIOLIAJIKE Ul OCTAHOBKM aBTOOyca M T.I. B mporokosie u3MepeHui
HEOOXOUMO CJeNiaTh MOMETKY O TaKoW HeylayHOW Majod 30HE M, UMETh BBUIY, YTO

YPOBCHL IIOJIA 3A€CH MOXKET OKa3aThbCA 3aMCTHO MCHBIIC, YEM 0e3 neca.
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[Ipumep BbIOOpa IUIOMIAJIKM B Jecy i MNPOBEICHUM HU3MEpPEHUMN, MOKa3aH Ha

pucynke E.4 a,0.

6)

Pucynok E.4 — Ilpumep BbIOOpa MIIOIMIAIKK AJI IPOBEACHUH U3MEPEHUN BHYTPU
JIECHOT'O MacCUBa.
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E.2 Bb100p MaJIbIX 30H NPH ONpeae/IeHIH MO0J0KEHHUS TPAHUIbI 30HbI OKPBITUSA

[Ipu ypaneHun OT MEpeAaTUYMKa €ro MeAWaHHas HanpsHKeHHOCTh Tonst  ER
yMmenbmaercs. Korga Egr CTaHOBUTCS PABHOU Fyeq yun CUUTAKOT, YTO 3/1€CH MPOXOIUT
rpaHuIla 30Hbl MOKPBITUS. DTy TPAaHUI]y MOXHO HAWTH PACUETHBIM IMYTEM M C MOMOIIBIO
n3mepenui. [Ipumep pacueTHON KpUBOW NpUBEAECH Ha pUCyHKE E.S.

Jnsg  ckopeumiero  OmpeieseHHs  MOJIOKEHUS  TPAHULBI  30HBl  MOKPBITUA
AKCIIEPUMEHTAJIbHBIM MYTEM IIPEABAPUTENIbHO JIOJDKHBI OBITh BBIMIOJHEHBI PacyeThl
MIOJIOKEHUS 3TOW IPaHULIbl, U OHA JI0JKHA OBITH HAHECEHA Ha KapTy.

Ecin pacdeTHass rpaHuiia 30HbBI MOKPBITHS MNPOXOAUT IO OKpawHaM Tropoja u
MIPUTOPOJaM, TJI€ B OCHOBHOM HMMEET MECTO MajlodTakKHasl 3acTpOMKa, TO IeJIecO00pa3Ho
BOCIIOJIb30BaThCS MOJIBMXKHOM CTaHIMEW U MPOBOAUTH HU3MEPEHUS NMpU (PUKCUPOBAHHOM
rpuemMe ¢ BbIIBUHYTON MauToi. CTaHaapTHas BBICOTA MPUEMHOM AHTEHHBI JJIS CEIbCKOM

MECTHOCTH cuHTaeTcs paBHou 10 m.

E, nb

E

MWH Men

-l [
- -

R, kv

0 Pafuyc pacyeTHON 30HbI MOKPLITUS!

Pucynok E.5 — HaxoxeHnue pajnyca 30HbI IOKPBITHS 110 pacueTHOM KpuBoii E(R)

BIOJb OAHOI'O M3 HaHpaBHGHI/Iﬁ IIpH YAAJICHHUH OT IICpCAaTInKaA.

B »sTom ciydya€ PpCKOMCHAYCTCA  BBIIIOJIHUTL HU3MCPCHHUA 110 HCCKOJbBKHUM

HalpaBJICHUAM OT IICPCAATIMKA B TAKOM KOJIHMYCCTBC MaAJIbIX 30H B o0acTu pacquHoﬁ
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IPaHUIIbl 30HBI MOKPBITUS, YTOOBI OBUIO JTIOCTATOYHO JAHHBIX JJii MOCTPOCHHS IJIABHOU
KpHuBO#i pacnpezenenus E(R).
B kauectBe nprumMepa pacnoyioKeHUsE MaJbIX 30H MO0 HECKOJIbKUM HANPABICHUSM IS

MOJIYYECHHS SKCIIEPUMEHTATBHOM IPAHUIIBI 30HBI OKPHITUS TPUBEACH pUCYyHOK E.6.

paHuUa pacyeTHOM
30HbI NOKPbLITUSA

Pucynoxk E.6 — Ilpumep pacnonoXeHHsi MajbIX 30H Ha CEMH HANpPaBICHUSX OT
neperaTyuka il ONPEACICHUS OINBITHBIM MYTEM IOJOKEHUS TPAHULbl 30HBI

IMOKPBITHUA,; CTPCIIKAMU IMOKA3aHO HAITPABJICHUC ABMIKCHUA I/IBMCpI/ITeHBHOﬁ CTaHLINH.

OnpeneneHue MOJOKEHUS TPAHULBI 30HBI MOKPBITHS AKCIEPUMEHTAIBHBIM ITyTEM
CBOOUTCA K IIOCJIENOBATENBHBIM 3aMeEpaM HAIpPsHKEHHOCTH TMOJs MpU  YAAICHUU OT
nepeaaryvka. [IppueM Ha OMHAKOBOM YJAJ€HUH, HO Pa3HBIX HAIPABICHUSIX W3MEPECHHbBIE
3HAQ4YEHUS MOJII MOTYT 3aMETHO OTJIMYaThCs. [103TOMY 4acTo MPUXOAUTCS BECTH U3MEPEHUS
Ha HE MeHee 4 HanpaBJICHUSAX.

Pe3ynprarel M3MepeHHi, TO €CThb MEIMAHHBIE MO KaXJI0M Majod 30HE 3HAYCHUS
HalpsUKEHHOCTH  1onsi, HaHocstest (pucyHok E.7) wa xoopaunatHeie ocu  E(R),

BBIUCPUYMBACTCS IUIABHAS KPHBas, 3aTEM JUJIA ITAJOHHOTO 3HAYEHUS E,uy ven, MPOBOAUTCA

71



rOpu3OHTaJIbHas IIpsaMasd A0 IMNEPECCUCHUSA C BKCHepHMCHTaHBHOﬁ KpPIBOﬁ H CUHNTBIBACTCA
paanyc RH OKCIICPUMEHTAJILHO CHSTOU rpaHUbl 30HbI IIOKPBLITUSA HA JAHHOM HallpaBJICHHUHU

OT NepPEAOIIEH CTAaHIIUH.

E, nb \
A\\A
EvaH mMen \\A
< R_ » R, km
0]
Pucynoxk E.7 — MenuaHHble 3HAUYE€HUS HANPSHKEHHOCTA TMOJISI B MalbIX 30HAX

(TpeyroJabHUKH) M HCIOJb30BAHUE JKCIIEPUMEHTATBHOM KPUBOW I HAXOXKIACHUS

paanyca 30HbI HOKPBITHA 110 AAHHBIM H3MepeHHﬁ.

E.3 Br10op KosimuecTBa MaJIbIX 30H 110 32IAHHOMY HANPABJICHUIO

B ciiydae WIEHTUYHOCTH TPacC pa3HbIX HAMpPaBJIEHUN (OIMHAKOBBIN penbed, mydmie —
paBHUHA, ONM3Kas K pacueTHOW peanbHas dhopma IH mepenaroield aHTEHHBI, HCTIPaBHbBIC
MepeaTunKi ¢ TPABUIBHO CMOHTUPOBAHHBIMU BBIXOJAMH U T.J.), MOCJE JOMOJHUTEIBHBIX
WCCIIEIOBAHNM, MOJATBEPKIAONINX TMPEANOJI0KEHUE O JAOnycTUMbIX (~ 3...6 1b)
HECOBIIQJICHUSAX YPOBHEN IMOJS B PaBHOYAAJICHHBIX OT MepeJaTyMKa MalblX 30HaX,
BEPOSITHO, BO3MOKHO ObLIO Obl pEKOMEH/I0BATh YMEHBIIIEHHE KOJIMYECTBA MaJbIX 30H, JTM00
3a CUET COKpallleHUs HalpaBICHUH, JTUOO — KOJMYECTBA MaJbIX 30H HAa HEKOTOPBIX
HaIpaBJICHUSX.

Ecnu >xe HampaBieHUs HE WACHTHYHBI, YTO Yallle BCEro ObIBa€T B PEaJbHOCTHU, TO
KOJMYECTBO MaJbIX 30H IO pPAa3HbIM HAaNpaBJICHHUS MOXKET CHJIBHO OTJIMYAThCA.
Onpenensommmu GaKTopaMu B 3TOM ciiydae OyAyT:

1) «U3pe3aHHOCTBY AUATPAMMbI HAIPABICHHOCTH MEPEIAONICH aHTCHHBI.
XKenarenpHo, 4TOOBI BCE U3MEPEHMSI OBLIIU IIPOBECHBI B 30HE 00JIyUEHUs

OCHOBHOTI'O JICTICCTKA JUAIr'paMMbl HAIIPAaBJICHHOCTH nepez:a}omef/i AHTCHHBI,
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2) M3meHneHue penbeda MmoIcTHiIaIed NoBepXHOCTU. [Ipu BEIOOpE MalTbIX 30H
HEOOXOMMO YUUTHIBaTh U3MEHEHHE pelibeda MoACTUIIAIOIIEN TOBEPXHOCTH. B
WHOM CJIy4ae, BO3MOKHBI OIIMOKH B ONPEACIICHUH TPAHULIBI 30HBI IOKPBITHUS;

3) TpeOyemast MOTPENIHOCTH B OMPECIICHHN PACCTOSIHUS OT MEPeAaTYrKa 10 TPAHHIIbI
30HBI OKPBITUS U U3TydaeMasi MOLIHOCTb HCCIIEyeMOU cTaHIuuU. i1 MOCTpOEHUS
IJIABHOM KPUBOM pacpeesieHNs HAPS)KEHHOCTH MOJIs IO BBIOpaHHOMY
HAIPaBJIEHUIO HEOOXOMMO UMETh I0CTATOYHOE KOJIMYECTBO M3MepeHuil. Eciu
YKECTKO 33J1aTh KOJMYECTBO MAJIBIX 30H, TO JUISl IEPEIATYMKOB Pa3HON MOIIHOCTH
OTHOCHTEJIbHAS OLIMOKa B ONPE/IETICHUH 30HbI MOKPBITUS OYyAET OJIMHAKOBAs, a
abcontoTHast — pa3Hast. Eciu e 3a1aTh ®KECTKO 1Iar MeXx /a1y MaJlbIMU 30HaMHU, TO B
3TOM cilydae, UIsl epeJaTuYMKoB Majioi MomHocty (nopsaaka 10 Bt) uz-3a manoro
KOJIMYECTBA U3MEPEHU, TPAHUIIbI 30HBI TOKPBITUS MOXKET ObITh OIPEIEICHA C
OOJBIION OTHOCUTEIBLHOM OLIMOKOM, a JIJIsl IepeIaTYMKOB OOJIBIION MOLTHOCTH
(1...10 kBT), konmMueCTBO U3MEPEHUIN MOXKET UPE3MEPHO YBEIUUUTHCS.
OnTuManabHBIM B 3TOM CJIy4ae SIBISETCA CIAEAYIOIIMM MOIXO!

® 33/1a€TC MUHUMAJIBHO HEOOXOAMMOE KOJIMYECTBO MAJIbIX 30H;
® 33]12€TCS MAaKCUMaJIbHO BO3MOKHOE PACCTOSIHUE MEXIY JBYMS

COCCIHMMH MaJIbIMH 30HaAMMH.

E.4 Bpi0Oop MecTOmOIOKEHUSI AJIsl NEPBOM MaJ0d 30HbI 1O BBIOPAHHOMY
HAINPaBJICHHUIO

OKCIIEpUMEHTAIBHOE OMNPENEIICHUE TIOJ0KEHUS TPAaHULbl 30HbI MOKPBITHS BIOJb
BBIOpDAHHOTO HANpaBlEHUS OT MepelaTyhMKa MPOU3BOAUTCA MO KPHUBOW, OIMUCHIBAIOIICH
YCpPEIHEHHOE (MEAMAHHOE) pACHpeleleHUe HaNpsDKEHHOCTH IMOJIsl MO0 JaHHOMY
HarpaBjeHuto. B pabote [9] nmpennaraercs nucnonb30BaTh AJiA alllPOKCUMAIMU U3MEPEHUN
ypOBHsS curHama crieayrommii meroa: «Log-distance path loss model». Dra moxens
OCHOBaHAa Ha TMPEANOJOXKEHUU, YTO CpeJlHee 3HAYECHHWE YPOBHSA CHUTHaia oOOpaTHO

PONOPIIMOHATEHO PACCTOSHUIO MEXKIY TIEPEAATIMKOM U MPUEMHUKOM M UMEET BHU/I:
P (dy) ~ (1/ dy)", (E.1)
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rae N — HeKas KOHCTAaHTAa, YHUCJIEHHOE 3HAYCHHE KOTOPOM 3aBHCUT OT YCIOBHM
pacnpocTpaHEHus AIEKTPOMATrHUTHOM BOJIHBI IO BHIOPAHHOMY HAIpPaBJICHUIO.

JlaHHOE MPENIOI0KEHUE MOATBEPKIAI0T MHOTOUMCIICHHBIE TEOPETUUECKUE BBIBOJIbI
U OKCIepuMeHTalbHble (akThl. Hampumep, mjis CBOOOJHOTO MPOCTPAHCTBA JAHHBIN
nokaszaresib crerneHu N paBed 2. [lpu HanMuum OpensiTCTBUII 3HaY€HHE N YBEIWYUBAETCS
(Hampumep, AJisl TOPOJia, B 3aBUCMMOCTH OT THUIIA 3aCTPOMKH U psijia IPYTUX MapaMeTpoOB 3Ta
BEJIMYMHA JIKUT OOBIYHO B nipezenax ot 2 10 5 [9]). Ucxoas u3 3TOro, MOXKHO CUUTATh, YTO
OTHOIIICHUE YPOBHEW JIBYX CUTHAJIOB B AeluOenax BAOJb KaKOro-TO HAMPAaBJICHUS PaBHO

OTHOIICHHIO:

P(dz) = P(d]_) — 1O-n-log10(d2/ dl), (E2)
rie P(d;) u P(d;) — ypoBens curHaina (B 1b) Ha pacCTOSHUM COOTBETCTBEHHO O; 1 dy.
[Mpumep kpusoii P(d;), momydeHHBIH MO pe3yiabTaTaM U3MEPEHUH YPOBHSI CHTHaJa

MoKa3aH Ha pucyHke E.8.

g

10 500 1000, 1500 2000 2500 3009 3500 4000
) \

-20 '__. \

B W3mepeHus

-40 | = PacyeT

YpoBeHb, Abm
A
]

PaccTosiHne, m

Pucynok E.8 — I[Ipumep rpaduueckoro npeacrapinenus kpuoid P(dy).

JI1si KOpPEKTHOTO TOCTPOCHUS PACYeTHOW KPUBOW, HEOOXOIUMO, YTOOBI IepBas
MaJias 30Ha HaXOJWJIACh Ha PACCTOSHUM TPAMOM BUIMMOCTH OT NEpPEJaTiYhKa B 30HE
00JIy4eHHUsI OCHOBHOI'O JICTIECTKA JMarpaMMbl HAMNpPaBICHHOCTH TMEpealoliel aHTEHHBI.
Takum oOpa3zoMm, rapaHTHpPyeTCs, YTO PE3yJbTaThl M3MEPEHHUN HAIMpPSKEHHOCTH TIONS B
OoJiee NaTbHUX MAaJIBIX 30HAaX HE OyAyT MPEBBIIATH MOJYYEHHOTO 3HAYCHUS B TEPBOU

Majioil 30HE, W KakK CJECACTBUE, TapaHTHUPYETCS, UYTO KpUBas OYyJET MPaBWIBHO C TOYKHU
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3peHus (U3UKU ONMHUCHIBATh OCJHA0JICHUS HANpPsSHKEHHOCTH TOJIS TIPU  YIAJeHUH OT
nepeaoed CTaHIuM.

OneHKa MUHUMAQJIBHOTO PACCTOSIHUS /10 OMOPHI Mepeaaroliel aHTeHHbl Ry, Ommxe
KOTOPOTO HE CJeAyeT MPOBOAUTHL H3MEPEHUS, MPOBOJIUTCS CISAYIOUIUM 00pa3oM. ITo
paccTOsiHUE SIBIIAETCS PaJUyCcOM 30HBI, KOTOpass 0OJy4aeTCs B OCHOBHOM HHKHUMHU
OOKOBBIMH JICTICCTKAMHM TIEPEIAIOIICH aHTEHHBI H, CJIeI0BaTeILHO, TapamMeTpbl TB curnana
Ha 3TOM TEPPUTOPHUU MOTYT HE COOTBETCTBOBATH 3aJaHHBIM, UMEIOIIMM MECTO B CTBOPE
IJIaBHOTO JICMIECTKA.

Tunuynas Teoperudeckas popma JIH mepenatomeld TB HeHnanpaBieHHON aHTEHHBI
npuBeieHa Ha pucyHkax E.9 a,60. JloctaTouHO 3aMETHUTh, YTO MUHHUMYMBI AK€ B pacueTHON
nuarpamme (pucyHok E.10 a) gocturatot 0,6 E, ., UYTO B MeCTe Mpuema, pacroyioKEHHOM
Ha a3uMyT€ ATOr0 MMHHMYMa, MOXXET JaTh YMEHbIlIeHHWE curHaja modytd Ha 31b. Ha
MpakTuKe xe «mpoBayib» B JIH MoryT ObITh 3HaunTEIHHO OOsbINE. K TOMY %K€, BO3ZMOXKHBI
OIMMOKKW MOHTa)kKa IMpHU TMOJAKIIOYCHUHN TepefaTInka K aHTeHHE (Ha BBIXOJE IepeaaTuuka
MOTYT CTOSITh IMAPAUICIIBHO HECKOJIBKO YCHWJIMTEICH MOIIHOCTH, BBIXOJAbl KOTOPBIX MOTYT

OBITH HCTIPpaBUJIbHO CKOMMYTHPOBAHBI C 9JICMCHTAMU aHTeHHBI).

E/Emaxc

o A
) maxe BB

—1,0

0,8

’ E=0,7 Ewvacc ‘

—0,6
2A0;7

—0,4

/TN

Pucynok E.9 — Jlnarpamma HarnpaBiieHHOCTH nepenaromierd TB aHTeHHBI:
a) TOPU30HTAIIbHAS [IJIOCKOCTH;

0) BepTHKaIbHas IJIOCKOCTh — yrou HakjoHa JIH k ropus3oHTy coctaBmser 5°.
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[Ipumep, onpenenenus R, B ciiydae miockoro peiabeda nmokazan Ha pucyHke E.10.

Mpumep : nepepatunk 33 TBk (Mocksa)
h,=514 m; A =85°;, A 0.776%

Makc

R ==2,6 kKM

R . =(h ; hz)* tg(Ach 'A0,7) —[C'rauuuﬂ PK

Pucynok E.10 — Kpyrosas 30Ha, npuMBIKaroas K Onope nepeaarolieii aHTEeHHBI,
rJIe HE TrapaHTtupyercs ycroiumBas paborta cuctembl DVB-T2, u mnpumep

BBIYUCIICHUS €€ paguyca Ry

[Io pe3ynprataM M3MEpPEHUsS HAIPSHKEHHOCTH IIOJIA B IEPBOM MajOM 30HE MOYKHO
paccuuTaTh U CPAaBHUTH C TEOPETUUYECKOM M3ITydaeMylo MepeAaroniell aHTEeHHOM MOIITHOCTb
B HaNpaBJICHUU HAa U3MEPUTENbHYIO cTanimio [7,10,11]:

Py = E’R?%/30 (E.3)
rje:

Py — MOIIHOCTH M3nyyeHus B BT Ha TaHHOM HamNpaBJICHUU;

R — paccTostHre MEXTy MPUEMHON U TIEpeIaloIIeii aHTCHHAMHU B M;

E — nanpspkenHocTs nodist (B/M), u3mepeHHast B yClIOBHSIX, OJIM3KUX K UJI€aTbHBIM (B

HAIlIeM CJIy4ae — OTKPBITHIE TPACCHI, UTO OJIM3KO K UACATBHOMY CIIY4Yalo).

Ecnu nonydeHHoe 3HaueHue Py 3HAUUTENBHO OTIMYAETCS OT TEOPETHYECKOro (Ha 6-
10 n1b u Gonee), To 5TO MOXKET OBITH CUTHAJIOM O TOM, UTO TMepesaroiniee 000pyaoBaHUE

paboTaeT HEBEPHO U JIaJbHEHIINE Pe3yIbTaThl U3MEPEHUI MOTYT ObITh OLIMOOYHBI.

76



E.5 Bpi0op mMaJjbIX 30H M1 MeCT NpUeMa NPH NMPOBeJeHMH U3MEPEeHUil B ropoje
s (PUKCUPOBAHHOIO NpUEMA
[Tpu u3mepenusix B ropoae i GUKCUPOBAHHOTO MPpUEMa MPUEMHAs aHTEHHA JOJKHA
pacroJiaraThCsi Ha ypoBHE Kpbiill 37aHui. [Ipu BeIOOpe MecT nmpuemMa cieyeT UMETh BBUIY
HEKOTOpbIe 0COOCHHOCTH pacmpocTpanenus paguoBoad OBY/YBY nuamna3onos:
— HEJOMYCTUMOCTH 3aKpbITHS Kpblliel (pucyHok E.11), naxke yactu 30HbI,
CYILIECTBEHHOMW MPHU PACIIPOCTPAHEHNHN KaK MEXKIY MEPEIATYNKOM U U3MEPUTEIIEM,

TaK 1 1103aau I/I3MepI/ITCHBHOI71 AHTCHHBI Ha KPbIIIC,

"3akpbiTne"

30Ha, CyLIEeCTBEHHAs NPV PacnpOCTPaHEeHUM

Pucynok E.11 — 3o0na, cymecTBeHHas py pacnpoCTPaHEHNH.

00JIaCThIO CYIIECTBEHHOW ISl PACIPOCTPAHEHUsI CUUTAETCS DIJUIMIICOU] C PalnyCcOM

Rp He Menee 0,6 oT paguyca Ry — mepBoii 30Hb1 @penens [12] (cm. pucyHok E.12):

Ry >0.6xR, (E.4)

n=1

MepeaaTumnk MpremHnk

Pucynox E.12 — O0GnacTh cyiiecTBeHHas AJisi pacCIpOCTPAaHEHUS paIuOBOJIHBI.
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— HaJU4YMe MEIIAIONIMX CHUTHAJIOB (M, B TEPBYIO OYepelb, OT CBOEro MepeaaTduka),
NEPEOTPAKEHHBIX OT BBICOKMX 3/IaHUH W COOPY)KEHUM; TaKOM CHUTHAI MOXHO
OOHAPYXHTH C MTOMOIIIBIO HAPABICHHON aHTEHHBI U TECTOBOTO LIU(POBOTO MPUEMHHKA,
B KOTOPOM IMpeaycMOTpeHa (YHKIMS aHalu3aTopa CIEeKTpa, Ha JUCIUIee KOTOPOIo
OyayT BUIIHBI XapaKTepHbIE UCKAKEHHUs CIeKTpa («1mpoBam» Ha pucyHke E.13).

32 Ch *RBW 30 kHz Marker 1 [T1]
04.Dec 02 11:04 *VBW 1 kHz 10.49 dBuv
Ref 68.6 dBuVv Att 10 dB *SWT 1 s 564.520000000 MHz

Marker| 2 [T1] 4
36.81 dByv
562[.000000P0O0O Mlzn
Marker| 3 [T1]
7.R3 dBRV
566[.000500P00 Mz
Marker| 4 [T1]
64.69 dBJV
567.240500Pp00 MH{z

1 sa
AVG

1$il

4 MpoBan
MM 2 (MUHUMYM) PRN

Vo

I 3
/ U | Cnexkmp yughpoeozo cuzHana LVJ
- i

[0

Center 562.5 MHz 1 MHz/ Span 10 MHz
Pucynok E.13 — TlosBienue «mpoBana» B crnektpe uudpooro TB curnana,

IIPUHATOTO Ha OTKprTOﬁ TpacCcc, HO H3-3a BOBHGﬁCTBHH MEPCOTPAKCHHOI'O OT

MCCTHOI'O IMpeaAMETa CUIHajia IIOABCPKCHHOI'O HCKAKCHUAM

[Tpu BEIOOpE MeECT MpueMa Ha KpblIllle PEKOMEHYEeTCsl Pa3HOCUTh UX 10 (QPOHTY, T.€.
MEPIICHIUKYJISIPHO HAIPABJICHUIO Ha IepenaTyuk. /(s KpersieHuss NpUEMHOW aHTEHHBI
ucnoip3ytoT mrartuB. llITaTB ycTaHaBnMBalOT Ha Kpbllle Hanbosiee BBICOKOTO JOMa B
OKPECTHOCTAX BbIOpaHHO Masioil 30HbI. K IMITaTHBY KpemsaT MpUEMHYIO aHTEHHY, MOCIe
YEero aHTeHHY OPUEHTHPYIOT I10 MOJSPU3ALUU U IOJHUMAIOT Ha BBICOTY HE MEHEE 2 M HaJ

ypoBHEM Kpbiid (pucyHok E.14).
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Pucynok E.14 — Pa3memenue Mect nprema B Majou 30HE Ha KPbILIE 3/1aHUs

JIns KOPPEKTHOTO MOJIyYEHHS! pacCHpeNesiCHUss MEIMAHHOM HANpPSIKEHHOCTU MOJISI B
ropojie, MaJible 30HbI CIIelyeT BhIOMpPATh KaK B HOBBIX pallOHaX C BBICOTHOM 3aCTPONKOM,
TAaK ¥ B CTAPBIX pallOHax C MaJOATAXXHOU 3acTporKoul. [Ipu 3TOM, B mipeaenax Maiou 30HbI
JUIS TIPOBEJICHUSI M3MEPEHUN BBIOMpaeTCs Hanbojee BBICOKOE 3JaHUE ¢ MUHUMAIbHBIM

KOJIMYECCTBOM KOHCTPYKHI/Ifl Ha €T0 KPBbIIIC.

E.6 Bpioop ™MajabIXx 30H M MeCT IpHEMa B CeJIbCKOIl MECTHOCTH JIJIf
(puxcupoBaHHOIrO NpuemMa

OcHOBHOE TIpaBWJIO B BBIOOPE IUIOMIAIOK JIII MaJIbIX 30H B CEIBCKOH MECTHOCTH
cleayrolee:

Mecma oOns pazmewjeHus Manivlx 30HbL Cledyem 8bloupams mak, Ymoodvl 8 KaANCOOU
MAnou 30He U 8 ee OKPeCMmHOCMAX Obll0 KAK MOJCHO MeHbUle JIOKANbHLIX Meularujux
npeomemos (Hanpumep, makux KaxK 0epegvsi, cmoaowvl, 6030YulHble TUHUU dJIeKmMmponepeoaiu
u m.0.), a usMeHeHue HANPINCEHHOCMU NOJA GHYMPU MAIOU 30HbL 8 Nepeyio ouepedd
3aeuceno Ovl om uU3MeHeHUs penveha NoOcmunalOwel NOBePXHOCMU HA mpacce

«nepeoamuuK-npueMHUK».
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IIpu paccraHoBKe MasIbIX 30H BCErAa HEOOXOAMMO YUYUTBIBATH U3MEHEHHUE pelbeda
JUIA TIOJIyYE€HUS KOPPEKTHBIX pE3yJbTaTOB H3MEPEHUN O pACIpeAeseHUN MEIUaHHOU
HANpPsDKEHHOCTH TIOJI BJIOJIb BBHIOpAHHOTO HampaBieHus. PaccMoTpum mporiecc BbiOOpa
IUIOUIA/IOK JUISl MAJIBIX 30H IO BBIOpaHHOMY HaIlpaBJEHUIO OT nepenaTuuka. [Ipeamnonoxum,
4yTo penbed MOACTHIAIONICH IMOBEPXHOCTH MPEACTABIsSET COOOH MOBTOPSIOIIYIOCS
MEPUOINYECKYIO CTPYKTYpY ¢ maroM 4 kM u nepenagom BeicoT 400 M (cm. pucyHok E.15).

H, MA

400
0—

A 4

0 2 4 6 8 10 R, km

Pucynox E.15 — Yuer penbeda MECTHOCTU MTPU paCCTAHOBKE MaJIbIX 30H

[Tepenaromiast cTaHIMSA HAXOAUTCS HA BEPIIMHE X0JIMa, MOIITHOCTh niepeaaTarka — 100
BT, mepenaromas aHTeHHA TIPEICTABIISICT COOOH M30TPOIHBIM M3TydaTelb Ha BeICOTE 250 M,
Uil yaoOCTBa cYMTaeM, 4YTO TOTepu B (Quaepe OTCyTCTBYIOT. PacmpeneneHnue
HalpsOKEHHOCTH  TOJISl  CUTHalla [0 JIAaHHOMY — HAlpaBJICHHIO MPEJCTABICHO Ha

pucynke E.16.

Hampa:acermmocte moaa, ab (ote. 1 nmBina)

HEE = =

25 40 55 70 85 100
Pucynok E.16 — Pacnipenenenue HanpspKEHHOCTH TTOJISL CUTHANA 110 33JaHHOMY
HaIIPaBJICHUIO
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C uenbro NoIy4eHUs] KOPPEKTHBIX PE3yJIbTaTOB U3MEPEHUH HEOOXOIUMO NMPaBUIBHO
BbIOpATh MOJIOKEHUS MaNbIX 30H. Eciy BBIOMpAaTh MIIOLIAIKKU TOJIBKO HAa BEPUIMHAX XOJIMOB,
TO OLEHKAa paauyca 30HBI TOKPHITHS MO JaHHOMY HAampaBiIeHUIO OyAeT 3aBbIIICHA.
Hanpumep, ans  MUHMManbHOWM  MEAWAHHOW  HANPSOKEHHOCTH  TOJISI  PaBHOM
Ened = 55 nb (otH. 1 MkB/M) paguyc 30HBI MOKPHITUS TO JAHHBIM 3HAYCHHUSIM PaBEH

Rg = 16 xm (cm. pucynok E.17).

90 T®
£ 85—
= 80
5 75
i. D i —
=
%’ o 65
2 E 60 h—i
g a 55 o
] 50
X
§ 45
] 40
2 35
30
25
20
0 2 4 6 8 10 12 14 16 18
PaccTtosiHue, Km

Pucynok E.17 — 3aBpilieHHas OllEeHKa painyca 30HbI MIOKPHITUS IPU Pa3MELIEHUN

MaJIbIX 30H Ha BCPIIUHE XOJIMOB

Ecau mpoBoauTh M3MEpEHHUs] TOJBKO B HU3MHAX, TO OIEHKA 30HBI MOKPBITHUS TIO
JTAHHOMY HAmpaBJICHUIO Oy/ieT HA00OpOT 3aHrKeHa. J{7s Toi e TpedyeMol MUHIUMAaIbHON
MEJIMAaHHOW HaINpPsHKEHHOCTH 101 paBHOM 55 b (oTH. 1 MKB/M) paauyc 30HbI HOKPBITHS B

3TOM citydae paBeH Ry = 5,5 kM. (pucynok E.18).
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Pucynok E.18 — 3anmxeHHast OlleHKa 30HbI OKPBITUS IPU Pa3MEIICHUH MAJIbIX 30H
B HU3MHAX

Uto0OBI IMETH pacnpe/ielieHne HaPSHKEHHOCTH T10JIsI, KOTOpOoe Obl ObLII0 OBbI OJIM3KO K
MEIUaHHOMY HEO0OXOJMMO TPOBOJAWTHL M3MEPEHHS, KaK B HHW3WHAX, TaK W Ha BEPIIMHAX
x0JMOB (cM. pucyHOoK E.19), mpu 3TOM cTapaThcst BRIOMPATH TUIOIIAAKH JJISI MAJIBIX 30H TaK,
yTOOBI B TIpeeiaxX JaHHBIX TUIOMIA0K OBLIO KaK MOYKHO MEHBIIIE MPEIMETOB, KOTOPBIC ObI
MOTJIV TIOBJIMATH Ha Pe3ybTaThl H3MEPEHUH.

N3 pucynka E.19 BugHO uTO, NEHCTBUTETHHOE 3HAYCHHUE pauyca 30HBI MOKPBITUS
JUTSE METMAaHHOW HANPSDKEHHOCTH MOJS Eneg = 55 nb (otH. 1 MxB/M) nexut mexnay Rg u Ry

1 paBHO Ry = 9 km.
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Pucynox E.19 — Pacnipenenenue Hanps>KeHHOCTH TIOJIS TT0 BEIOPAHHOMY HaIpaBIIEHUIO
B 3aBUCMMOCTH OT BBIOOpA TUIOMIAI0K JIJISt MaJIbIX 30H

E.7 Bbioop MajbIX 30H W MeCT MNpHeMAa MPH ONpedeJeHHMH MOJI0KEHUs
rpanuibl 30HbI NOKPbITHSE OUC cranumii cranaapra DVB-T2

3ona nokpeiTus Bcet OUC onpenensercst Kak 30Ha MOKPBHITUS OTACIbHBIX CTAHITUH.
JIns BBIEICHHST CUTHAJIOB OT oTAenbHOM cTaHmud B OUC HeoOXOIUMO HCHOJIB30BaTh
HaIpaBJICHHYIO MpUEeMHYI0 aHTeHHy. [Ipu BeIOOpe HampaBiIeHUN W PaCCTAaHOBKE MaslbIX
30H HEOOXOAMMO YYWUTHIBATh JAUArpaMMmy HaIpaBJI€HHOCTH MPUEMHOM aHTEHHBI.
Hanpagnenusi, mo KOTOpbIM MPEANOJIAraeTCs MPOBOIUTH U3MEPEHUS ISl ONpPEACICHUS
TPaHMIIBl 30HBI TOKPHITUS KaXIOW CTAHIIMU, HAIO CTapaThCs BBHIOMPATH TakK, YTOOBI B
MecTax MpueMa asuMyThl Ha Jpyrue (Memaroniue) ctanuuu OUYC He momnajnand B CEKTOp
YIJIOB TJIABHOTO JIEMIECTKa NpUEeMHON aHTeHHBI. [IpuMep BbIOOpa HampaBieHHS OT

nepeaaTurka nmokasas Ha pucynke E.20 a,0.
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6)

Pucynok E.20 — [Ipumep Bb1OOpa HampaBiieHus 1)1 TPOBEACHUS U3MEPEHU:

a) HE OYCHb YJAuyHBI BBHIOOpP HAMpaBJICHUS — MaJlbleé 30HBI, HCCIeayeMas
CTaHIIMS W MEIIAlolas CTaHIUS HaxXOMSITCS MPAKTUYECKH HA OJHOW JIMHWM; B
MecTax MprueMa BO3MOKEH MPHUEM CUTHAJIOB OT MEIIAIOIICH CTaHIINH;

0) Xopomwuii BbHIOOp HaINpaBleHHUS — B MECTax MpPHUMa BO3MOXXHA pa3Bs3Ka
curHanoB oT ctanuuid OUC no azumyTy.
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JUis KOppPEKTHOro OINpeAeNeHUs] 30Hbl IOKPBITHS CUTHAIBI OT HCCIEAyEeMOU
CTAHILIMM B MECTAX IPUEMa JOJIKHBI ObITh HE MeHee 4eM Ha 15 nb Bellle, yeM cUrHaJibl OT
apyrux cranmquid OYC (Mewaromme curHansl). [Insg 3Ttoro mpu HEoOXOAMMOCTH
UCIOJIB3YIOT aHTEHHY C OoJsiee y3KOM AuarpaMMoM HampasiieHHOCTH. [IpoBepka ypoBHel
NPUHUMAEMBIX CHUTHAJIOB MPOBOJMUTCS N0 AaHAIM3y KApTUHBI 3XO-CUTHAJIOB Ha
u3MepuTeNbHOM npueMHuKe (QyHKms «Echo patterny), cm. mpumep Ha pucynke E.21,
nosyuyeHHbeld B xone uccienoBanus OUC cranumii cranpapra DVB-T, mis cucremsl

DVB-T2 B nanHOM ciyyae NpUHIUMHAIBHBIX OTIMYUH - HET.

Ch: 46 RF 674.000000 MHz DVB-T/H 8 MHz
“Att 10 dB
SiglLvl 71.3 dBuv
1AP
Clrw | -10 dB
-20 dB
—~30-cB ; T EchoDetectionThreshold -30.283
-40 dB
rd Start |27 2P
Start -50.0 us 50.0 us/Div Stop 450.0 s
Peak Values
Rank Level/dB Time/us Level/dB Time/us
1 0.0 0.000 |6 -24 .4 46.548
2 -15.0 45.346 |7 -24 .4 46.881
13 -18.9 162.697 |8 -24.8 166.107
4 -19.0 44 460 |9 -25.0 163.392
7S5 -21.6 46.222 |10 -26.3 0.507
Lvl 70.9dBuLV | BER 2.6e-6 | MER 15.9dB DEMOD MPEG

Date: 26.MAR.Z2008 18:28:48

Pucynok E.21 — IIpoBepka ypoBHEN MPUHUMAEMBIX CUTHAJIOB 110 aHAIIU3Y
KapTUHBI 9X0-CUTHAJIOB HA U3MEPUTEIIBHOM IIPUEMHUKE

E.8 Bbi6op MecT npreMa npu npoBepkKe NPHUHALIEKHOCTH 3aJaHHBIX 00JiacTeil
30HE 00CTyKMBAHUSA

JUis TOYHOW TPOBEPKH MCTUHHOM 30HBI TOKPBITUS MOTpeOyeTcss MPOBECTU
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U3MEPEHUST BO BCEX MECTax IpHemMa B Ipenaenax d3TodM 30HbL. K coxkaneHuro, B
MOJIABJISIFOIIEM OOJBIIMHCTBE CIIy4aeB PEIIUTh 3Ty 3a/1a4y Ha MPAKTUKE HEJIb3s.

Hns  obecrneueHusi OCYIIECTBUMOrO OO0be€Ma HU3MEpPEHUN, OHU (M3MEpEeHUs)
MIPOBOJASATCS TOJBKO B OINPEIEICHHOM YHCIE MECTOMOJIONKEHUU. 711 3TOro Ha KapTy
ropojia WJIA HACEJIEHHOI0 IIyHKTA HakIaapiBaeTcs cetka ¢ marom 500 m. BHyTpn xaxaon
SYEHKH CETKM HEeoOXOAMMO TpoBecTH XOTs Obl oaHo wu3Mepenue. Illar cerku
ONpENENSIETCS pPa3MepoOM 30HBI, JUJII KOTOPOM 3a/laH0 3HAYeHHE G| — CTaHAapTHOE
OTKJIOHEHHE OTCYETOB W3MEPEHU HamnpsbkeHHocTd mons. B ciywae 1udpoBoro
paaroOBENIAHNS B MEXAYHAPOJAHBIX JOKYMEHTaxX Ui Iuiomaaku ¢ pazmepamu 500x500m
G npuHsATa paBHou 5,5 1b [6].

Mecta npuema BHYTPH SYEEK TECTOBOM CETKH pa3JENsAloTCs Ha IUJIAHOBBIC
(ocHOBHBIE) U J0oNOJHUTENbHBIE. Eciin Ha 3Tane moAroTroBKe K U3MEPEHUSIM OTCYTCTBYET
IpeIBapUTENbHBIM KpUTEpU 1O BbIOOPY MECT NpueMa, TO IUIAHOBbIE MECTa IpHeMa
BBIOMPAIOTCS MPUMEPHO B ILEHTPE KAXKIOM SYEWKH, MO BO3MOXKHOCTH, Ha HaubOoJjee
OTKPBITBIX y4acTKax. Eciu mpu uM3MepeHusAx B IUIAHOBOM MECTE IPUEMa HaIlpaBJICHUE
IpUxoJa OCHOBHOIO Jyda COBMNAJaeT € a3UMYyTOM Ha MEpEeJalollyl0 CTaHIUIO, He
3a(pUKCUPOBAHO MOMEXOBBIX U MEIIAIOIIMX CUTHAJIOB, U3MEPEHHAs HAIPSHKEHHOCTD IMOJIS
CUTHAJIa MpeBbIIaeT TpedyeMoe 3HaueHue Eneg Ha 6omee yeM Ha 15 1b, TO B BEIOpaHHOM
sYeiKe MOXKHO OO0JIbIlI€ HE MTPOBOIUTH JOMOIHUTENbHBIX U3MEpEeHU. B nHOM citydae, npu
HEBBINOJIHEHUH XOTs Obl OJAHOTO BBIIICYKAa3aHHOTO YCIIOBUS, TpeOyeTcsi MPOBECTH €Ille
KaK MUHUMYM 4 JONOJHUTENbHbIX u3MepeHuss. CTporux yka3aHud IO BBIOOpY
JOTIOJTHUTENBHBIX MECT mpuema Het. JKenatenbHO, 4TOOBI ObLIa BO3MOXHOCTH MPOE3/a
aBTOMOOWJISL K JaHHBIM TOYKaM U, YTOOBI OHU OBLIM PAaCMOIO0KEHBI BHYTPH SUEHKH CETKU
KaK MO>KHO OoJiee paHoMepHO. Ha pucynke E.24 noka3an npumep BbIOOpa B HACEIEHHOM
NyHKTe 4 JIONOJHUTENBHBIX MeCT Npuema (0003HaueHbI >KENThIM IBETOM), YEPHBIMU

JUHUSMH TIOKAa3aHO pa3jeeHnue TaHHOM IJIOAIKK Ha 4 paBHBIC YacTu (cM. puc. E.23).

86



Pucynox E.23 — Ilpumep BbIOOpa B HAcelICHHOM NYHKTE 4 JOMOJHUTEIBHBIX

MECT IIpUeMa BHYTPH OJTHOW TECTOBOM IUIOIIAJIKH.

E.9 BbiBoabI 1 peKOMEHAALUHM 110 BHIOOPY MAJIBIX 30H M MECT IpUeMa

1) OcHOBHOe TpaBWJIO B BBHIOOpE IUIOIMIAJOK JUI MaJbIX 30H: MecTa JUIs
pa3MelieHuss MallbIX 30HBI CJEAyeT BbIOMpATh TaK, YTOOBI BIMSHHE JIOKAIBHBIX
MEIIAIIIUX MPEAMETOB Ha pe3yJbTaTbl HU3MEPEHUN ObUIO Obl HE3HAYUTEIBHO, a
W3MEHECHUE HANPSHKEHHOCTH TOJIA BHYTPH MAJIOM 30HBI B MEPBYIO OYEPEIb 3aBUCEIIO OT
W3MEHEHUM penbeda MoACTHIIAIONIEH TOBEPXHOCTH Ha UCCIIEAYEeMOM HaIpaBJICHUH.

2) PexoMeHaiuu B BBIOOPE IUIOINAKHI JJIsS MAJIBIX 30H:

— IMPU ONPEICIICHUM TIOJOXKECHUS TPAHULBI 3aJaHHOW 30HBI BHE HACEJIEHHBIX
IIYHKTOB — [0 BO3MOKHOCTH Ha OTKPBITBIX POBHBIX MECTaX BIAJIM OT CTPOCHUU H
TOKOIIPOBOAILIMX COOPYKEHUM;

— KaK TMOKa3bIBA€T IIPAKTHKA, B CEJIBCKOM MECTHOCTH BECbMa PEIKO YIAETCS
OTBICKATh TUIOMIAJKY IO IMapaMeTpam, OJIM3KYI0 K PEKOMEHIOBAaHHOW B BHJIE KBaJparta C
pazmepamu 100x100 metpoB [8], yaiie Bcero NpuxoAUTCs JOBOJIBCTBOBATHCS JOPOTaMU,
YXOASIIMMHU OT OCHOBHOT'O IIIOCCE B CTOPOHBI;

— TI0 BO3MOXXHOCTH CJeAyeT u30eratb M3MEPEHHl B JIECHBIX MacCHUBaX, CHJIBHO
MOIJIONIAONINX SHEPTUI0 CUTHAJIA U UCKAXKAIOUIUX CIIEKTP;

— ©CJIM pacyeTHas 30Ha ITOKPBITUS MPHUXOIUTCS HA JOCTATOYHO OOJIBIIIOW JICCHOM
MacCHB, TO Majible 30HbI CJIEyeT BHIOMpPATh OYCHb aKKypaTHO, Ha JOCTATOYHO OOJIBIIINAX

IIOJIsIHaX, YyTOOBI BIUSHUE Jieca OBLI0 MHWHHMAJIBHO,
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— B HAcCeJICHHBIX IMYHKTaX C 3acTporkod MeHee 10 M — MecTta mjisi pOBEICHUS
HU3MEPEHUN ClieIyeT BEIOMPATh, 0 BO3MOXKHOCTH, HA HAH00JIEe OTKPBITHIX yUaCTKaX;

— B HACEJICHHBIX MYHKTaX C 3aCTPOMKOM BbIIe 10 M — MIIOMAAKK JJIsI TPOBEICHUS
M3MEPEHUN ClIelyeT BhIOUpATh HA KPbIIIAX JOMUHUPYIOIIUX B MaJIbIX 30HAX IO BBICOTE

JIOMOB.
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