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BbBIITMCKA
13 perieHus ['ocy1apcTBeHHOM KOMUCCHH T10 PaiovacToTam
or 24 mast 2013 r. Ne 13-18-03

I'ocynapcrBennas komuccus o paaunodacroram PEIITAET:

1. YTBepauTh U BBECTH B JeHCTBHE Ha TeppuTopuu Poccuiickoit denepanuu s
BHOBb pa3pabaTbiBaeMbIX W BBOAMMBIX B skcmryaranuio POC c¢ 1 suBaps 2014 r.
Hopwmer 19-13 «<HopMbl Ha mMpUHY MOJOCH PaJMOYacTOT U BHEIMOJOCHBIC H3ITyYCHUS
paauonepeaTINKOB IPAXKAAHCKOTO MPUMEHECHUS.

2. lns POC, BBeAEHHBIX B SKCILIyaTallMIo (3apeTUCTPUPOBAHHBIX) A0 1 ssHBaps
2014 r., neHCTBYIOT A0 OKOHYAHMS CPOKa MCIIOJIb30BaHUsI 000PYI0BaHUs, HO HE TO3/HEE
1 suBapst 2024 roga, Hopwmer 19-02 «Hopmbl Ha MmUpHHY MOJNOCH PagdoyacToT U
BHEMOJIOCHBIE ~ WB3JIyYCHHS]  PAJUONEPEaTYMKOB  TPAKIAHCKOTO  HAa3HAYCHUS»,
yrBepxknénnble pemeHrneM [KPU ot 28 oktsaopst 2002 1. mporokonm Ne 22/2, a taxxke
Hononnenne Nel «Cucrembl HHPPOBOro 3BYKOBOIO M TEJIEBU3HMOHHOIO BEUIAHUS C
ucrnonb3oBanreM moayisimuu COFDM»y k mHopmam 19-02 «Hopwmbl Ha MIUPUHY TOJIOCHI
paaMoyacTOT W BHEMOJOCHBIE  M3JIYYEHUS  PAJAUONEPENATYUKOB  IPAKIAHCKOTO
npuMeHeHHs», yTBepxaéaHoe pemieareM [ KPY ot 1 nexadpst 2003 r. mporoxon Ne 30/9.

3. B cyuae Heob6xoauMocTH niposieHue skcruryatanud POC, Ha3BaHHBIX B MYHKTE
2 nacrosimiero pewmenuss ['KPY, Bo3MoxHO mnpu ycioBuH, uto Takue POC moKHBI
COOTBETCTBOBAaTh HOpMaM, YTBEPKACHHBIM TyHKTOM 1 Hacrosiero pemenus ['KPY.

4. Ipusnats yrpatuBmumu cuity ¢ 1 saBaps 2024 roma Hopwmsr 19-02 «Hopwmbl Ha
IIMPUHY TIOJIOCHI  PaJMOYacTOT W BHEMOJOCHBIE U3IYYCHHS] PaTUONEPEIaTINKOB
TPaKJAHCKOTO Ha3HaueHus», yTrBepkaéHubie pemieHueM ['KPY ot 28 oktsaOps 2002 r.
npoTokoi Ne 22/2.

Hononnenue Nel «Cuctembl uppoBOro 3ByKOBOTO U TEJIEBU3MOHHOTO BEIIAHUS C
ucrnonb3oBanueM Moy COFDMy k Hopmam 19-02 «Hopwmbl Ha mmpUHY TOJIOCH
paaMoyacTOT Y BHEMOJOCHBIE  M3JIY4YEHUs  PaJAMOINEpPeAaTUMKOB  TPAXIAAHCKOTO
HaszHadeHUus», yrBepxkacHHoe pemenrnem [’ KPY ot 1 nexabpst 2003 r. mpotokos Ne 30/9.
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1 OBIIMUE ITOJIOKEHUA

1.1 Hacrosmme Hopwmbl ycraHaBIMBarOT TpeOOBaHHMS K HEOOXOIUMOW W KOHTPOJHHOM IMUPUHE
MOJIOCHI PAIMOYAcTOT M BHEMOJOCHBIM HM3IIYUYCHHUSIM DPATUOINEPEIATYNKOB TPAKIAHCKOTO MPHUMEHEHHS,
MCIOJB3YIOIINX KIIACCHI M3ITyUeHHH, yKa3aHHbIe B Tabnuax 4.1 — 4.15 u npunoxenusx A-M.

1.2 Hacrosimmme Hopmbl pacnpoCTpaHSIOTCS HAa BCE JCHCTBYIOIIUE 3aKylaeMble 3a pyOexom,
pa3pabarbiBaeMble  (MOJCPHU3UPYEMbIE) U  MPOU3BOAMMBIE  pAAHONEPENaTUMKU  TPAKIAHCKOTO
Ha3HA4YCHMS, 3a MCKIOYECHHUEM I[EPEHOCHBIX  paJUONEpPEaTYMKOB  CIACATENbHBIX  CPEJICTB,
paauonepeaTuuKoOB, HCIONb3YyeMbIX ISl  MepeJayd CHTHAJIOB TPEeBOTM U O€ACTBUS, W
paaronepeaTIuKoB, pabOTAIIIKX B ToJ0cax yacToT Huke 30 MI'1 ¢ muKoBOi MOITHOCTHIO MeHee 1 BT.

1.3 Hopmer 'KPY sBisiroTcst 00si3aTenbHBIMUA TSI BCEX HOPUAUYECCKHX W (DU3MYECKHX JIMI[ Ha
teppuropun Poccuiickoit @enepanuy, UCIOIb3YIOIUX PAAMOYACTOTHBIN CIIEKTP.

TpeboBanus1, ycTraHOBIEHHBIE B HAacTOsAIUX HopMmax, SBISIOTCS 0043aTeIbHBIMU AJIs1 COOIIOAECHUS
OpraHaMu TOCYIapCTBEHHOI'O YIPAaBJICHMs, CYOBEKTaMH XO3SIICTBEHHOH NEATEIbHOCTH IpU pa3paloTKe,
HOATOTOBKE K MPOM3BOJICTBY, U3rOTOBJIEHUH, UMIIOPTE, peaau3aluy (IOCTaBKe, MPOJAKEe) U SKCIUTyaTaluu
(MpUMEHEHUH) paIMOIIEPEIAIOLINX CPEICTB.

1.4 Kourtpons wucnonHenuss Hopm I'KPY, a Takke W3MEHEHHMH WJIM JONOJTHEHUN
yrBepxaeHHbIX Hopm I'KPUY sBnsieTcs o0s13aTenbHBIM 10 BpEMEHU BBOJIa B AelicTBUE B Poccuiickoit
@denepanyi WM W3MEHEHHS, JIOTIOJIHEHHUS COOTBETCTBYIOIIMX JEHCTBYIOMIMX TOCYAapCTBEHHBIX
cranaptoB. Ilociie BBoja B A€iiCTBUE rOCY1apCTBEHHOI'O CTAHAapTa Ha IIKMPHHY MOJIOCH PAJHOYacTOT U
YPOBHHU BHEINOJIOCHBIX M3IY4YE€HUH PagMONEPENaoIUX YCTPONUCTB, IPOBEPKA ITUX CPEJICTB HA BBIOJIHEHUE
YCTaHOBJICHHBIX TpPeOOBaHMI OCYILIECTBISETCS B COOTBETCTBHM C JCHCTBYIOLIMM T'OCYAapPCTBEHHBIM
CTaHIAPTOM.

1.5 Jlna cnydaeB, He OXBayeHHBIX HacToAuMMU Hopmamu, pa3zpaboT4uKy paauorepearolx
YCTPOICTB COCTaBIISIOT PEKOMEHJAIMK [0 OTPAaHUYEHHIO IIMPUHBI TOJIOCHI YacTOT M BHEMOJOCHBIX
u3ydeHuil. PekoMeHayeMble orpaHuueHus: ¢ He0OXOJUMBIMU 000CHOBaHUSIMH coriiacoBeiBatoTcst ¢ I'KPY
Ha 3Tare MoJy4yeHHs pa3pelleHus Ha pa3paboTKy amnmnapaTypbl U BHOCITCS B BUAE TEXHUYECKUX TpeOOBaHUI
B TEXHUYECKHUX YCJIOBHUSX HA armaparypy.

B otaensHBIX ciydasx no corsacoBaHuio ¢ ['KPY mMoryTt ycraHaBIMBAaThCS 3HAYEHUS IIAPUHBI
IIOJIOCHI PAIMOYACTOT ¥ BHEIMOJIOCHBIX U3JIy4€HUH, OTIMYAroLMecs oT HacToaumx Hopm.

1.6 KoHTpOI1b HOPMUPYEMBIX MTAPAMETPOB OCYIIECTBISETCS:

Q)P UCTBITAHUSX Ha dTamax pa3paboTKH, MPOM3BOACTBA W TOJATBEPKICHHUS COOTBETCTBUSA
YCTaHOBJICHHBIM Tpe6OBaHI/I$IM. HpI/I OTOM TIIOPAJOK KOHTPOJA B XOJAC APYIrUX BHUAOB HCHBITaHUI
YCTaHABJIMBAETCS B COOTBETCTBUU C TEXHUYECKMMHU YCIOBUSIMHU Ha paMoNepeatoline YCTPOUCTBa;

0) Ha sTtamax skcruryatanuu POC opraHamMu paguodyacTOTHOM CIYKObI M TOCYIapCTBEHHOTO
HaJ30pa 3a JEeATENbHOCThIO B OONACTH CBs3M, WHGOPMAIMOHHBIX TEXHOJOTUH ¥ MAaCCOBBIX
KOMMYHI/IKaHI/Iﬁ B ClIydasAaX BOSHUKHOBCHHA PaaUOIIOMEX.

1.7 Ilpu nanuuuu ['ocyaapcTBEHHBIX CTaHJApTOB (MM MPHUHATHIX B Poccuiickoit denepauuu
MEXIYHAPOAHBIX CTAaHJIaPTOB) Ha KOHKPETHBIE BHJBI PaJHOIEpPENaloONUX YCTPONUCTB UM CHUCTEM, B
KOTOpBIX OroBopeHbl HopMbl Ha MMIKMPHUHY IIOJOCHI PagMO4YacTOT M BHEIOJIOCHBIE W3IYy4CHUS U
METOJIMKHA HMX HW3MEPEHHM, HOPMBI Ha 3TH IAapaMeTpbl U HUX KOHTPOJb JOJIKHBI COOTBETCTBOBATh
YIOMSIHYTBIM CTaHJapTaM, €Ciu TpeOOBaHMs CTaHAapTa COOTBETCTBYIOT TpeboBanusM Hopm wnim
npeBblmaoT ux. [Ipy  HEOOXOIMMOCTH  MPOU3BOAUTCS  IEepecueT  3asBJICHHBIX  BEJIMYUH
(M3MEpUTETHPHOTO YPOBHSA M HIMPUHBI MOJOCH) Ha npeaycMoTpenHble kaproukamu TT/ (popma Nel
I'KPY).

1.8 BrimonHeHne M3MEpEeHUN KOHTPOJIBHOW IIMPUHBI MOJOCHI PaJMOYacTOT U BHEMOJOCHBIX
U3JIy4YCHUN pPaAuoOINepeaTYMKOB TIPaX1aHCKOrO IPHMEHEHHUS BBIIOIHACTCS B COOTBETCTBHH C
METOJIMKaMH (METOJIaM1) U3MEPEHH, aTTeCTOBAaHHBIMU B YCTAHOBJIICHHOM HOPSJIKE.



2 TEPMUHBI 1 ONPEAEJIEHUSA

21 Kuacc H3Iy4eHHMs. COBOKYIMHOCTb XapaKTEPUCTUK paIUOHM3IydeHHs, oOO3Hauaemas
YCTaHOBJICHHBIMH YCIIOBHBIMU O0O3HAYEHHSIMH TUTIOB MOJIYIISIIMKA OCHOBHOW HECYINEH, MOIYIUPYIOIIETO
CHUTHAJIa, BUJIA TIEpe/IaBaeMbIX COOOIIEHUH, a TaKkKe, MPU HEOOXOIUMOCTH, JOMOJIHUTEIbHBIX XapaKTePHUCTUK
CUTHaJIa.

2.2  Heob0xogumasi mupuHa noJockl yactor (HIUITY): mmpura moysockl 4acToT, KOTOpas
JOCTaTOYHA TPU JAHHOM KJIACCe W3IYYeHHs ISl OOECHECUCHHUs Tepeladyd COOOIICHUH C HEoOXOauMOn
CKOPOCTBIO M KQUYECTBOM TIPH OPEJICTICHHBIX YCIIOBUSX.

2.3 BHemoJiocHOe W3Jy4YeHHe: HEXKEIATCIbHOE H3IydeHHWE Ha YacTOTe WJIM Ha YacToTax,
HEMOCPEACTBEHHO MPUMBIKAIONIMX K HEOOXOAMMOW IIHMPUHE MOJIOCHl YacTOT, KOTOPOE SBISETCS
pe3yabTaTOM MPOIECCa MOAYIISIIIUU, HO HE BKITIOYAET NOOOYHBIX U3ITyUYCHUM.

24  Ilo0ouyHOoe H3Jy4YeHHMe. HEXelaTeJIbHOE W3JIyYeHHE Ha YacTOoTe MM Ha 4YacToTax,
PaCTONIOKEHHBIX 3a TpeesiaMid He0OXO0IUMOM MIMPUHBI ITOJIOCHl YaCTOT, YPOBEHb KOTOPOTO MOXET OBIThH
CHIDKEH 0e3 yiep0a AJisi COOTBETCTBYIOMIEH nepenaun coodmeHnid. K moOoYHbIM U3Ty4eHUSIM OTHOCSTCS
TapMOHUYECKHE W3JIYYCHUS, Mapa3sUTHBIC W3JIYYCHHS, NPOAYKTHl HHTEPMOIYIALUH MU YaCTOTHOTO
peoOpa3oBaHus, HO K HUM HE OTHOCSITCSI BHETIOJIOCHBIC U3ITyUEHUSI.

25 Ilojgoca wuacror paguomnsiydyeHusi Ha ypoBHe X nb: mojoca 9acToT H3IIydeHHS
paauonepesatoIero yCTpoMCTBa, 3a NpeleslaMd KOTOpOH ro0ast JUCKPETHas COCTABIISIONIAs CIEKTpa
BHEIIOJIOCHBIX PAJIMOU3IIyYEHUH WM CHEKTpaibHas IJIOTHOCTh MOILIHOCTH BHEHOJIOCHBIX pPaJUOM3IydeHHH
0CJ1abJIeHbl OTHOCUTENBHO 3aJaHHOTO (McX01HOr0) ypoBH: 0 1b 110 ypoBHs He MeHee yeM X ab.

26  KoHTposibHasi HIMPHHA MOJOCHI YaCTOT H3JIyYeHHsl: I0J0Ca 4YacTOT M3JIY4YECHHUs
pamronepearomero ycrpoicrea Ha ypoBHe muHyc 30 nb, 3a mpeaenaMu KOTOpOW Jro0as IUCKpETHas
COCTABJISIOIIAsl CIIEKTPAa BHEMOJOCHBIX pPAJMOU3IYyYEHUH WM CHEKTpalbHas IUIOTHOCTh MOIIHOCTH
BHETIOJIOCHBIX PaAMOMU3Iy4YeHHI ocnabieHbl He MeHee, yeM Ha 30 1b oTHOCHTeNbHO 3a/JaHHOTO (MCXOJHOTO)
ypoBas 0 1b.

2.7 IluxoBasi MONIIHOCTH pPaJMoONepPeNaTYNMKA: TOJABOJMMAS OT Iepefardnka K Quuepy
AQHTEHHbl MOUIHOCTb, YCPEIHEHHAas 3a BpEMsl OJHOIO PaJMOYaCTOTHOTO MEPUOAA, COOTBETCTBYIOILIETO
MaKCUMAaJIbHOM aMITTUTY/IE MOAYTUPOBAHHOM Orubaroieil mpyu HOPMaIbHBIX YCIOBUSX PaOOTHI.

2.8  IlpucBoeHHasi MOJIOCA PAJAMOYACTOT. IOJIOCA YACTOT, B Tpejerax KOTOPOH pa3pelieHo
m3nydenue POC. I[llupuna mpuCBOEHHON MOJOCH YacCTOT PABHSAETCS HEOOXOAMMOM MIMPUHE IOJIOCHI
YacTOT IUTIOC YABOCHHOE aOCOTIOTHOE 3HAYEHHUE JIOMYCTUMOTO OTKIOHEHHS 4YacTOTHI. J[Isi KOCMHUYECKHUX
CTaHIIMA TMPUCBOCHHAS TI10J0CAa YacTOT BKJIIOYACT B Ce0s YIBOCHHYIO MaKCUMAJIbHYI BEIUYUHY
JOTIEPOBCKOTO CABUTA YAaCTOTHI, KOTOPBI MOXET HAOMIOAAThCS IO OTHOIICHUIO K JTFO00H TOUKE 3eMHOMN
TTOBEPXHOCTH.

29 OrpannunTtenbHasi JIMHUSL BHEMOJOCHOIO M3JYYeHHUs: JUHHUS HAa IUJIOCKOCTHU
KoopauHAT (YPOBEHb-4aCTOTA), KOTOPAsi yCTAHABIMBACTCS I KAXKIOTO KJIacca W3IIyUYEHHUS W SBISETCS
BEpXHEW TpaHMIe MaKCUMalbHO JIOMYCTUMBIX 3HAYEHHH YPOBHEM COCTABJISIOIIUX BHEMOJOCHOIO
CIIEKTpa U3JYYCHUS, BRIPAXKEHHBIX B JICIIMOEIaX OTHOCUTEIBLHO 3a1aHHOTO (McX0aHOT0) YpoBHS 0 1b.



3 CIIMCOK HOPMHUPOBAHHBIX KJIACCOB U3JTYYEHUA

VYcnoBHoe 0003HaYEHNE NoNe ctp. YcnoBHoe 0003HaYeHNE NoNe ctp. YcnoBHOE 0003HAUCHIE NoNe ctp.
Ky1acca U3JIydeHust KJIacca M3JIy4CHHs KJlacca M3Ty4eHHs
AMIUIMTYIHAS MOV JIAINA F7WD 24 J7B 12
ALAAN 9 F8B 20 J7BCF 11
A1BBN 9 F8BBT 20 JBEKF 15
Al1D 9 F8BBN 20 JXX 39
A2AAN 9 F8E 19 R3C 16
A2BBN 9 F8EJF 20 R3CMN 16
A3C 16 FS8EHF 19 R3EJN 13
A3EJN 12 FSEHN 19 R3EGN 15
A3EGN 15 F8W 20 R7BCF 11
A7B 10 FSWWN 20 R7BCN 11
ATD 10 FoB 20 R7DCN 11
A8EJN 13 FOBBT 20 UMITYJIbCHAS MO YJISIIUS
ABW 13 FO9BBN 20 K1D 35
BSEGN 16 FID, 21,24 K1IN 35
BSEJN 14 FODBN 21 K1W 35
BOWWF 15 FODBT 21 K7D 23, 27
BOWWX 16 FOE 19, 21, 24 K7E 23, 27
CMEHIAHHAS MOAYJISILNS FOEBT, 21 K7WWT 23
D1W 23 FOEBN 21 K7W 27
D1D 23 FOW 19, 24 LIN 35
D7C 23 FOWWF 21 LXN 35
D7D 23, 27 DOA3Z0BAA MOYJIALSA MON 35, 36
D7E 23 G1B 22 M7EJT 35
D7W 23, 27 G1BCN 22 MXN 35
DXD 23 G1D 22,25 NON 36
D8E 23 G1E 25 PON 36
D9E 23,27 GIF 25 PONAN 36
DowW 23 G1wW 25 QON 36
YACTOTHAS MOV LA G2B 25 Q1D 37
F1B, 17,24 G2D 25 Q1IN 37
F1BBN 17 G2wW 25 Q1W 37
F1BCN 17 G7C 27 Q7D 28
FICMN 20 G7B 26 Q7E 28
F1CNN 20 G7D 26 Q7W 28
F1D 17,24 G7E 26 QXN 37
F1E 24 G7F 26 X7TEWX 29, 30
F1CNN 20 G7TW 26, 27 XTFWX 32
F1W 24 G7X 26 XTWWX 32
FIWD 24 G8W 24 VXN 38
F7WD 24 G9D 24,26, 27 IMPOYUE CIIYYAU
F2B 17 G9E 24 WON 36
F3C 20 Gow 24,26, 27
F3CMN 20 GOWDN 26
F3CNN 20 GOWDT 26
F3EGN 19 OJJHOITIOJIOCHAA AM
F3EJN 18 H2BBN, H2BFN 10
F3FM 19 H3EJN 13
F3FN 19 H3EGN 16
F3FW 19 J2A 10
F7B 17,24 J2B 10
F7BDX 18 J2D 10
F7D 17, 24 J2BBN 11
F7DD 24 J2BCN 11
F7E 24 J3EJN 14
Frw 24 J3EGN 15, 16




4 HOPMbI HA IUPUHY ITOJOCBHI PAIMOYACTOT U BHEITOJOCHBIE
N3JIYUYEHUA

4.1 HeoOxouMas IMPHHA MOJIOCH YaCTOT SBJISCTCS UCXOIHBIM ITapaMeTPOM MPH HOPMHUPOBAHUHU
IIMPUHBI  TOJOCHI  PAAMOYacTOT ¥ BHEMOJOCHBIX W3Iy4eHUH U ompeaensiercs 1o (opmynam,
npuBeeHHbBIM B TaOmumax 4.1-4.15. Ilpu pacyere HEOOXOAMMOW HIMPHHBI IMOJOCHI YacTOT JOJKHBI
WCIIOJIb30BAThCSA MPEIyCMOTPEHHBIE HACTOSIIMMHU HOPMaMU TapaMeTpbl MOJYISALNU, OTHOCSIIHECS K
JTAHHOMY KJIACCy W3JyUYCHUS M TUIY PaIuoIepeIaolero ycrporncTra. s cucreM mudpoBoit nepenadu
IPU HUCHOJB30BAHUU (QHIBTPOB (OPMHUPOBAHUS IHPPOBBIX HMIYIHCOB HEOOXOAWMO YUHUTHIBATH
KO3 (HUIIMEHT MPOIyCKaHUsA PHIbTPa ¢ KOCHHYCOUIAIBHBIM CIIAJOM HIIM €r0 anmpokcuManuio. CIucKu
YCIIOBHBIX 00O3HAYCHUU MapaMeTpoB U a0OpeBHATYp THIIOB MOMYJISAIIMH, MCIOIK30BaHHBIX B Hopmax,
JaHbI B IPHJIOKEHUHU Y.

4.2 Hopmbl Ha KOHTPOJIBHYIO WIMPHHY TOJOCHI YacTOT ONPEACISAIOTCS 1o (opMmylam,
npuBeaeHHbIM B Tabnunax 4.1-4.15 wa ypoue munyc 30 nb (BK =B_30) OTHOCHUTEIBHO 3aIaHHOI'O

(ucxonmnoro) ypoBus 0 nb. [ HEKOTOPBIX THIIOB paJMOIOKAIMOHHBIX cTaHIMi Bl ompenensercs Ha
ypoBHe munyc 40 nb.

4.3 HopMmbl Ha BHENOJIOCHBIE HU3Jy4eHUs YCTAHOBIJIEHBI 110 3HAYEHUSAM LIMPHUHBI MOJOCHI YAaCTOT
panuonsaydeHus: Ha ypoBHAX X nb, paBHbIx muuyc 40, munyc 50 m mmuyc 60 n1b (B4, B c,B 4)

OTHOCHUTEJNIbHO 3aJlaHHOro (ucxoaHoro) ypoBHs 0 nb. HopmupoBaHHbIE 3HaY€HMs] LIMPUHBI MOJIOCHI Ha
TUX YpPOBHAX OMmpeensorcs mno Qopmynam, npuBeneHHbIM B Tabmunax 4.1-4.15. CoenuneHue
HOPMHPOBAHHBIX TOYCK, KOOPJIMHATHI KOTOPBIX IO OCH OPIMHAT COOTBETCTBYIOT YKa3aHHBIM BBIIIC
YPOBHSIM, a 0 ocu abcuuce - Jorapudmy OTHOCUTETHHO PACCTPOMKH OT HECYIIEH YacTOTHI MO YacToTe,
JaeT OTPAaHUYUTEIHHYIO JTMHUIO JIJIsi BHEIIOJIOCHOTO CIICKTPA.

4.4 llpy HOPMHUPOBAHHMM IIAPAMETPOB CIEKTPA H3JIyYa€MbIX CHUTHAJIOB CTaHAAPTHU30BAaHHBIX
TEXHOJIOTUI HEOOX0IMMO HCIIO0Ib30BaTh CIIEKTPAIbHbIE MAaCKH, IPUBEICHHBIE B PUIIOKEHUAX A-M.

4.5 KoHTpoIb IUPHUHBI MOJ0CH PaAM0YacTOT U BHETIOJIOCHBIX U3ITyYEHHH OCYILECTBIISIETCS ITyTEM
M3MEpEeHUs] KOHTPOJIBHON MIMPHHBI TOJOCHI YacTOT M IIUPHUHBI TOJIOCH YacTOT MO ypoBHsSM MuHyc 40,
muHyc 50 u Munyc 60 15 OTHOCHTENBHO HYJIEBOr0 YpoBHs (nmpuinoxeHue H).



Tabnuua 4.1 — @opmynbl 11 pacyeTa HOPM Ha IIUPUHY IMOJOCH PAAUOYACTOT W BHEIMOJIOCHBIE U3JIYYEHUS ISl aHAJOTOBBIX BUIOB MOIYJISALIMH C
aAMIUTUTYJTHOM MOJYJISIIIUECH

Kinacc H3JTy4YCHUA

HOHOJ’IHI/ITCJ’ILHLIG
XapaKTCPpUCTUKHN

DopMyIIbl U151 pacyera

Heo0xonnmol HAPHUHBI TOJIOCHI

gacroT - BH, 'y

KOHTPOJIbHOM IIHPHUHBI OJOCHI YaCTOT -
B, T'u n BHEnmONOCHBIX W3JIy4eHUH Ha
yposHe A 1B, 't

IIpumeuanue

1.1 Curnan ¢ uadopmaIeil B KBaHTOBaHHOH WIH UG POBOH hopme

Tenerpadus, Panuonepeuaumlmm By =FsE Bx =B=n 3naucnue KosdduUIHEHT K=
He3aTyXaromue konebarmns @chnp OBAHHOH CITyKOHI ¥z =5 nna nunmi, B_.»_uj =1.3Bx YCTaHAaBIIMBAETCS AJIA PA3IMYHBIX TUIIOB
ALAAN, A1BBN anuonepeNaTaukn. | TIO/IBEP’KEHHBIX 3aMHPaHUSIM; - panguonepenaTynkoB B TY B 3aBUCHMOCTH OT
CYXOIYTHOM M MOPCKOit B_sp=L6Bx
OB IKHELK Gk s =3 ju1s nunmii 6e3 Ha3HA4YCHUs PaJuoIepeiaTuhKa 1
MOHle)lCTL}O 6oneey1 00 Br saMupaHuil B _gn = 2Bx JIMaIa30Ha UCIONb3yeMbIX PaIHOYacTOT
PanuonepenaTunku Bg =5B Ex =7E
CYXOILyTHOH U MOPCKOM Br =14Bu
MOJIBUYKHBIX CITYKO _
MouHOCThI0 100 BT 1 MeHee B_gp =136Bx
Papnonepenarumku Eu =5E Bx =7B Br =14B=n Hopwmsl pacnipocTpaHsoTcs Ha CKOPOCTH
BO3IYIIHBIX CYIOB ' mauunymsman B <20 Box; B ciyuae
BO3JIYLLIHOM MOABMKHOM B—-’-“:' = 1.86Bx E>208B
0J1 BBOJIATCS OTPaHHYCHUS,
CITYKOBI B—jl:l = 3:Bx COITAaCOBAHHBIE C 3aKa3YHUKOM.
B—ﬁﬂ = 5,8BI{
BunapHas aMromuTyiHO- Eu =3B Bx=14Bg=T7B E_,s=En
MAaHUITyJIMPOBaHHAS B_y = 14Bx
Hecyas
AlD B—jl:l = 2,5BK
B—ﬁl:l = 4,5BK
Panuopeneiinbie By = KgB Bx =1.05BEx
JIMHUA
(PPJT) Fl3 =3 nnst nunnii 6e3 BE_4 =13Bx
3aMHpPaHUi; E_5p =16EBk
K5 =5 nns nunmii ¢ B_g = 2Bx
3aMUpaHUSIMH
TonanbHas Tenerpadus - EBu =2Fe+5E B =2Fe+65E

A2AAN, A2BBN

B_g = 2Fe +13B




[Tponomxenne Tadbmuiet 4.1

DopMyIbl 151 pacueTa
JIONOJHUTENBHBIE Heob6xonuMoii upUHbI NOJA0CH | KOHTPOJIBHOM HIMPHUHBI TIOJOCHI YaCTOT -
Knacc n3nydyenus E . IIpumeuanue
XapaKTePUCTHKH gacToT - BH, I'1g BE¥ , I'u n BHEMONOCHBIX M3y deHNit Ha
yposHe £ 1B, '
Tenerpadust MHOTO- Bz =2FER Ex =Bn
KaHaJIbHAs E_yq = 1.3Bx
A7B, A7D
B—jl:l = 1,6BK
B—ﬁl:l = ZBx
TonanpHas Tenerpadus, EBu=2F+5E Bx =B=n 3a UCKIIIOUYEHUEM PAUOIEPEIaTYMKOB
onxHa OOKOBas Tooca E_ an = 1,25Bx BO3IYIITHOM U MOPCKOH ITOABHKHBIX CITYXO,
4acToT, IOJTHAS HeCyIas TpeOOBaHMUS K KOTOPHIM IIPUBEICHBI B
H2BBN B_sp =1553Bx Tabymuax 2 u 3 COOTBETCTBECHHO
H2BFN B—rSI:I = 2B
TonanbHas Tenerpadus, Curnan u36MpaTebHOro Ex =FE Ex =Bn
onHa OOKOBas ToI0ca BBI30BA C HCIOJIb30BAHHEM E_yq =1,25Bx
Y4acTOT, MOJIHAS HeCyIas MOCIIEZIOBATEIHLHOTO
H2BBN, H2BFN OIHOYAaCTOTHOTO E_qp =155Ex
KOZMPOBAHUSI B_gn = 2Bx
OpHomonocHast EBu =3E Ex =En
tenerpadus, MoIaBIeHHAS E_4 = 1.3Bx
Hecymas
J2A--* B—Iﬁﬂ = ZBx
[Mpumeuanue - * 31ech U Janee Mo TEKCTY MPOYEPKH B 0003HAYCHUH KITACCA U3TYUCHUS 3aMEHSIIOT HE MCIOJIb3YEeMbIe JIOTOIHHUTEIbHbBIC XapaKTEPUCTUKH (CM. npuiioxkenue P)
V3kononocHas Mopckas noJgBHKHas Clry»k0a Bu=11B Br =2 5B
TOHaJbHas Tenerpadus NBPM
pag B_, = 2B
J2B, J2D
B_ a0 = E,BBK
B—ﬁl:l = B,GBK




[Tponomxenne Tadbmuiet 4.1

Dopmynsl 11 pacyera

JIOTOTHUTETBHBIE Heo0xoauMoii MUPHUHBL MOJIOCHI| KOHTPOJIBHOW IUPHUHBI OJOCKHI YaCTOT -
Knacc n3nydyenus . IIpumeuanue
XapaKTePUCTHKH yacror - BH, 't By, I'u n BHEMONOCHBIX M3TydeHNii HA
yposHe £ 1B, '
TonanbHas Tenerpadus, BTOpHYHOE YIIOTHEHHE Eu =3B Ex =En
o/Ha OOKOBas ToI0ca KaHaJya, 00pa3yeMoro E_yq = 1.3Bx
4acToT, MOAaBIICHHAS OJTHOTIOJIOCHBIM
Hecylas panuonepenaTiuKoM C B_jlj = 16Bx
J2BBN MIOJIaBJIEHHON HECYINE, =
TOHAJHHBIMH MTOCBUTKAMH Ha B_g = 2Bx
noxHecymeit 1 KI' wmm Bu =3B Bx =136Bg =6 5E PacnpocTpanseTcs Ha paquonepe1aTIuKH
CYXOITyTHOW TIOJBMKHOU CITY>KOBI
1,6 kT B_g = 19Bx e .
MomHocTh0 100 BT 1 MeHee
TouansHas Tenerpadus, JIBYXIIO3HI[MOHHBIN KOJI En =3B B =136Bg =628
onxHa OOKOBas ToIoca 0e3 ucIpaBJICHUS OIIHOOK,
B_y =1.25Bx
94acToT, IOAaBIICHHAS paauoTnepeJaTIuKN
Hecylas CYXOILyTHOM ITOJABMKHOM
J2BBN CITY’KOBI MOIITHOCTBIO
100 BT u Mmenee
TonanbHas Tenerpadus, JIByXHO3MUMOHHBIN KO C Eu =3E Ex =En
oaHa OOKOBas MmoJyioca UCIPABJICHUEM OINHOOK, BE_yq = 1.3Bx
4acTOT, MOAaBJICHHAS panuo- meperaTunKu
Hecylas CYXOIYTHOM MOJIBU>KHOM B_jn =1,6Ex
J2BCN CITy>KOBI -
B—ﬁl:l = 2Bx
Bu =3B Bx =136Bg =6 5E PacnpocTpansercs Ha paguonepe1aTIuKH
CYXOITyTHOW TIOJIBMKHOU CITY>KOBI
B_q = 1.9Bx yxony A Y
MomHocThi0 100 BT 1 MeHee
MHorokaHanbHas Bu=FE, EBx =12Bu=1,2Fe
TOHaJIbHAs Teaerpadus, rne FE - Bepxmss yactora B =175k
—dn T L E
oaHa OOKOBas MmoJyioca OJTHOTIOJIOCHOTO KaHala
JacTOT, ocTabIeHHas B_sp =333Bx
Hecymas
R7BCF, R7BCN, R7DCN B_gp = 3.75Bx
MHoOroKaHaIbHAs Eu=Fe-Fn, Ex =1,2Bu =
TOHaJIbHAs Teaerpadus, rne FE - Bepxuas yacrora =1.2(Fe - Fu)
oziHa OOKOBast Hosoca OJIHOIIOJIOCHOTO KaHaa, FH - :
1acToT, MOJIaBJICHHAsA HIMOKHSIS 4acTOTa B_4|:| =175Bx
Hecymas OHOTIOJIOCHOTO KaHaja _
J7BCF B—jl:l = B,BBBK
B—ﬁﬂ = 5,?531{
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[Tponomxenne Tadbmuiet 4.1

Knacc n3nydyenus

JloTmoTHUTEIIbHBIC
XapaKTePUCTHKH

Dopmynsl 41 pacyera

Heo6xoanmoii MUpPHUHBI MOJIOCH
vactor - BH, 1

KOHTPOJIBbHOH IIUPUHBI TIOJIOCH! YaCTOT -
BE¥ , I'u n BHEMONOCHBIX M3y deHNit Ha

yposHe £ 1B, '

IIpumeuanue

V3KormoJiocHas TOHaJbHAas

Mopckas oJABUKHAS CIIyK0a Eu=11E Br =2%Bu =25
Tenerpapus NBPM, E - 2Ry
J7B -
B—jl:l = E,SBK
B—ﬁl:l = B,GBK
MHorokaHanbHas KpoMme paauo- nepesaTunkon Bz =Fs-TFu Bx = 14B=n
Tenerpadus MOPCKOM TOJIBHKHOU CITYKOBI _
e B_s = L6Bx
B—jﬂ = 2,2BK
B—Iﬁﬂ = E,QBI{

1.2 Tenedonus (He 3ByKOBOE BellIaHKE)

Tenedonus, a1Be GOKOBBIE PaguonepenaTauku EBu = 2Fe Bx =19Bn
MTOJIOCHI YacTOT, (UKCUPOBAHHOM CITyKOBI 03 Ex = 28Fw
OJTHOKaHAJbHAs MPEABAPUTEIBHON KOPPEKIMH :

A3EJN AUX BE_gq = 1,74Bx
B—jl:l = 3,16BK
B—ﬁﬂ = 5,53BK
PanmonepenaTanku Eu =2Fe Bx =2.5Bx
(MKCHPOBaHHOH CITYKOBI C Bx = 5Fs
npe/iBapUTeIbHON _
Koppekuuein AYX u B—'*“:' = 1.8Bx
paauoriepeIaTInKH B—jl:l = 312Ex
MOJIBHKHOM CITyKOBI
B—Iﬁﬂ = 5,52BI{
PajguonepeaTuuku Eu = 2Fe Bx =2.5Bx
BO3/IYIIHBIX CYJIOB Ex = 5Fs
BO3JIYLLIHOM MOABMXKHOM _
CIYKObI B_g = 18Bx
B—jl:l = B,EBI{
B—ﬁﬂ = 5,6BI{
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[Tponomxenne Tadbmuiet 4.1

Dopmynsl 11 pacyera

JIOTOTHUTETBHBIE Heo06xoanMo# IMpHUHBI TIOJIOCH! | KOHTPOJIBHOM IIMPUHBI ITOJIOCH! YacTOT -
Knacc n3nydyenus . IIpumeuanue
XapaKTePUCTUKH gactor - BH, ' B, 't u BHeMmoOCHBIX M3TydeHMit Ha
yposHe £ 1B, '
Tenedonus, onna 6oxoBas Pagnonepenatunku Eu=TF=r Bx =115Bxu
T10JI0Ca YacTOT, MOJTHAsI (bUKCHPOBaHHOH CITYXKOBbI _
Hecyman Bx =115
H3EJN B_35 = 1,D9BI{
OcnaGneHHas Hecymas -
R3EIN B_q = 13%Bk
B—ED = 2,52BK
B—ﬁl:l = 4,?31{
PaguonepenaTanku Eu=FE Ex =12E=
CYXOILyTHOM ITOJIBUKHOM _
CITy’KOBI MOIIIHOCTBIO O0JIee Bx =12Fs
100 Br B_y = 175Bk
B—jl:l = 3,33BK
B—Iﬁﬂ = 5,?5:51{
Tenedonus, oxHa 6okoBas Pagnonepenatunku Eu=TF=r Brx =13Bx
110J10Ca YacCTOT, IOIHAs CYXOILyTHOM MOJIBUKHOM _
HecyIas CITy’KOBI MOIITHOCTBIO Bx = 158Fs
H3EJN 100 Bt u MeHee B_q =19Bx
OcabieHHas Hecynias -
R3EJN B—jl:l 3,33BK
B—ﬁﬂ = 6,1 1BK
JIBa i Goiee PPJI ¢puxcupoBaHHOMU CiTy>KOBI Eu =2FE By =5Fe=25B=n
TeneOHHBIX KaHAJIOB FE - Bepxuas uacrora E )
C 9aCTOTHBIM IPYIIIOBOM MOJIOCKI YACTOT -4l ’
YIUIOTHEHUEM E_ a0 = 228
ABEJN
B—ﬁﬂ = 5,6BK
JBa u 6onee tenedonubx | Perpancnsanua TB-nepenau By =2Fg+ Bx =2 5Bm
ranaton o +2Fe + 2D B_y = 1.8Bx
KOMOMHUPOBAaHHBIMU
THTIAMM TIEpENadn E_qp =3ZBk
ABW
B—ﬁl:l = 5,6BK
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[Tponomxenne Tadbmuiet 4.1

JloTmoTHUTEIIbHBIC

Dopmynsl 11 pacyera

Heo6xoanmoii MUpPHUHBI MOJIOCH

KOHTpOJ’ILHOﬁ IIHUPHUHBI TOJIOCHI YaCTOT -

Knacc n3nydyenus . IIpumeuanue
XapaKTEPUCTHKU yacror - BH, 't Er , I'u n BHEMONTOCHBIX M3TydeHNMit Ha
yposHe £ 1B, '
Tenedonns, oaua GokoBast Pagnoneperarauku Eu=Fe-F=n Bx =115E=m
110JI0Ca 4acToT, (hUKCUPOBAHHOM CITYKOBI Bx =115(Fe -Fu)
HOaBJIEHHAs HECYILast ’
J3EJN B_35 = 1,D9BK
B_4 =1.39Bx
B—jl:l = 2,52BK
B—ﬁl:l = 4,?BI{
PanuonepenaTanku Eu=Fe-Fm Bx =12Bu=12{Fe—Fu)
CYXOITyTHOM M MOpPCKOM _
HOJBHKHBIX CI1yK0 B_q=151Bx
MOIIHOCTBIO Gonee 100 BT B—SEI =3 35BK
B—ﬁﬂ = 5,?531{
PajmonepenaTanku Bu=Fe-Fnu Bx =18Eu =18{Fe - Fu)
CYXONyTHOM U MOpPCKOM _
HOJIBHKHBIX CI1yKO B_4 = 15Bx
monrHocThio 100 BT 1 Mmenee E _s) = 33Bw
B—ﬁﬂ = E,IBK
Tenedouus, nepegaua Ha Tenedouus Ha AByX B =2FE Bx =1,05Bu =2, 1Fe
HE3aBUCHMBIX OOKOBBIX | HE3ABUCHUMBIX IOJIOCAX YACTOT
B_qp=143Bk
[0JIOCaX YacToT,
ocabieHHas WK B_sp =2,57Bx
NOJIaBIICHHAsT HECYIIAst _
Tenedonns Ha yeTbIpex By =4FE Bx =1,05Bu = 4,2FE
HE3aBUCHUMBIX 110JI0CaX 9aCTOT B_ = 143Bx
B—ED = 2,5?BK
B—ﬁﬂ = 4,6?:81{

13




[Tponomxenne Tadbmuiet 4.1

Knacc n3nydyenus

JloTmoTHUTEIIbHBIC
XapaKTePUCTHKH

Dopmynsl 11 pacyera

Heo6xoanmoii MUpPHUHBI MOJIOCH
vactor - BH, 1

KOHTPOJIBbHOH IIUPUHBI TIOJIOCH! YaCTOT -
BE¥ , I'u n BHEMONOCHBIX M3TydeHNil Ha
yposHe £ 1B, '

IIpumeuanue

Tenedonus, nepegaua Ha Bu = MNpFE, Brx =13E=
HE3aBHUCUMBIX MOJIOCAX _
acror rae M - uncno HezaBHCHMBIX E_ an = 1,2Bx
BQWWF II0JIOC 4acCTOT B 50 = 2 EBK
B—ﬁl:l = B,TBI{
JlBa uin HCCK60.HBKO Teneponus ¢ obecrneyeHuEM Bu=Np(Fe-Fan) Ex = 1.2Eu
KaHAJIOB OJIHa OOKOBast CEKPETHOCTH Mo - _
Hooca rae [dfr - gncio HesaBuCHMBIX B_qp = 153Ex
JSEKF IT10JIOC 4aCTOT B_SD = B,BBBK
B—Iﬁﬂ = 5,83:51{

1.3 3ByKkoBOE BelIaHUE

Paguosemanue, nse Eu =2FE Bx =12Bu =2 4FE Fs MoxeT usmensatbest ot 4 k' no 10 kI’ B
OOKOBBIE IIOJIOCH! YaCTOT B —117Bx 3aBHCHUMOCTH OT TPeOyeMOro KadecTBa
A3EGN -
B—jl:l = 2,42BK
B—ED = 2,?5BK
PanguoBenianue, ogHa Eu=FE Br =115Bu =115Fe Fg Moxer n3menstoest oT 4 k' 1o 10 k' B
60KoBast 1oJyioca 4acToT, B —190B 3aBHCHUMOCTH OT TpeOyeMoro kadecTBa
ocnalneHHas Hecyias -4n ~ LesDE
R3EGN B—jl:l = E,UQBI{
B—Iﬁﬂ = 3,83:51{
PannoBenianue, oHa Bz =Fs-TFu Br =1,15BE=n Fg mMoxet uamensitees o1 4 kI'p 0 10 k' B
6oKoBas mmoyoca 9acTor, B —199B 3aBHCHMOCTH OT TpeOyeMoro KauecTBa
T10/IaBJICHHAs HECYIIAs -4n ~ LesDE
J3EGN B—jl:l = E,UQBI{
B—Iﬁﬂ = 3,83:51{
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[Tponomxenne Tadbuuib 4.1

Dopmynsl ai1st pacuera
Knace mmyserms JIOMOIHUTEIbHBIE Heo0xoa1Moii IUPHHBI IOJIOCHI| KOHTPOJILHOM ITMPUHBI HOJIOCH! YaCTOT - N
XapaKTEePUCTUKH gactor - BH, I'n Bx, T'u n BHenonocHbIx u3nyuenuii na
yposHe £ 1B, '
Pagnosemanue, nepenada Eu =2FE Bx =1,05Bu = 2,1Fe Fg Moxet uzmensatsesa oT 4 kI'n 1o 10 kI’ B
Ha He3aBHCHMBIX OOKOBBIX _ 3aBHCHUMOCTH OT TpeOyeMOro KadecTBa
M0J0Cax 9acToT, B_g = 143Bx
ocnabaeHHas Uiu B—ED =257Bx
H0/1aBJICHHAs HeCcyllas
Pangnosemanue, ogHa Eu=FE Bx =1,15En Fg MoxeT n3mensarses ot 4 k' no 10 k[ B
60KoBas 1oJI0ca 4acToT, _ 3aBHCHUMOCTH OT TPeOyeMOro KauecTBa
TIOJIHAS HECYIIas B_g =1.22Bx
H3EGN B_sp = 21Bx
B—ﬁﬂ = 3,8 BBK

st KB pamnoBenanus ¢ aMIUTMTYJHON MOAYIIAIIUCH PY OpTaHU3aIMK PaIHoBEIIaHUs Ha 3apyOeKHBIE CTpaHbl HeOOX0ANMAs ITUPUHA TTOJIOCH! He TOJDKHA MpeBhImaTh 9 k'

(ocHoBanue - Permament Pagnocssi3u 1m.2.2.4 npunoxerus Ne 11)

1.4 ®akcummuie

dakcumuie ¢ MOLYJISAIUEH By = ?Fo +5FE, Ex =E=x

Hecymed, rae Fn - wacrora noamecymei. B 35 =Bu+ZFe
MOJIYJIMPOBAHHOH TIO

4acToTe MOoJIHEeCYlIeH, 1Be

GOKOBBIE ITOJIOCHI YAaCTOT

A3C--*
[pumeuanue - * 31ech U Jalee M0 TEKCTY MPOYEPKU B 0003HAUCHHH KJIACCA U3ITyUYCHUS] 3aMEHSIIOT HE HCIO0JIb3YEMbIe JOMOJHUTEIbHBIE XapaKTEPUCTUKH (CM. Tipriioxenue J1)
QDaKCKIMPIHe c Bu=Fno+1:5Fs Br=Br+Fe =Fn+25Fe
MOJYJISIIMEH HeCyIIeH,
Y. YEH B_4|:| = BK + FB
MOTyJTHPOBAHHON IO
4acTOTE NOJHECYLIEH, B—SEI = Bx + 2FE
oaHa OOKOBas MmoJioca
B—ﬁﬂ = Bx + 53FE

4acToT, OCaa0ieH-
Hasi HeCyIast

R3C, R3CMN
1.5 Cno>xHbIe U3JIyYeHHUs
Crnoxsoe m3nmydeHne B | OrHa GOKOBas 1oJIoca 9acToT Eu=2Fe Bx =11Bw Bx =2 2B& BH npu Bepxueit wacrore FE OBII kanana
JIBYX HE3aBHCHUMBIX - OJTHOTIONIOCHAs TeneoHus, WIN B - 18Rk 6oJIbIIIe KAaHAIBHOM CKOPOCTH TOHAIBHON
moJiocax 4acrtor, Apyrasi - MHOTOKaHaJIbHast Be = 2BR , -40 ? Tenerpaduu; B MHOM CIIydae JJIs Bu
HOJaBJICHHAS WIH TOHaJbHas Tenerpapus B_sp = 3.36Bx puMeHsieTes Bennunna BE

roe BB - o6mas kaHanpHas
CKOpPOCTb Tenerpaduu

ocabeHHast HeCyllas
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Kinacc H3JTy4YCHUA

BOYWWX

HOHOJ’IHI/ITCJ’ILHLIG
XapaKTCPpUCTUKHN

DopMyIibl 1151 pacyera

gacroT - BH, 'y

Heo0xoxnmoi HAPHUHBI TOJOCHI

KOHTPOJIbHOM IIHPHUHBI OJOCHI YaCTOT -
B, T'u n BHEnmONOCHBIX W3JIy4eHUH Ha
yposre A 1B, 't

IIpumeuanue

B—ﬁl:l = 5,8BK

Ta6Jmua 4.2 — (DopMy.]'IBI IJIg pacdy€Ta HOPM Ha HIHWPHHY I1O0JIOChI PAaAXOYaCTOT W BHCIIOJIOCHBIC M3JIYUCHUA OJId aHAJIOT'OBBIX BHUAOB MOAYJIALIWH C

YaCTOTHOM MOJYJISIUEH

Dopmyiisl 11 pacyera

JloTioTHUTE THHBIE Heo0xoauMoii MUPHUHBL MOJOCKHI | KOHTPOJIBHOW IUPHUHBI IOJIOCHI YaCTOT -
Kunacc uznyuyenus . IIpumeuanue
XapaKTePUCTHKH yacror - BH, ' By , I'm u BHEMONOCHEIX M3MyUeHHiT Ha
YpOBHE d nb, I'o
2.1 Tenerpadus
T AT Ba = 24B+/m Bic = 2,3 Ba/ (m'+12)1/ m’ = 2D/B
im .
F1B, F1D i 05 Am™ <15 B—AIEI =BK[2,86—(II’1 +12)1.|'6]
Eu=12B+ 24D nua 174
154m' < 5,5 BE_sqp = Bx[4 - (m +5)"""]
Br=1%E+ 21D nns B_gp = Bx[4,2 - (m=+5:|”3]
954m  £20
V3komnoJiocHas EBu=2E+24D
OykBormeyararomias D=85Tn
Tenerpadus
C UCTIpaBJICHUEM OIIMOOK
F1BCN
YacToTHAsI MAHHUITYJISILIAS = - Ex = Bx
MOJIHECYILIUX ‘Ia}éTOT B +I:1E\,)If DAE+ E =1 3Fr
F2B #F 1B e
Nf‘ - YUCIIO TTOJHECYIINX, B—SEI =1,6Bu
MF - pasnoc nogsecymux, 'y B_gn = 3Bm
Eipip - HIUMY, paccunranuas
m F1B
MHorokaHaJIbHas By = 2,4B~.E Bx = 23 Bu/ [m’+12)“6 m’ = 2IVE |
4acToTHas Tejierpadus
F7B, F7D

ama 0,3 2m' < 1,5
Erx=12B+ 24D nna
1.54m < 5,5
Eu=19B + 21D nna

B_y = Bx[2,86 — (m +12)1°]
B_sp = B[4 - (m’+8)14]

B_gg = Bx[4.8 —(m +5)1 /3]

rie B - nau6onsimas cxkopocTs
TenerpadupoBaHus B KaHaJIax
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HOHOJ’IHI/ITCJ’ILHLIG

DopMynbl U1 pacuera

Heo0xoxnmoi HAPUHBI TOJIOCHI

KOHTpOJ’IBHOﬁ IIWPHUHBI ITOJIOCHI 9aCTOT -

Knacc uzny4yenus E . Ipumeuanue
XapaKTePUCTHKH yactor - BH, I B, 't u BHEnOMOCHEIX M3MyUeHHit Ha
yposHe A 1B, 't
5.04m’ £ 20
YeTblpex- yaCTOTHAS Panuonepenarunku a) Bu=B+ 22D Bx =E=x m’ =2T5E
JIByXKaHAJIbHAS (l)I/IKCI/IpOBiaIHHOI‘/II u JUTSL CHHXPOHU3HPOBAHHBIX B_yq = (4m'+13)B
tenerpadus TIOJIBHYKHOM CITyKO KAHAIIOB; )
F7BDX 6) B = 4B +2.2D E_sp = (4,6m +26)B
JJ11 HCCUHXPOHU3UPOBAHHBIX B—Iﬁl] = (5,11‘1'1’ +4F.-"]B
KaHaJIoB,
rae B - mambomsmas ckopocts
TenerpadupoBaHus B KaHAJIAX
Panuo-niepeaTuiKu Ex =E=x m’ = 20¢3E
BOJIYIIHBIX CY/I0B B_y =13’ 23 mpu (1,3 <m < 3)
BO3YIIHOW MOIBHKHOM -
CITykKOBI B_sg =18m’ 5 g

B_g =3 B

2.2 Tenedonus

Tenedonns kommepueckas

F3EJN

Bx =2Fe+ 2D

Ex =Eu
Ex = 2Fe + 2D
E_qy=(7om +3FE
i 0,254m 213
E_qp =(7.8m +4)FE
s > 1.3
E_sp =(v4m +4 4)Fe
i 0,254m 213
E_sp = (8.4m +6)FE
g 2 L3
E_gy =(%m +6)FE
g 0.254m 213
B_sy =(8,8m +8)Fe
s 1> 13

m’ =L/ 3FEe
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DopMynbl U1 pacuera
JononuurensHbIe Heo6xoanmo# mMUpHUHBI TTIOJIOCH | KOHTPOJIBHOM IINPUHBI TOJIOCH YacTOT -
Knacc uzny4yenus E . Ipumeuanue
XapaKTePUCTHKH yactor - BH, I B, 't u BHEnOMOCHEIX M3MyUeHHit Ha
yposHe A 1B, 't
2.3 PaguoBenianye 3ByKOBOE U TEJIEBUACHHE
3ByKOBOE BelaHUE D =50y, D' =75 kT Bu=2Fe+2D By = (6, 7m +21Fe m’ = DV/3FE
(MoHO(OHMYECKHUH KaHaI) o 1<m £17 E 7 Bl Fg mMoxet uamensitoes a0 15 kI’
Y =1, = m +3Fe B A 0
F3EGN -40 7, 3 BKJTFOUHUTEITHHO
B_sy = (8,4m +4,4)Fs
B_gy = (9m’ +6)FE
ms 1 2m’ 217
Ilepenaua TB B =2Fe+2D Ex =12Bu=24Fe+ 24D
C UCIIONTF30BaHIEM _
YaCTOTHOW MOIYJISAINA B‘ﬁn = L67Bx
F3FM, F3FN, F3FW
3BYKOBOE BEIAHHE T =50 «Tm, I' =75 kT Bu=2Fe+2D Bx = {(8m +2 4 Fe m’ =D/3Fe
(crepeodonnueckuit B_auj = (9,36 +3,6)Fs Fg MoskeT usmensTbes 10 53 kI'g
KaHam) BKITFOYHTEIEHO
FBEHN B_sp = (10m’ +5,28)Fs
B_gp = (10,3m’+7,2)Fs
g 0.3 Lm” £ 17
3BYKOBOE BEIIaHHE C EBu=2F+ 2D Bx =2Fe+2.3D Fg MOXxeT u3meHsTbes 10 76 KkI'Ig
ucnonb3oBanuem UM BKJIFOUUTEIBHO
= +
F8E, FOE, FOW B_gp =6Fe+3D
3BYKOBOE BEIAHHE C D' =75 xI'y EBu=2Fe+ 2D m’ =D/3Fe
KaHaJIOM JIOTIOJTHU- g 0,34 m’ 2 0.5 Fg MoskeT usmenstbes 10 76 kl'1g
TEJILHOM I/IH(bOpMaL[I/II/I BKJIFOUUTEJIHLHO
FS8EHF
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[Tponomxenne Tadnuiet 4.2

Dopmyisl i pacyera

F8B, F9B, F8BBT,
F8BBN, FOBBT, F9BBN

rne B - naubomsmas ckopocts
TesierpaMpOBaHUs B KaHaIax

JIOTOTHUTEIBHBIE Heo0xoauMoii MUPHUHBL MOJIOCHI| KOHTPOJIBHOW IUPHUHBI OJOCKHI YaCTOT -
Kinacc uznyuenus . IIpumeuanue
XapaKTePUCTHKH gacror - BH , I'p By, I'm u BHEMOMOCHEIX M3MyUeHHiT HA
yposHe £ 1B, '
2.4 ®akcumuiie
PakcuMuie ¢ 4aCTOTHOMN Ilepenaua yepHo-6em0ro Bu=2Fe+22D, Bx =12Bu=24Fe+ 2 64D
MOy ISIIMeH Hecyei IITPUXOBOTO (TEKCTOBOTO) - _
4acTOThI (POTOCHTHAIIOM B H300pasKeHUs Fe =202 B_4|:| 1,33Bx
MMITYJIbCHOH (popme E_sp =175Bx
F1CMN F3CMN
(MOHOXpPOMHBII CHTHAIT) B—ril:l = 2,25Bx
F3C, FICNN, F3CNN Ilepesaya MOIYTOHOBOTO Bu=2Fe+22D, Brx =12Bu =24Fe+ 264D m’ = DiFe
(uBETHOM CHIHAT) ¥ LBETHOTO M300paKeHus - :
Fe =22 B_4D=D,83E>K'1[:]5’”{11’84-3’21“:'
B_jﬂ — D,BBBK']. 0 B LT 243 2™y
B_ﬁﬂ - U,BBBK']. |:|1 l,l.rl:]. 1,84'3,21'[1’)
2.5 Cno>xHble U3ITy4EeHUs
YacToTHast MaHUITYJISLIASA Eu=2E+2iD, Ex = 2,5Bu
JByMs U OoJiee 4acTOTaMH nmpu I = 0,258, B—ﬁl:l =2 8Py

UM konebanue
MOy THPOBaH-
HOE CUT'HAJIOM CHUCTEMBI
nepenauu ¢ YPK
F8EJF

Paaunopeneiinbie cucremsl
psIMOM BUJIUMOCTH,
Tponoceprsie PPJI

By =2Fe+2D,
rae L' ompenensiercs mo
tabmurie 4.3

Bx = 0,3Bu g 60 £ BE0O0
Be =07By mang M =720

B cuctemax ¢ muiioT-cUrHaioM B3aMeH FB

HOJICTABHUTh [ II.C.

UM konebanue,
MOyJTHPOBAHHOE
CHUT'HAJIOM TCJIICBUACHUS U
MOTHECYIIIUMH 3BYKa
FSWWN, F8W

Paaunopeneiinbie cucremsl
MpSAMOM BUJUMOCTH

Bu=2Fe+2Dpumm s

rae Dpam.'rs - pazmax

JCBUAIlMHU YaCTOTHI,
CO3IIaBaeMBIﬁ BHUACOCHUTHAJIOM,

FE - wacrora Bepxneii

HOJHECYILEH 3BYyKa.

Ex =0,7Bu

B cuctemax ¢ muiioT-cUrHaioM B3aMeH FB

MOJICTABHUTH [ II.C.
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[Tponomxenne Tadnuiet 4.2

Kinacc uznyuenus

JloTmmoTHUTEIIbHBIC
XapaKTePUCTHKH

Dopmyisl 1)1 pacyera

Heo6xoanmoii MUpPHUHBI MOJIOCH

gactor - BH, [

KOHTPOJIBbHOH IIUPUHBI TIOJIOCH! YaCTOT -
By, I'm u BHEMOMOCHEIX M3MyUeHHiT HA
yposHe £ 1B, '

IIpumeuanue

MuHuManbHas 4yacTOTHAs

Eu =118E, Bx =118EBu=14E
MOIYJISILIHSI au =
(MaHuIySIIAS) O€3 upu D ~ B/ B =40 1.2Bx
QunsTpanun E_sp = 156Bx
FOE, FO9D
FOEBT, FOEBN E_gp =174Bx

FODBT, FODBN

MuHUMAJIbHAS YaCTOTHAS
MOTYJISALHS
(MaHUIYISALINA) ©
¢bunbTpanmeii curuaia
¢unbTpomM ¢ ['ayccoBoit
dhopmoit AUX
F9E, FO9D

IIpu HOpMUpPOBaHHOU
nosoce ["ayccoBoro
(hopmupyromero GpuiabTpa

¢ = LT

Mpu ¢ =1 Bu=1,14B
M $=0.7 Br = 11B
rtpu $=0.5 Br=107B

Mpn $=03 Ba=0,93B

Mpn ¢ =1 Bx =1,34B
B_yq =13Bx, B_g = 1.74Bx
Tpu ¢ = 0,7 B = 1,218
B_q = 12Bx, B_g =151Bx
Mpu ¢ = 0,5 B = 1,16B
B_y = 114Bx , B_g = 1.4Bx
Tpu ¢ = 0,3 Bx = 0958
B_q =11Bx, B_g =13Bk

Opu T =1/BE u D = Bf4

YM kosiebanue ¢
YAaCTOTHBIM pa3JieJIeHUEeM

FDM-FM,
PPJI npsimoit BuAMMOCTH

Fe+2D,

Brx = 03By ans 60 £, 2600

B cucremax ¢ nuior-

CHUIHAJIOM B3aMeH FE MojacTaBuTh I II.C.

KaHaJIOB rae D p OIPEACIACTCA 11O

FOWWF

Bx =0,7Br s N, 2720
Tabnuie 4.3
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Tabmuma 4.3 - Pacuer mUKOBOH AeBHAIIMK YaCTOTEI, CO34aBAEMOM MHOIOKaHAILHBIM COOOIIIEHHEM

KomndgecTBo kKaHAIOB TOHATLHOM YaCTOTHI

D¢ddexTrBHOE 3HAUCHHUE ICBUAIINU
YaCTOTHI, CO3/[aBAEMOE U3MEPUTETBHBIM

CpeZ[HHH MOIIHOCTh MHOT'OKaHaJIbHOT'O

CpeaHsist MOITHOCTB 0JJHOTO KaHana TU

(T4), Nc ypOBHEM ojiHOTO KaHana TH A x> Ml coobmerKA (P Jarp ), AbM (P"-CP)’ AbM
12 <N, <60 0,1 2,6+ 2log N,
60 < 1T, < 240 02 %5 5log M, - 1,5
240 <17, £1020 0.2 Pyep +1010g N, wmumyc 13
M, > 1020 0,14 Pyep +1010g N, wmumyc 13

Ta6J'II/II_[a 4.4 — CDOpMy.]'IBI AJI1 pacue€Ta HOPM Ha HIUPHUHY IMOJIOCBI PAAXOYACTOT W BHCIIOJIOCHBIC M3JIIYUCHUA AJId dHAJIOTOBBIX BUAOB MOAYJIALIUHU C

($ha3oBOil MOIYJISAIUCH

DopMyJIbl U151 pacyera

Ktace Havaenis JloToMHUTETBHEIE Heob6xonuMoii upHUHbI TOJ0CH | KOHTPOJIBLHOM IUPHUHBI TOJ0CHI YACTOT - MpuMeuarie
y XapaKTePUCTHKH gactor - BH, 1 Er | 'u u BHEnONMOCHBIX W3ITYYCHHUN Ha P
YpOBHE d nb, I'o
OnroKatatbHas K, =3 s mnwii 6e3 Bu=K.B Br = 14Br= 14K B
tenerpadus, hazonas .
MaHUITYJIS U K 3a;yxaHHH’ E_,qu = 1,8631{ B—SI:I = 3,29]31{
. =9 Ui JINHUH C !
G1B, G1D, 3 B—rSIII = 5. 7Bk
3aTyXaHHeM
HenpepbisHas Ex =11E Ex =Bu=11E E_4q =1.7Bx
(ha3oMaHUITY THPOBAHHAS '
Hecymas, Tenerpadus B_sp =27Bx B_g =55Bk
G1BCN V3kormosocHas Bz =11E Bx =24Ba=264B Pannonepenarynku MOPCKON OJBUKHON

OTHOCHTeNIbHas (pa3oBas
Tenerpadus; peKOMEHIYETCS
UCTIONB30BATh CKOPOCTH
tenerpaduposanus 100 wnm
200 bog NBPM

B_q =15Bx B_sy = 2,12Bx
B—ﬁﬂ = 2,?%1{

CITyOBbI TEKTOMETPOBBIX U JIEKAMETPOBBIX
BOJIH

* Jlns anmaparypsl TPPC ("Topusont-M", JTP-12, TP-120) makcumanbHoe 3HaueHne Lif g JAaHo no TY. Jlns Apyrux KOHKPETHBIX CUCTEM MOXKET OBITh IIPUMMEHEHO MEHBILEE

D =376 A% 10

3HA4YCHUC.

0,05P sy
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Tabnuna 4.5 — ®opmynbl 11 pacdeTa HOPM Ha IIMPHUHY MOJOCH PaJAMOYacTOT M BHEIMOJIOCHBIE M3Iy4YeHHs JUIS HU(POBBIX BUAOB MOAYJALUU C

aMILTUTYAHO-()a30B0i MoayIsanueil”

Dopmyisl 1Jis pacyera

IIpumeuanue

KOHTpOJ'ILHOﬁ HIHUPHUHBI ITOJIOCHI

JlommoTHUTE THHBIS -
Knacc uznyuenus Tun Moy sIuu R ADAKTEDHCTHKI HEOOXOUMO HIMPUHBI
pakrep MOJIOCHI YaCTOT YaCTOT U BHEMOJIOCHBIX U3JTy4YeHHH
Hecymas Br =Rflog45, Br =1,5Bu =1,5E/ *log 43 Jlns curHanos, y koTopeix & * (5 (cm.
MOJIyJIUPOBaHHAs 10
aMI}IIHI/If}’IlC u dase re B - CK%p Ofn’ B_qp =113Bx Tabuuiy 4.6)
D1D, D7D, TICPEAATH, DUTTC, En npu snavennmn S = 4
D1W, D7E, = - MO3UIUOHHOCTE DM
D7C, D7W, QPSK, CDMA Bu =15EgE Bu =15EgE B_gq =13Bx W - usbbrrounocte K =1+
DXD, DOW KOJIUPOBAHHE C '
UCIIpaBJICHUEM Eq - xosdpdumment B_sy =2Bx B_g =4Bx
omnboK U30BITOUHOCTH '
KOJUPOBaHUS PU
HCTIPABICHUH OIIHOOK
QPSK TDMA, FDMA Er =ER Br =12EK E_4 =117Bk
E=123+2 ’
’ B_sy =167Bx B_g =333Bx
D8E, D9E MPSK Bu = 2,5Rfog 43 Ex=12Exm
(M=4, 8, 16)
> En npu swavennm S = 4
B_y =117Bx B_sp = 1,67Bx
B—ﬁﬂ = 3,33BI{
K7D, KTWWT APSK bunpTp "KOpEHH U3 Eug = K.;.;,':Cf:' {r Bx =12Bu E—AIEI =1 7Bk
KocuHyca" '
K, -Tabmuua 4.7 B_sp =23Br B_45 =3Bx
K7E 32 APSK PBII By = 1,2531"103 23 Bx=12Bxu DMW cucrema mupoBoro pamanoBenianus
BH npu ssavennu = = 4
B_y = 17Bx B_s; = 23Bx
B—ﬁl:l =3Bk

" Jlnst pacuera oruGatoweii 1IN (3nauenns B E_4. B_sy, BE_gp) ucnonssyercs enmunna BH npu snavennn 5 =4,
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Tabmuua 4.6 — 3aBucumocts kodp¢unmenta K, (o) AIS CUTHAJIOB C MCIOJIBb30BaHUEM (POPMOOOPA3YIOIIEr0 UMIYJIbC (UIBTPA «KOPEHb M3

KOCHHYCa»
o 0,1 0,2 0,3 04 0,5 0,6 0,7 0,8 0,9 1
K, (w) 0,51 0,537 0,567 0,6 0,634 0,669 0,705 0,742 0,779 0,816

Tabnuna 4.7 — ®opmynbl 1 pacdeTa HOPM Ha IIMPHUHY MOJOCH PAAMOYacTOT M BHEIMOJIOCHBIE M3ITY4YeHHs JUIS LU(POBBIX BUAOB MOAYJALUU C
YaCTOTHOM MOJYJISIUEH

T — DopMyibl 115l pacuera
Kitacc usnydenus Tun Moy sIuu R ADAKTEDHCTHKI HEOOXOAUMOMN ITUPHHBI KOHTPOJIbHOM IIMPUHBI TOJIOCHI YAaCTOT U [pumeuanue
DAKTEp MOJIOCHI YaCTOT BHEIOJIOCHBIX U3JTyICHHUN
Hacromnas Br = 24Rm B = 2,3Bui(m’+12)/¢ m’ = 2D/R
OJTHOKaHaJbHAsI 05 <’ <15
Tenerpadus u - =1l : E—-’-IEI =Bx[2,86 - (m’+12:|”6]
MaHMITYJISAIHS IPU Bu=12E+24D 174
nepenayde HUPpPOBO 15<{m <55 E_sp =Br[4-(m'+u) "]
Hrbopuan Bu=19R +2,1D - PR SO
F1B, F1E, F1D, F1W, : : st B g =Br[4.8-(m +5) "]
F7B, F7D, F7E, FTW 9.54m £20
F1WD-, F7DD-, FTWD- CPFSK CDMA Br=035E +1,75D Ex =14Exn E_4q =15Bx
B—Sl:l = B,BBI{ B—Iﬁﬂ = 5,?BK
YacToTHast MOIYJISIHS, YacroTHas GMSK B. =R/log, S + 2 DK Br =1,2E5E EB_4 = 1L.2Bx
MHOT'OKaHaJbHas MaHUIYJISLHUS C (Hecymeit) S=2 '
nepejaya TayccoBbIM D=0 25R E_ sy =14Bx B_g = L6Bx
F7D, FTW GunbTpoM o . ’
F7DD, F7TWD UL OXBara CIICKTpa 99%
K=-0,28
Tu1s oxBara criekTpa 99,9%
K=0,18
FoD, F9E, FOW FMSK By = KGR Bx =12+14F B_au] =1,2Bx Bropas hopmyina BH s
(G8W, G9D, G9E, Gow) (monHeCymIei) : CHCTEM 4acTOTHO-(a30BOH
Eqa (BT) - B Tabmuue 4.8 B_g = 14B E_sp = LEBx MOIYJALIHH
B, =R/log, S*+KD ’
mpn 0.4 <K <06

" Jlnst pacuera oruGatoweii 1IN (3nauenns B B_40. B_sp, B_gp) ucnomssyercs senmuunna BH npu snavennn 3 =4
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Tabnuua 4.8 - 3aBucumocts kodpdunuenta Eq (BT)

BT w 1 0,7 0,5 0,3 0,25 0,15 [Ipumedanus
KG (BT) 1,28 1,14 11 1,07 0,93 0,86 0,70 cpenHss
0,94 0,80 0,70 0,67 0,53 OXBaT MOJIOCKI 95%
1,28 1,03 0,91 0,86 0,70 OXBaT MOJOCKEI 99%
2,81 1,20 1,06 1,00 0,83 0XBaT 10JIoCkl 99,8%
IIpumepsi cucteM DECT GS“S'CQCS’ TETRA
Tun moxynsiuu MSK \ GMSK

Tabmuma 4.9 — @opmyIbl s pacdeTa HOPM Ha MIMPHHY MOJOCH PAJAMOYACTOT M BHEIIOJIOCHBIC M3MYUYCHHS JUIS MU(PPOBBIX BUIOB MOIYJISIHHA C

(hazo0Boil MOAyIIAIMEH

JlomomHUTENbHEIE

DopmyIsl 115 pacdera

B—jl:l = 1,6?BK B—ﬁﬂ = 3,33BI{

Knacc uznyuenus Tun MomyasIuu HEOOXOAUMOU LIMPHUHBI TTOJIOCHI KOHTPOJIbHOH HIMPHHBI TOJIOCHI YACTOT IIpumevanue
XapaKTEPUCTHKH N
4acTOT Y BHETIOJIOCHBIX M3ITyYCHUH
OnHOKaHaJIbHAas [Ipenenst 3HaueHUI Eg = KMog 25 Ex = 1,4BH 4<¥ <20
, K ' _ .
nei);ie;{s dasonas koo duumenTa rne B - ckopocts mepenaun, Bu=28KE/Log .5 nst BPSK 6e.3
yIALus OTIpENIeIIAFOTCS ut/c B —1%6Bx B Z 38R ¢uIBTpaIyy;
G1D,G1E, G1F, G1wW MPUMEHSEMbIM e uT/C, =40 = 4 K7 =50 = K 1,5<K<4
METOIOM MOy SN - koo uuyeHT, E = 5 TRE s BPSK ¢ punbsTpariueit
CHTHAIA 3 - mo3unponHocTh PM —60 .
OnHokaHanbHas T4 QPSK, TDMA, FDMA; Eg = KﬁR By =1,05En B_41:| =11Ex
nepenaya, hazoBast {4 DOPSK ¢buIBTp '
MOJYJISLIHS Q "IIPUTIOTHSATHINA 0,6 < Kﬁ <1 B—SD = 4Bx B_ﬁﬂ =uBr
G1E xocunyc" ’
QPSK TDMA, FDMA B = KR B =1,2Bu B_y =1,17Bx
E=125+2 ’

OTtHocuTesbHas (azoBast
MaHHITY SIS
HOJHECYIIUX YaCTOT

G2B, G2D, G2wW

Bu = (Mf - )AF + 5R

Bx = (N -11AF +7R
B.sp=160T;~1IAF+8R.
B_eg=30T—1)AF +15R

MFE - pasmnoc
HOJHECYIIHX
N - ancno mogrecymux

" Jlnst pacuera oruGatoweii IITTH (snauenns B , B _a1, B_sg, B_gp) ucnomssyercs senmunna BH npu snavennn 5 =4
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[Tponomxkenne Tabauubl 4.9

Knacc n3nydyenus

Tun moxynsuuu

JlOTOTHATETbHBIC
XapaKTePUCTHKHI

®dopmyibl 1151 pacyera

HeOGXOJJHMOﬁ IIHUPHUHBI ITOJIOCHI

KOHTpOJ'ILHOﬁ IIUPHUHBI TOJOCHI HaCTOT

IIpumeuanue

Bre =12FE =12Bu B_4 =117Bx
B—jl:l = 1,?BI{ B—ﬁﬂ =3,3B-K

4acToT Y BHEIIOJIOCHBIX U3JIyYeHHH
MHuorokanaiasrHas (MM P88If6) Eu = 2,53_."1@% 25 Bx =172 H**, E—4EI =117Bx Ecmu u30bITOYHOCTD ¥
nepenaya =8, %%,
3775 ' 3775 B_sp = L&7Bx , B _gn =3.33Bx W}?ﬁﬁ?ﬁ o
G?V\,/, G?)(, Mlv-l(lgsAIE/I’ BH = KRRﬂ.Og ES BK = 1,4 BH , B_4|:| = 1,4BK
KOIIHpOBaH,I/Ie c Kp . ko3 duIenT B_sp =18+23Bx B_4 =2,5+3Bx
HCTIPABIICHHEM U30BITOYHOCTH KOJUPOBAHHSA IPH '
OIHGOK UCTIPaBJICHUH OIIHOOK
G7D, G7E, G7F*, GTW BPSK ¢ 5 Bu=EKER E=125+2 Bx =14Bu B_4 = 2,6Bx
¢$upTparmei ' '
BPSK 6e3 Eu =EE B—jl:l =4 6B B—Iﬁﬂ =5, 2Bk
Ry K = 4(95%) + 20(99%) !
T4 QPSK, TDI\&I)A, FDMA Br = KR Bix =105Bx P_an =11Bx
i WIBTP ,
DQPSK " IPUTIOAHATHIH 0,6 < KI?B <1 B_sp =4Bx B _4 =6Bx
KocuHyc" '
GoD Nal,_leéM TDMA Bu = KRflog 53 Be =14Bu* B_yp = 14Bx
(M=4, 16) L5<KLLT B_gy =18+23Bx B_g =2,5+ 3Bk
GoD (MM—PSSI?@ TDMA Bu = KRflog 53 Be =12Bu* B_gq =117Bx
' K= 2,5 B—jﬂ = 1,6?BI{ B—ﬁl:l = 3,33BI{
M-QAM, Br = K Rflog 55 Bx =12Bu* B_y =13Bx
KOJIUPOBaHHE C I
HCTIpaBIICHHEM R. - koo dunuent B_sp=17Bx B_g4 = 2:2Bx
OIIMOOK N30BITOYHOCTH KOAUPOBAHUSA MIPU '
HCTIPaBIECHUH OIIHNOOK
QPSK PPJI Eu =E

ITo "BpeMenHbIM HOpMaM Ha 1udpoByio nepenady TB CHrHAIOB CTaHIAPTHOTO KayecTsa 1o cryTHukoBbiM Kananam" Br = Br = 12K KpcR floga s, e K -

*:

KOS(I)(bI/IIII/IeHT ydye€Ta CBEPTOYHOT'O KOAUPOBAHUS, K pe - KO3(1)(1)I/IIII/I€HT pacuiupeHuUs MMOJOCHI 3a CUCT MPUMEHCHUSA KOAUPOBAHUA

* Jlnst pacuera orubatoweit IITTH (3nauenns Br , B _ a1, B_sg, B _gp) ucnonesyercs senmuuna BH npu snavenun 5 =4
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Gow QPSK TDMA, FDMA Eu = EEL Br =12Bn B_4 =117Ex
GIWDN, GOWDT M-PSK ¥ =125+7 ,
(M=8, 16) ’ B—jﬂ =1,67Bx B—ﬁl:l =333EBr
[Tponomkenue Tabauiipl 4.9
DopMyaibl JJ1sl pacuera
HOHOJ’IHI/ITCJ’ILHLIG < o
Knacc nznydenus Tun monynanuu NADAKTCDHCTHEL HEO0XOIUMOH IIHPHUHBI TTOJIOCHI KOHTPOJIbHOW IMIMPUHBI [TOJIOCH YACTOT IIpumeuanue
P P qacToT U1 BHCIIOJIOCHBIX I/ISHy‘IeHI/Iﬁ
Gow QPR, QPR ¢ AZD En =KqE Bx =14Br B_4 =14Ex
K - Tabmima 4.11 B_sp =18+23Bx B_4 =25+ 3Bk

Tabmuma 4.10 — @opmyiel 171 pacyeTa HOPM Ha MIMPUHY MOJOCHI PAIUOYaCTOT W BHEIIOJIOCHBIC M3IIYUCHUS TSl ITU(PPOBBIX BHIOB MOIYIISIIUUA CO

CTYIEHYaTOl KBajpary]

PHOM M KOJIOBOM MaHUIYJISILTUEN

Knacc n3nydenus

Tun Monynsauuu

Dopmynsl 4t pacuera

HCO6XO,HI/IMOI\/’I IIUPHUHBI ITOJOCHI HaCTOT

KOHTpOJ'IBHOfI IMIHUPHUHBI ITOJOCHI
qaCTOT U BHCIIOJIOCHBIX HSHy‘IeHI/Iﬁ

IIpumeuanue

D7D, D7W, D9E
XXXC-, D-, T-, F-

€ KOZOBOH MOoayJsiuueit

M-QAM Br =Rilogas
M-QAM, Bu = EgBlog 45
KOZPOBAHHE C HCIPABICHUEM | -
omHBoK E. - k03¢ uIreHT N30BITOYHOCTH KOJUPOBAHNUS
[PY UCTIPABICHUHU ONTUOOK
M-QAM

Br =K-Elog o5

E - rabmuua 4.11

EBr =1,2Bu", B_y =13Bx
B—SD = 1,?EI{ B—ﬁl:l = 2,231{

G7C, G7W, G9D

XXXC-, D-T-, F-

C KOJIOBOM MOAyJIsiUeH

[Tponnomkenne Tabmwuipt 4.10

M-QAM Br =Rlogqs
M-QAM, Bu = Ky Rflog 53
KOJIMPOBAHHE C HCIPABICHHEM | -
ommBoK E. - k03¢ uImeHT N30BITOYHOCTH KOJUPOBAHUS
[IPY UCTIPABICHUHU ONTUOOK
M-QAM

Br =K-Elog o5

K - Tabmuua 4.11

Br =1,2Br " B_4 = 1.%Bx
B—SD = 1,?BI{ B—ﬁl:l = 2,231{

K7D, K7E, K7W

4-, 16-, 32-, 64-
QPAM

Bu=KRilogye 1 -1+2

Bx =14Bu* B_4 = 14Bx

*
HepBHe TPpH 3HaAKa (XXX) 34€CHh U JAJIEC O3HAYAIOT, YTO JOIMOJHUTEIBbHBIC 3HAKU OTHOCATCA K KiIaCCaM U3JTYUCHHA, YKa3aHHBIM B IIYHKTEC, BKIIO4Yasd JOIMMOJTHUTCIIBHBIC.

*:

* Jlnst pacuera orubatoweit IITTH (3nauenns Br , B _ a1, B_sg, B _gp) ucnonesyercs senmuuna BH npu snavenun 5 =4
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B—jl:l = E,BBK B—ﬁﬂ = 3Ex

dopmyIisl 11 pacuera Ipumeuanue
Knacce m3myuenus Tun moxysIm HEOOXOIUMOM IHUPHUHBI TOJOCHI YaCTOT KOHTPOJIBHOH ITUPUHBI TOJIOCHI
9acTOT U BHEMOJOCHBIX M3ITyYCHHUN
Q7D, Q7E, Q7TW M-QAM Br =Rilogas Br =12Br", B_y =13Bx
XxXxc-, D-, T-, F-
> M-QAM, Eu = KRRﬂOg 25 B—SI:I = 1,?EI{ B—ﬁl:l = 2,231{
KOAMPOBAHME C MCIIPABICHHEM J )
OIITHOOK KR - KO3 PHUIHIEHT U30BITOYHOCTH KOJAUPOBAHUS

TIPY MCTIPABIICHUH OUTHOOK
M-QAM c kon0Bo# MOay IALUER Bu =K Rilog 55

, K - Tabnuua 4.11

Taomuma 4.11

Bun (momHOE 0003HAaYEHUE ) MOTYTISAIHN E o
Komosas mopymsanus nanueix (BCM, TCM, MLCM) B 16 BCM-8D (oxnorrarosas QAM) 0,267
cucTeMax U(poBOH Mepenadn paguopeneHHbIX JINHUH (10 96 BCM-4D, 88 BCM-6D, 80 BCM-8D 0,167
Pexomernmarmmu MCO-P F.1101) (Bce - omHomIaroBass QAM)
128 BCM-8D (nByxmaroBas QAM) 0,167
16 TCM-2D 0,333
32 TCM-2D 0,250
128 TCM-2D 0,167
512 TCM-2D 0,125
32 MLCM 0,222
9-QPR 0,5
25QPR 0,33
64 TCM-4D, 64 MLCM 0,182
128 TCM-4D, 128 MLCM 0,154
512 TCM-4D 0,118

*
HepBHe TPpH 3HaAKa (XXX) 34€CHh U JAJIEC O3HAYAIOT, YTO JOIMOJHUTEIBHBIC 3HAKU OTHOCATCA K KiIaCcCaM M3JIYYCHU, YKa3aHHBIM B ITYHKTEC, BKIIIOYasA JOTIOJTHUTCIBHBIC.
*-

* Jlnst pacuera orubatoweit IITTH (3nauenns Br , B _ a1, B_sn, B _gn) ucnonssyercs penvunna BH npu snavennun S = 4



Tabmuma 4.12 — ®opmyssl Ui pacdeTa HOPM Ha IIUPUHY MOJIOCH! PaAHMOYacTOT U BHEMOJIIOCHBIC U3YyUYSHUS JJIs CUCTEM IUPPOBOH Tepeadn JaHHBIX
¢ ucnoas3oBanuem moayJsanuu COFDM

®dopMmyisl pacuera
HILITY, koHTpOIbHOU N
OmnucaHue CEKTPAILHOW Macku B (hopM
Knacc uznyuenus Tun momynsiyu IIAPHHBI TOJIOCH U [Mpumeuanue
HCXOAHOT'0 HOPMATUBHOTO JIOKyMEHTA
BHETIOJIOCHBIX
H3IIyYEHUH
3BYKOBOE pajHoOBeIIaHNe
X7EWX COFDM Bk =1,2B, B,, - HCOOXOIMMast IIUPHHA TTOIOCH | OCHOBHBIM PEXKHMOM BEIIaHUS SBIISICTCS pekuM ¢ BH =9 kI'11 nim
(DRM) B.so=2,7B yacrot (HILIIY) u3 psna 4,5; 5; 9; 10; | Ba=10xI"11. Pexxum ¢ cokpamiernoit monocoii (4,5 k[, 5 kI'r)
18; 20 kI IIpUMEHseTCs B palioHax, MeperpykeHHbIX aeiicTByromumu POC.
PexuM pacmupenHoi noiocs! (18 kI mam 20 k') MoxkeT
HCIIOJIb30BAThCS, €CIIU TIO3BOJISAT YCIOBHSI SJIEKTPOMArHUTHOM
COBMECTHMOCTH.
nb Fr
-10
l R
-20 B~
Heobxoau
-30 KonTpoasmag mapupa > Mast <«
M0JIOCHI wmpurHa L
40 nonpchbl ~
/ yagroTt \\
_ o
-50 > ~—

-3B, -2,5B, -2B, -1,5B -1B;, -0,5B;, O 0,5B, 1B, 1,5B, 2B, 2,5B, 3B,
CaBUT OTHOCHUTENHHO IEHTPaIbHON 9acTOThI, MI'11
Pucynox 4.1 - Macka orubaro1ieil BHEIIOJIOCHBIX M3Iy4eHHH IIM(POBOTO CUTHAJIA 3BYKOBOTO PAIMOBEIIAHHS C MOTYIISALHEH
Buna COFDM (DRM). F, — HoMuHan Hecymiel 4acToTsl, B, —3HaueHHe HEOOXOIUMON IIMPUHBI OJIOCHI YacTOT.
[Ipumeuanue:
Pexum n3mepennst: [llnpuna nonocsl npomyckanus — 1-10 T'n

R B,=4.,5 xI'u; B,= 9 x['y; B,= 18 x['u npumenuma B JIB u CB nuanazonax; B,= 5 k['u; B,= 10 x['u; B,= 20 k['u npumenuma B KB auamasone.
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[Tponomxenne Tabmuist 4.12

Krnacc nznydyenus

Tun mopynsuuu

®opMyiibl pacuera
HIIITY, KOHTPOIBLHO]

Omnmcanue CreKTPaTbHON MacKH B
(hopme UCXOAHOTO HOPMATUBHOTO

[Ipumeuanue

IIMPUHBI TOJOCHI U JIOKyMEHTa
BHEIOJIOCHBIX
U3ITy4eHuit
X7TEWX COFDM B,=1,536MI11 a) 171t OOBIYHBIX YCIOBU# AKCIITyaTauu Onucanue Macku B cOOTBeTCTBHU co ctanaaprom ETS 300-401
(T-DAB) Bi=1,54MI'1 Bg=2 MI'1
B.7o:2,8 MI'g
B.80:3,8 MFI_[

0) B 30HaX, KPUTUYIHBIX C TOUKA
3peHHS MTOMEX OT COCEIHEro KaHaja
B.so=1,94 MI'ng
B.70=2 MI'y
B_80=2,4 MFH
CM. Ha pucyHOK 4.2 - CriekTpaibHast
Macka I cursaia cucremsl T-DAB
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Fu

0 nb
-10
-20
__________________________ _ 1,54/MTI'n O D -
-30 BH _ 1
, Heo0XoauMas \
HHpUHA
-40 i N0JIOCHI ‘
4acToT
50 J !
1,94 MI'n l -56
________________________ # ‘\(_""____""____""___
\ \
ZALY/L\ S . S A -_7_1 ________
N\
VN
\ \
\
/— —-— - —’ 3’5 MFH \ ] —_106—X
-110 6IMT
-120
1305 -2 -1 0 1 2 3

CIBUT OTHOCHUTEIBHO UEHTPAIbHON 4acToThl, MI'1

Pucynok 4.2 - CriektpasibHas Macka Jyuis curHana cucremsl 1-DAB
IIpumeuanue:
Pexwm m3mepenus: 1lupuna noxocs! npomyckanus — 4 kI'1g

VYcmoBHBIE 0003HAYEHUS:
I

Macka criekTpa JUisl paarornepeIaTInKoB, pabOTAIOMIMX B OOBIYHBIX YCIOBHSIX 3KCIUTyaTAIlHH.
Macka criekTpa paauonepeIaTYuKoB B 30HaX KPUTUYHBIX C TOUKH 3PEHUS IOMEX COCEIHEMY KaHaTy.
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[Tponomxenne Tadbauist 4.12

Knacc n3nydyenus

Tun mogynsuuu

®dopmynsl pacuera
HIIITY, xoHTpoabHOM
HIMPUHBI MOJOCHI U

OmnrcaHne CrieKTpaTbHOM Macku B (popMe MCXOTHOTO
HOPMaTHUBHOT'O TOKYMEHTa

[Ipumeuanue

BHEIOJIOCHBIX
U3IIy4EeHUN
X7TFWX COFDM B,=7,612MTI11 OTHOCHUTEIbHAS YacTOTa, OTHOCHUTEIBHBII Onucanre MacKH JaHO B COOTBETCTBHH CO
TEJEBU3HOHHBIN CUIHA B (DVB-T) B=7,7MI'n MTIy 9 yposets, 15 9% cranpaptom ETSI EN 300 744 (tabn. 18)
mudposoit popme B_60=8,5MI'1 B nosoce 4 kI
- 12 (-12) -100 (-120)
XTWWX - 10,75 - 78,7
curaai B upoBoit Gpopm - 975 - 78,7
JUTSL TIepeaadn (- 6) (- 95)
uH(pOpMALIH: 4,75 - 73,6
tenerpadun, Gakcumme, (- 4,2) (- 83)
nepeiayy JaHHbIX, - 4,185 - 59,9
TEIEeMETPHH, -3,9 - 32,8
TeNeypaBICHNUS, (-3,8) (- 32,8)
TeneoHNU (BKITFOUAsT (+3,8) (- 32,8)
3BYKOBOT'O + 39 - 32,8
paaroBENIaHus), (+4,2) (- 83)
TEIECBUICHUS + 4,25 - 66,1
+ 525 - 78,7
(+ 6) (- 95)
+ 6,25 - 78,7
+ 11,25 - 78,7
+ 12 (+12) -100 (-120)
IIpumeuanus:

4

) B ckoGKax mpHBEICHBI IAPaMETPBI Ul KPUTHUECKHX CITy4aeB, OrOBAPHBACMBIX TPH BBIIAYE PaspelieHns Ha SKCIUTYATALHIO PaIHOdIEKTPOHHOTO CPEACTBA IO
YCIOBHSAM 3JIEKTPOMAarHUTHOM coBMecTUMOCTH POC.

% Jlns knacca m3nygerns X7WWX nmpuMeHsIoTcss HOpMBI C TapaMeTpaMu, IPUBEICHHBIMA 0e3 CKOOOK.
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0 0
10 -10
-20 -20
-30 -30
-40 B - -40
50 Heobxogmmas WmpuHa 50

Monockl YacToT
-60 -60
-70 ’.-/ -70
-80

“r/ o
\

-100

MIn |12 |10 -8 -6 -4 -2 0 0 2 4 6 8 10 12|MI'n

CIBHT OTHOCHUTEIBHO UEHTPaIbHOU 4acToThl, MI'1

Pucynok 4.3 - Orubarorniasi KpuBasi BHEIIOJIOCHOTO CIIEKTpa CUTHaa(CIeKTpaibHass Macka) UG POBOTO
tenesuaenus DVB-T/H, uckmrouaronias nmoMexu ananorosoii cucreme tenesuneHus K/SECAM B
CMEXHBIX KaHamax. JlJiss OOBIYHBIX YCIIOBHI pabOTHI CHCTEMBI.



dB 0 0 de

10 10
| 20
| dl B, - $ -30
40 HeoOxoauMmas 40
- LIMpMHa st
nonocsl
-60 yacToT -0
-0 70

a0 an
/ \ 100

-10

\. -120

2 0 4 6 4 2 0 a 2 4 i g o 12

CIBUT OTHOCUTEIBHO IIEHTPAJIbHOMN YacTOThI, MI 11

Pucynok 4.4 - Orubaromias KpuBasi BHEIIOJIOCHOTO CIIEKTPa CUTHaJIa (CIEKTpaibHas Macka) JJisi CHCTEMbI
uudposoro Tenepuaennss DVB-T//H. [lns kpuTHYecKuX ciiydaeB pabOThl CUCTEMBI.



Tabmuia 4.13 — @opmynsl Uit pacdyeTa HOPM Ha HTUPUHY MTOJIOCHI PAJAMOYACTOT W BHETIOJIOCHBIC U3TYyUEHUS Il UMITYJILCHOW MOTYJISIIAN

Dopmyisl 1JIs pacyera

Knacc nznydenus Tun moxynsuu Hom. HE0OX0IMMOI1 IMPHUHBI KOHTPOJIbHOH ITUPUHBI TIOJIOCH! YaCTOT U IIpumeuanue
XapaKTePUCTUKHI MIOJIOCHI 4acTOT BHEMOJIOCHBIX U3Iy4eHUHN
1 VmMmysnibcHast MOAYJISILMS C aMILTUTYTHOM MOIyIsiied Hecyeit
AMILIMTY THO- PAM, PACM | Brexoauo# mpu6op - Bu=2F,,, +4/ir Bx =4Bn =8F,,, +16/r
MOAYJIMpOBaHHAs OBII ¢ cerogHBIM
Hecymas yIpaBJeHUEM Br, Fpax (M), 7 (vxc) B_4q = L4Bx , B_sp = 2Bx

K1N, K1D, K1W

B—ﬁl:l = 3,? 5B

2 MniysibCHAs MOYJISIIIAS

C IIMPOTHOM MOAYJISILIUEN HEeCyLEen

IIupoTHO-UMITyJIBCHAS U
HUMIIYJIbCHO- KoztoBast (M-

PDM, PCM, PNM

HMIynbChl ¢ KpyThIM
(hpoHTOM, TO €CTh

Br =636/78

B_yg = 636/7 Br=814/7

I0CIIE0BATEIBHOCTD) 7, 0,008t B_qp =636/r="/Br
MOy
LIN, LXN*
MupoTtHo-nMnynscHas u | PDM, PCM, PNM | TpanenennanbHeie By =170 J"IITS)IE PJIC ¢ uMmyibCHOM MOIIHOCTBIO OoJiee
HMIYJIBCHO- KomoBas (M- AMIYJBCH TIPH ’ 100 xBt
MIOCJIEI0BATENLHOCTB) 7y » 0,008t B_o =1 8.“‘(?5)“‘2 Bx = 2,174 Tajlﬂ
MOZYJIALIHS - ! , :
LIN, LXN*

B_y =6.2/(rr,)}? = 2,9Bx
B_gg =17.9/(r8)!? = 8Bx

PJIC ¢ umMmynbCcHOM MOITHOCTBIO He Ooliee
100 kBt

B_yg = 130(r5)" Bx = 2,2/(75) "
B_y = 7.6/(77, )1 = 3 5Bk
B_gy =184 75)'? = 8Bx

[pumevanne - * JIns PJIC ¢ MHOXKeCTBeHHBIMH (opMaMu HMITybcOB 3HadeHUs LIITY Berawmcnsercs s KaXIOTO TUIIA UMITYJIECOB U HCIONB3YETCS MaKCHMAIbHOE W3

TMMOJTYYCHHBIX 3HAYCHUH.

3 dazouMITyabCHAS MOTYJISITUS

dazoMaHUITYTMPOBaHHAS PPM PJIC B = 27 4 & 4 Bx = 3,6/( T4 Bd:' 12 L 0= 177Ex J171s1 KOMpOBaHHBIX
HEeCyIlasi, KOAUPOBAHHAS , HAMITYJICOB OepeTcst
xozoM bapkepa rae Tq - JUIMTEIbHOCTD B_sp =316Bx B_g =5.6Bx JUTATENHEHOCTD UCKPETHI
MON, MXN JTIUCKPETHI ' (mogummymbca)
®dazouMiyabcHast PPM Panuopeneiinbie B =323

Moxaymsitust M7EJT

mmann (kox FXR)

Bu (MI'm), 7 (Mkc)

Bx = 1,12Bu(r/ 812 B_, = 1798k
B—jﬂ =3,18BI{ B—ﬁl:l =5,64BI{
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[Tponomxkenne Tabauubl 4.13

Knacc n3nydyenus

Tun moxynsuuu

Jorr.

XapaKTEePUCTHKU

DopMynsl 11 pacyera

HE0OX0IMMOI1 IMPHUHBI
MOJIOCHI YaCTOT

KOHTpOJ'ILHOﬁ IIUPHUHBI TOJIOCHI HaCTOT U
BHCIIOJIOCHBIX H3Hy‘IeHI/Iﬁ

IIpumeuanue

4 VMmynbCcHAsT MOYJISIIIAS

C HCTIPCPBIBHBIM U3JTYUCHHUCM

HenpeprisHoe Hemonynuposanna XOYK-PJIC Ba=C2E F Br=Bu=2E, K
HEMOYJIHPOBAaHHOE sL HecyIas (PJIC
31y YCHHE "HesaTyXaromas rae K 3 Bennuuna (K3 s cranuwmii ¢ kBapuesoit crabunsanueii)
NON BoJHA") JOITyCTUMOT'O0 OTKJIOHEHUS B _yy = 0,0003F,
gactoTsl o1 Iy
HenpepsiBHOE HM31IydeHNE YacToTHO- XOYK-PJIC B =D B_4q = 2D +0,0003F,
MON MOIyJTUpOBAaHHAS (PJIC
Hecyas "He3aryxaro1as
BOJIHA"
JIuHeliHo- yacToTHAs YacToTHO- EBu=2D E_ a = ST+ [],[][]DBFD
MOIYJISIHA MOJyJINPOBAaHHAS
WON, QON Hecyas
5 HemonynnpoBaHHasi HMITYJIbCHAS] HECYIIast
HemonynupoBannas HMIynbCehl ¢ KpyThIM By =636/ B — 6326/ EBx=9%14/r
UMITyJIbCHas Hecymrast™ (hpoHTOM, TO €CTh =20 T AT ,
PON, PONAN rp 20,005t Br=144Bu B _4 =636/
Tzle;\iil:ui:é:[;n;r{:e Bu =179 f(rﬁjlﬂ‘ PJIC ¢ ummynscHOI Ii/llr(z)L[IHOCTLIO 6onee 10(; II;BT
Y P B_yg = 130(r8)" Br =2,17/(r8)
7 0,008t

B_y =6.2i(7t, 1% B_gy =184r5)1?

PJIC ¢ uMmynbCcHOM MOITHOCTBIO He OoJiee
100 BT;
PamnonaBurannonssie PJIC B mojrocax gyacrtor 2,9-
31ITuwmu9,2-95IT

B_qq = 18/ r3)1?
B =B_y = 2,2/(r8)?
B_y = 7.6/ M2 B_g =18i(75)12

HpI/IMe‘{aHI/Ie -k I[J'IH PJIC ¢ MHOXeCTBEHHBIMHU (bOpMaMI/I HUMITYJIbCOB LIITN BeIUMCISICTCS AJI KaKI0ro TUlla UMITYJIbCOB U HCIOJB3YyCTCA MAKCUMAJIbHOC M3 IMOJTYYCHHBIX

3HAYEHHH.
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[Tponomxkenne Tabauubl 4.13

Knacc nznyyenus

Tun moxynsuuu

Jom.

XapaKTEePUCTUKH

Dopmynsl 11 pacyera

HEO0OX0IMMOH IMPHUHBI
TOJIOCHI YaCTOT

KOHTpOJ'II:HOﬁ INUPHUHBI MMOJIOCHI YaCTOT U
BHCIIOJIOCHBIX H3Hy‘leHHﬁ

IIpumeuanue

6 MmysbCcHAs MOYJISIIAS

C 4aCTOTHO-MOJIYJIHP

OBaHHOU HeCyIleil

Henuneiinas u nunelinas
UM umMnynbcHas
Hecymmas™
QIN, QXN, Q1D, Q1W

PDM-FM, PCM-
FM, SFM, LFM

VIMITyJTECBI ¢ KPYTHIM
(poHTOM, TO €CTh

7, 0,008t

Bu =2D +636/7

PJIC ¢ nmnymnbcHOM MoutHOCTRIO Oosiee 100 kBt

B_y = 2D +0105/7,) +

+6,20(rr, )1
B_gy = 2D + 63,6/7

PJIC ¢ ummynbcHoM MontHOCTRIO He Oonee 100 kBT;
Pammonasurammonnsie PJIC B motocax gactor 2,9-
31TTum9,2-95IT
B_g = 2(D+ 0,065/ 7,) +

+ 7,60 rr M
B_gy = 2D + 63,6/7

TpaneueunganbHble
UMITYJIbCHI TIPU

7> 0,008

Br = 2D +179/( w517

PJIC ¢ umnynbcHO# MottHOCTBIO Oonee 100 kBT

B_g = 2D +0,105/7,) +
+6,21( 77 )
B_gy = 2D + 18/ 75y} /2

PJIC ¢ nmnynbscHOM MotHOCTEIO He 6osiee 100 kBT;
Paguonasuraimonnsie PJIC B monocax gactor 2,9-
3,1u9,2-9,5TT
B_yg=2(D+0065/7,)+

+7,60 7 1
B_gg = 2D + 18/ 75)! /2

NmnynbscHas Hecymas ¢
BHYTpU- UMILYJIbCHON
MMO3UIIMOHHON YaCTOTHOM
MaHUITyJIAHUeH
QIN, QXN

PFM

Bu=2D+2Iry

EB_gp=2iD+1rg) Br=2(D+25/7)
By = 2D +3,5irq) B_gg = 2(D +5irg)
B—ﬁl:l = 2I:D +F."|.'"del

IIpumewanne - * g PJIC ¢ mHOXecTBeHHBIMH (opmamu umirynbcoB LITIM Beraucnsercs A KaXIOTO THIIA MMITYJIBCOB M HCIOJB3YETCS MAKCHMANbHOE W3 MOJY4eHHBIX
3Ha4eHnH. [J11 KOMMPOBAaHHBIX UMITYJIBCOB OEPETCs JUIUTENBHOCTh TUCKPETH (TIOANMITYIIBCA).
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[Tponomxkenne Tabauubl 4.13

Knacc n3nydyenus

Tun moxynsuuu

Jom.

XapaKTEePUCTUKH

Dopmynsl 11 pacyera

HEO0OX0IMMOH IMPHUHBI
TOJIOCHI YaCTOT

KOHTpOJ'II:HOﬁ INUPHUHBI MMOJIOCHI YaCTOT U
BHCIIOJIOCHBIX H3Hy‘leHHﬁ

IIpumeuanue

7 MniysibCHAST MOJTYJISIIIHS

€O CKayK000pa3HOH nepecTpoiikoi 4acTOTh

WmnynbcHas
MOJIYJISIHS CO
CKauK000pa3Hoit
[IEpPECTPOUKON 4aCTOTHI
VXN

PDM-FM, PCM-
FM, SFM, LFM,
PFM

Bu=EBs+2D+2/ry

E: - makcumanbublit ckauok
(cnBUTr) 4aCTOTHI HecyIlei

B_yy = 2(D +lfrg) + Bs
B = 2(D + 2,5/74) + Ba
B_y = 2(D +35/7r4) + Bs
B_sy = 2(D +5/74) + Bs
B_g = 2D +7i7g) +Be

HMiyibCHO-4aCTOTHAs
MOJIYJISIIIHS CO
CKauK000pa3Hoit
nepecTpoit-

KOH 4aCTOTBI

VXN

PJIC ¢ ummynscHOI
MOIIHOCTBIO Goriee
100 kBt

Bu=2D+Bs+
+1,79/(rry )1

E: - makcumanbubIil ckauok
(cmBUT) YaCTOTHI HeCcyIei

B_yg = 2(D +0,105/7,) +

+Bs +6,2/(rr, )"
B—ﬁﬂ = ED +BS +

17,94 rr)H?

PJIC ¢ umnynbscHOM
MOIIHOCTBIO OoItee
100 kBt u PJIC
paIroOHaBUTAIINOH-
HOM Ci1y’KObI B
oJjIocax 4acrtot 2,9-
3,1ITuu9,2-
951IT

Bu=2D+Bs +
+1794(7r, )t

B_y = 2(D +0,065/7,) +

+Bs +7,6/(rr )1
B—ﬁﬂ = ED +BS +

17,94 rr)H?

KomnoBo-umnysbcHas,
AMIUTUTYAHO-UMITYJIbCHAS
1 IIMPOKOTIONIOCHAS
MOJYJISIIIHS CO
CKa4YK00Opa3HOH
NepecTPOUKON 4acTOTHI
VXN

PJIC ¢ umnymnbcHOM
MOIIHOCTRIO OoJjiee
100 kBt

Bu = Bs + 179/(7r, )12

B_yy = Bs +6,2/(rr, )2
B_én =20 +B: +

+1791(rr, )12

PJIC momHOCTEIO HE
ooiee 100 kBt n
PJIC
paZMOHABUTAIIIOH-
HOH CITy’>KOBI B
oJjrocax 4acror 2,9-
3,1u9,2-9,51Tn

Bu = Bs + 179/(7r, )12

B_g = Bs +7.6/(rr, )12
B_én =D+ Bs +

+179i(rry )12

4.6 TpeOoBaHMs K BHETIOJIOCHBIM M3ITy4eHHSIM panuornepenaTankoB BY auamnazona, pabotaroniux Ha OOpTY JeTaTeNbHBIX allliapaToB KiIaccaMu
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msnyuenuit H2ZBBN, H3EJN, J3EJIN, J7BCF, JXX--*, npuBenens! B Tabnure 4.14.

[Ipumeuanue - * 3xech U najee MO TEKCTy MPOYEPKH B O0O3HAUEHUU KJlacca M3IYYEHHs 3aMEHSIOT HE HCIOJb3YeMble TOMOJIHUTEIbHBIC
XapakTepucTuku (cM. mpuioxenue T).

Ta6muma 4.14 - TpeGoBaHUs K BHETIOJOCHBIM U3JIyUYCHHUIM paauonepenatdukoB BU nuana3ona BO3IYIIHBIX CYOB BO3AYIITHOM MOJIBHUIKHOM CITY>KOBI,
paboraronux knaccamu manydenuidt H2BBN, H3EJN, J3EJN, J7BCF, JXX

Ilonoca vactot, KI'11

OcnabneHne CIeKTPaTbHBIX COCTABIISIOIIUX OTHOCUTEIFHO YPOBHS, COOTBETCTBYIOIICTO TTMKOBOW MOIITHOCTH
orubaroiiei, 1b, He MeHee

30
Or frrp +1,5 no frrp +4.5

38
Or frrp +4.5 1o frrp +7.5

43

Or frrp +7,5 u Oosee

[Ipumeuanue - IIpucBoeHHas 4acrora paguonepenaTdyuka -
IIMPHHBI N10JIOCHI YACTOT onpeaensercs no ¢popmyaam Tadauisl 4.1.

f . .
TP na 1400 I'n Bblle 4acTOTHI HECyIIeH WK ee ocTaTka. BennumHa HeoOXoaumoit

4.7 TpeGoBaHHMS K BHETOJOCHBIM H3JIYYECHUSIM PaIHONEPEIaTINKOB MOPCKOW TOABHMIKHOW CIY)XKOBI, paOOTalONIMX KiaccaMu HW3Iy4eHUH

H2BBN, H3EJN, J3EJN, R3EJN,

npuBe/ieHbl B Tabnume 4.15.

Tabnuna 4.15 — TpeGoBaHusl K BHEMOJIOCHBIM U3ITyYEHUSIM PaaUONEPEAATYNKOB MOPCKON MOJABMKHOM CIIy»KOBI, paboTaromux KjaccamH U3J1y4eHU

H2BBN, H3EJN, J3EJN, R3EJN

ITonoca gacror, KI'11

[Nopsiiok KOMOMHAIIMOHHBIX COCTABIISIOMINX
JBYXTOHOBOTO CHT'HaJIa, ITOTAAA0IINX B
JIaHHBIE TI0JIOCHI YaCTOT, U3ITyUYEHHH KJIacCOB
H3EJN, J3EJN, (H2BBN)

ypOBeHL BHCIIOJIOCHBIX COCTaBJIAIOINMX HA 000 Z[HCKpCTHOﬁ 4aCTOoTE, Z[B, OTHOCHUTCJIBHO:

YPOBHSI, COOTBETCTBYIOIIETO
ITMKOBOM MOIIHOCTH OTHOArOIEn

YPOBH:A O,Z[HOi/‘I N3 OCHOBHBIX COCTaBJIAIOIIUX CIICKTpa
MOAYJIMPYIOIIETO ABYXTOHOBOI'O CMI'HAJIA

Or frrp +7,5 u Gonee

Or £ £1,5 0 £ 44,5 3 31 25
Or £ 4,5 10 £ +7.5 5u7 38 32
9 43* 37*

[Ipumeuanus:

1. * C aOCOMIOTHBIM 3HAUYEHHEM MOIIHOCTH He Ooiee 50 MBT.

f .
2. IlpucBoenHas yacrota paauonepenatunka - ™ nHa 1400 ['11 BbIIe YacTOTHI HECYIIEH UK €e OCTaTKa.
3. Bennunna HeoOX0AMMOM MIUPUHBI MOJOCH YACTOT OMpenesseTcs mo ¢dopmynam Tadauiisl 4.1.
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IIpuioxenue A
(00s13aTesIbHOE)

IMapameTpsl crieKkTpa 1Jis 000PYA0BAHMS PAJXUOAOCTYIIA A 0€CIIPOBOAHOM
nepeaaym JaHHbIX cranaapra 802.16

Macku cniektpa s cranaapra 802.16 npuBeneHsl Ha pucyHkax A.1-A.4.

Kiaceb! uznydenuii 1 3aBUCUMOCTh MapaMeTPOB MACKHM CHEKTPa U3JIy4aeMOro CUTHajla (CM. PUCYHKHU
A.1-A.4) nnsa crangapta 802.16 nuamazona yactoT ot 2 10 66 [Ty mpuBeneHs! B Tabaumax A.1-A.5.
Tabmuna A.1 - Kinaccel nznydenunit as cragaapra 802.16 nuana3ona gactot ot 2 10 66 I'T1g

Ne Hnanason Pexxum Knaccel uznyuenunit
n/m 4acTOT
1 5 61T SCa 10MO0G7W, 10MOD7W, 20M0G7W, 20MOD7W
1M25G7W, 1IM25D7W, 1IM50G7W, 1M50D7W, 1M75G7W, 1IM75D7W,
2M50G7W, 2M50D7W, 3M00G7W, 3M00D7W, 3M50G7W, 3M50D7W,
2 211 I OFDM, 5M00G7W, 5M00D7W, 6M00G7W, 6M00D7W, 7TM0O0G7W, 7TM0O0D7W,
OFDMA 8M75G7W, 8M75D7W, 10M0G7W, 10M0D7W, 12M0G7W, 12M0OD7W,
14MOG7W, 14MOD7W, 15M0G7W, 15M0OD7W, 20M0G7W, 20MOD7W,
24MOG7W, 24M0D7W, 28M0G7W, 28MOD7W
3 10-66 [T SCa 24MOG7W, 24M0OD7W, 25M0G7W, 25M0D7W, 28M0G7W, 28MOD7W
b
A
Onb
-271b
-30nb
-321b
-50nb >
fo f, f, f3 f4 fs MI'y

Pucynoxk A.l - Macka cnektpa ans crangapta 802.16 nuana3onos yactot 5, 6 [T

st pexxuma SCa

IIpumeuanue: Pexum n3mepenus: [lnpuna nonocs! nponyckanus no T4 — 100 xI'n.

[[Iupuna nonoce! yactoT BuaeopuiabTpa — 30 k1.

Tabnuia A.2 - 3aBUCUMOCTb IMapaMeTPOB MACKH CIIEKTPa U3TydaeMoro cUrHaia jyisi ctagaapra 802.16
Juarna3oHoB yactot 5, 6 I'T' nys pesxxuma SCa

AF, MFII fl fz f3 f4 f5
10 4,75 5,75 8,15 9,75 14,75
20 9,5 10,5 15,9 19,5 29,5

39



Pucynoxk A.2 - Macka cniektpa i crangapta 802.16 nuamazona yactot 2-11 [T
s pexkumoB OFDM, OFDMA

b

Onb

-81b |~ = =

-10a1b

-20nb

271 - -

-30nb

-32n1b [T

381 ==

-401b

-50n1b

1
1
T
1
1
1
1
S
1
T 1
1 L 1|y
1
-
1
1
t
1
1

fo

fi,f, f3 £, f5 fs f;

fe fo

<CTTA L60AM
NG 640AM
RN
AN
HEHIR NI

[Ipumeuanue: Pexxum n3mepenus: lllupuna nonocel nponyckanus mno 114 — 100 xI'.

[Iupuna moocs! 9actoT BuaeodmibTpa — 30 kI 1.

Tabnuna A.3 - 3aBUCUMOCTb IMapaMeTPOB MACKH CIIEKTpa U3Iy4aeMoro curraia jyisi cragaapra 802.16

nuana3zoHa yactot 2-11 I'T' g pesxumo OFDM, OFDMA

QPSK
AF, MFu fl, f2, f4' fey f7y fgv fgv
Onb Munyc 8ab | munyc 251b | munyc 271b | munyc 30ab | munyc 5006 | munyc 50n1b
1,25 0,625 0,625 0,893 1,321 1,47 2,5 3,125
15 0,75 0,75 1,071 1,586 1,77 3 3,75
1,75 0,875 0,875 1,25 1,85 2,065 3,5 4,375
2,5 1,25 1,25 1,785 2,643 2,95 5 6,25
3 15 1,5 2,142 3,171 3,54 6 7,5
3,5 1,75 1,75 2,499 3,7 4,13 7 8,75
5 2,5 2,5 3,57 5,285 59 10 12,5
6 3 3 4,284 6,342 7,08 12 15
7 3,5 3,5 4,998 7,399 8,26 14 17,5
8,75 4,375 4,375 6,248 9,249 10,325 17,5 21,875
10 5 5 7,14 10,57 11,8 20 25
12 6 6 8,568 12,684 14,16 24 30
14 7 7 9,996 14,798 16,52 28 35
15 7,5 7,5 10,71 15,855 17,7 30 37,5
20 10 10 14,28 21,14 23,6 40 50
24 12 12 17,136 25,368 28,32 48 60
28 14 14 19,992 29,596 33,04 56 70
16QAM
fl, f2, f4' f5, f6, f& fg'
AF, MI'g 0nb munyc 8nb | munyc 2716 | munyc 30nb | munyc 3216 | munyc 50nb | munyc 501b
1,25 0,625 0,625 0,893 1,15 1,321 2,5 3,125
1,5 0,75 0,75 1,071 1,38 1,586 3 3,75
1,75 0,875 0,875 1,25 1,61 1,85 3,5 4,375
2,5 1,25 1,25 1,785 2,3 2,643 5 6,25
3 1,5 1,5 2,142 2,75 3,171 6 7,5
3,5 1,75 1,75 2,499 3,22 3,7 7 8,75
5 2,5 2,5 3,57 4,6 5,285 10 12,5
6 3 3 4,284 5,52 6,342 12 15
7 3,5 3,5 4,998 6,43 7,399 14 17,5
8,75 4,375 4,375 6,248 8,05 9,249 17,5 21,875
10 5 5 7,14 9,2 10,57 20 25
12 6 6 8,568 11,03 12,684 24 30
14 7 7 9,996 12,87 14,798 28 35
15 7,5 7,5 10,71 13,8 15,855 30 37,5
20 10 10 14,28 18,4 21,14 40 50
24 12 12 17,136 22,07 25,368 48 60
28 14 14 19,992 25,75 29,596 56 70
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[Tpogomxenne Taduuubl A.3

64QAM
f3’ f4, f6, fgy fgy
fy, f, MHHYC MUHYC MUHYC MHHYC MHHYC
AF, MI' Onb Munyc 81b 30x1b 3216 3816 50nb 50nb
1,25 0,625 0,625 0,87 0,893 1,321 2,5 3,125
15 0,75 0,75 1,044 1,071 1,586 3 3,75
1,75 0,875 0,875 1,22 1,25 1,85 35 4,375
2,5 1,25 1,25 1,74 1,785 2,643 5 6,25
3 15 15 2,088 2,142 3,171 6 7,5
3,5 1,75 1,75 2,436 2,499 3,7 7 8,75
5 2,5 2,5 3,48 3,57 5,285 10 12,5
6 3 3 4,177 4,284 6,342 12 15
7 3,5 3,5 4,873 4,998 7,399 14 17,5
8,75 4,375 4,375 6,092 6,248 9,249 17,5 21,875
10 5 5 6,962 7,14 10,57 20 25
12 6 6 8,354 8,568 12,684 24 30
14 7 7 9,746 9,996 14,798 28 35
15 75 7,5 10,443 10,71 15,855 30 37,5
20 10 10 13,923 14,28 21,14 40 50
24 12 12 16,708 17,136 25,368 48 60
28 14 14 19,493 19,992 29,596 56 70
nb Onb t
-10ab \\\
-201b \\\ OPSK
-231b
-301B 160AM
32nb \/
-37a1b
-401B \<\
N
N
-500b
MI'g
fo f1 f.fs f, fs fs f;

Pucynok A3 - Macka cniektpa utst crangapra 802.16 quana3onos gactoT 10-66 I'T1x

st pexkuma SCa u moaynisinuu QPSK u 16QAM

[Ipumeuanue: Pexxnm n3mepenus: llnpuna nosocel nponyckanus mo 114 — 100 xI'.
[upuna nonocs! yactoT BuaeoduabTpa — 30 kI'mI.

Tabnuua A.4 - 3aBUCUMOCTh TapaMeTPOB MACKH CHEKTpa U3 Ty4aeMoro curuana ais cragaapra 802.16
nuana3zoHoB 9actoT 10-66 I'Ti qs pexxuma SCa u moaysiiuun QPSK u 16QAM

QPSK
AF, MFH fl, fg’ f4’ f5’ f6, f7'
Onb muHyc 231b muHyc 231b munyc 30nb munHyc 4516 munyc 4516
24 9,6 19,2 24 31,63 48 60
25 10 20 25 32,95 50 62,5
28 11,2 22,4 28 36,9 56 70
16QAM
AF, MFH fl, fz’ f3’ f4’ f6, f7'
Onb munyc 30nb munyc 32nb munyc 371b munyc 50nb munyc 50nb
24 9,6 18,6 19,2 24 48 60
25 10 19,375 20 25 50 62,5
28 11,2 21,7 22,4 28 56 70
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nb

Oonb

-10ab

-13ab  f------- F--

-20a1b \

-30ab

-341b

-40a1b

-42n1b

-50ab

-52n1b

MI 11

»

i,
fo

2

fs 14

fs fs

Pucynok A.4 - Macka cniektpa i ctagaapta 802.16 auanazonos yactot 10-66 [Ty
st pexkuma SCa u moayssiiian 64QAM

[Ipumeuanue: Pexxum n3mepenus: llupuna nonocel nponyckanus mno 114 — 100 xI'.

[upuna monocer yactoT BuaeopmibTpa — 30 kI 1.

Tabnuna A.S - 3aBUCUMOCTD MapaMeTPOB MAacCKH CIIEKTPa U3Iy4aeMoro curraia jyisi cragaapra 802.16

nuana3zoHoB yactoT 10-66 I'T'u quisg pesxkxuma SCa u monynsauuu 64QAM

fl! fl’

f, fs fs, fs, T,
AF, MI'n MHHO;IC}?L’BILB munyc 3016 munyc 341b munHyc 4216 munyc 521b munyc 52nb
24 12 12 12 24 48 60
25 12,5 18,57 20 25 50 62,5
28 14 20,8 22,4 28 56 70
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IIpuioxenune b
(00s13aTesIbHOE)

IIapameTpsl ciekTpa 11 000pyI0BaHHUs PAIMOJ0CTYIIA A1 0eCIIPOBOXHOM
nepenayu JaHHbIX crangapra 802.11b

Macka criekTpa i1t 000py10BaHUS PAIH0I0CTYIIA Il OSCIIPOBOIHOM Mepeayn TaHHBIX
cranapra 802.11b npusenena na pucynke b.1.
Knaccer nznyuennii aist cragaapra 802.11b npusenenst B Tabuuie b.1.

Tabnuna b.1 - [TapameTpsl u3nydennii crangapra 802.11b

Ne HaumenoBanue napamerpa 3HavyeHne mapaMeTrpa
n/m
1 | Monymsanus Huddepennnansras BPSK, OFDM
Juddepennuansuas QPSK, OFDM
16 QAM, OFDMA
64 QAM, OFDMA
2 | Knacc usznydenus 15M0G7D 20M0G7D
3 | lIupuHa nojockl U3aydeHHs NepeJaTauka;
- Ha ypoBHe MuHyc 3 1b, He 6onee, Mt 15 20
- Ha ypoBHe munyc 30 nb, He 6osee, M1 22 22
A O,IIB
-30nb
-50nb
-22 MI'g -11 MTI'u f. +11 MI'n +22 MI'n

IIpumeyanue: PexxuM u3sMepeHuii:

1. [Hupuna nonocs! nponyckanus no MY — 100 kI,
2. ITonoca 0630pa — 100 MI'm.

3. llIupuna nonocer yactoT BugeopuabTpa — 100 k1.

Pucynok b.1 - Macka criektpa curnana st ctanaapta 802.11b
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IIpuioxenue B
(00s13aTesIbHOE)

IMapameTpsl criekTpa AJ1 000PYA0BAHMS PAAUOAOCTYIIA JJIs1 O€CIPOBOAHOM
nepeaavyu JaHHbIX cranaapra 802.11a

Macka criekTpa a1t 000pyAOBaHUS paJnoI0CTyIa i OECIIPOBOIHON NIepeiadn JaHHbBIX
crannapra 802.11a npuBenena Ha pucynke B.1.
Knacce! uznyuenuii nns crangapra 802.11a npuBeaens! B Tabmiuie B.1.

Tabnuna B.1 - [TapameTpsl usnyuennii cranaapra 802.11a

No HaumenoBanue napamerpa 3HaueHue napaMmeTrpa
/1
1 | Monynsmus OFDM BPSK, QPSK, 16 QAM, 64 QAM
2 | Knacc uznydyenus 20MOG7W, 20M0OD7W
1nb
O,JI[B A
-20nb
-281b
-30nb
-401b

-30 -21,67-20 -11 -9 fe +9  +11 +20 +21,67 +30 fo MI

IIpumeyanue: PexxuM u3sMepeHuii:

1. [Hupuna nonocs! nponyckanus no MY — 100 kI,
2. ITonoca 0630pa — 100 MI'm.

3. Iupuna nosocs! yactoT BuaeopuibTpa — 30 k'm.

Pucynok B.1 - Macka cnektpa curnaia 802.11a
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Hpuioxenne I
(00s13aTesIbHOE)

ITapaMeTpsbl crieKTpa i 000pPyA0BaHHUSA PAAHOAOCTYNA I OeCIPOBOIHOM
nepenavym JaHHbIX crangapra 802.11n

Macku crekTpa ans O00OpyAOBaHHS pPaguOOCTyNa JUisi OECpOBOAHON Mepeadd JTaHHBIX
crannaptra 802.11n npuBenensl Ha pucynkax [.1, I".2.
Knaccer nznyyennii anst cragaapta 802.11n npusenenst B Tabumre I.1.

Ta6mmma I'.1 - TTapameTps! uznmydennii crangapta 802.11n
Ne /it HanmenoBanne napamerpa 3HadyeHNe MapaMeTpa
1 Mo nyssiust OFDM BPSK, QPSK, 16 QAM, 64 QAM
2 Kracc n3nydenns 20MO0G7W, 20MOD7W, 40M0G7W, 40MOD7W

Onb

-20nb

-281b
-30n6

-451b

>

-30-21,17-20 -11 -9 f. +9 411 +20+21,17 +30 Fe MI'n

IIpumeuanue: PexuM n3smepeHuii:

1. upuna nonocs! nponyckanus no T4 — 100 xI'a.
2. ITonoca 0630pa — 100 MI'm1.

3. lllupuna nonockl yactoT BuaeopminbTpa — 30 k.

Pucynok I'.1 - Macka cniextpa curnana aiis ctagaapra 802.11n
MIPU YaCTOTHOM pa3Hoce kaHaioB 20 MI'1
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O0xb

-201b

-281b
-30a16

-451b

»

-60 -42,35-40 -21 -19 f.  +1¢+21 +40+42,35 +60 Fr MI'g

IIpumeuanue: PexxuM n3smMepeHuii:

[[upuna nonoce! nponyckanus no [MY — 100 xI'm.
[Tonoca 0630pa — 120 MTI'1.

[Hupuna nonoce! yactoT BuaeopuinbTpa — 30 k'

Pucynok I'.2 - Macka cniektpa curnana s ctanaapra 802.11n
MIPU 4aCTOTHOM pa3Hoce kaHaioB 40 MI'i1
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Ipuioxenue /1
(00s13aTesIbHOE)

IMapameTpsl criekTpa AJ1 000PYA0BAHMS PAAUOAOCTYIIA JJIs1 O€CIPOBOAHOM
nepeaayu JaHHbIX cranaapra 802.15

[Tapametpsi ciekTpa uist ctannapra 802.15 npusenens! B Tabmuue /1. 1.

Ta6mmma /1.1 - [lapameTps! uznydenuii crangapra 802.15

IJI\/?I HaumMeHnoBanue napamerpa 3HaueHHe mapamerpa
1 Moymsius GFSK
2 Krnacc n3nydenns IMOOF7D
3 [upuna MoI0CH U3ITYICHUS MepeIaTIUKA:
- Ha ypoBHe MuHYcC 3 1b, He Gonee, MI 11 1
- Ha ypoBHe munyc 40 nb, e 6onee, MI'nt 4
- Ha ypoBHe MuHyc 60 nb, He 6o1ee, MI'11 6
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Hpuioxenue E
(00s13aTesIbHOE)

ITapamMeTpbl cieKTpa AJs PaIHO3TeKTPOHHBIX CPEACTB
crangaproB IMT-2000/UMTS (IMT-DS) IMT-2000/UMTS (IMT-TC)

OcHoBHbIe TakTUKO-TexHIUeckue Xxapakrepuctuku (TTX) POC cranmpapros IMT-2000/UMTS
(IMT-DS) u IMT-2000/UMTS (IMT-TC) npuseaensi B tabaumnax E.1, E.2

Tabmuua E.1 - OcHoBHBIE TakTHKO-TexHUYeckHe XapakTepuctuku (TTX) POC
crangapta IMT-2000/UMTS (IMT-DS) B monocax paaunodactot 1935-1980 MI'm, 2125-2170 MI'ig

HaunmenoBanue napameTpa

3HaueHHe ImapamMeTpa

AbonenTckas CTaHIUA | bazoBas CTaHIUA

Merop panuoaocryna

DS-CDMA FDD
IIpsiMoe pacuinpeHne cekTpa C YaCTOTHBIM AYIIEKCHBIM Pa3HOCOM

Pabouuii quanasod yactor, MI'i

I1P]1 1935-1980 ITPJ1 2125-2170
I1PM 2125-2170 I1PM 1935-1980

Iupuna yactoTHOrO KaHana, MI'

5

Cetka vacToT, Kl 11

200

Knaccel n3ny4yenus

3M84G7W, 3M84GT7D, 3M84GTE

XapakTepucTHKa Kjlacca U3JI1y4eHus

4-x IIO3UIMOHHAsA q)a3013a>1 MAaHUITY A0S

QPSK
munyc 3 1b 3,84
[Iupuna criexTpa curHaia,
munyc 30 nb 4.7
MT'n, Ha ypoBHE
MuHyc 60 1b HE HOPMHUPYETCs

Tabnuua E.2 - OcHOBHBIE TAKTUKO-TEXHUYECKHE XapakTepucTuku POC
crangapra IMT-2000/UMTS (IMT-TC) B mosioce paguodacrot 2010-2025 MI't

HaumenoBanme napamMeTpa

3HaueHHe napamerpa

AOOHEHTCKas CTaHINS Basosas cranuus

Meron panuopocrtymna

TDMA-CDMA TDD
[IpsiMoe pacuupeHne CeKTpa ¢ BpeMEHHBIM AYIIEKCHBIM Pa3HOCOM

Pa6ounii quamnason yacror, MI'nt

ITP/1 2010-2025
I1PM 2010-2025

[[Mupuna yactoTHOro Kanana, MI'ng

5

Cetka vacToT, K[ 11

200

Krnaccel u3nyuenus

3M84G7W, 3M84G7D, 3MB4GTE

XapaKTepI/ICTI/IKa KJj1acca U3JTy4CHUsA

4-x mo3uIMoHHas (a3oBast

Manumysus QPSK
4-x mo3uIMoHHas (a3oBast

Marmmyssms QPSK 16-Tu KpaTHas KBaIpaTypHas

AMIUTUTYyJHass MOAYJISAUA

16QAM
munyc 3 1b 3,84
[Iupuna criekTpa cursana,
M1, Ha ypoHe munyc 30 1b 4,7
Munyc 60 1b HE HOPMUPYETCS
MakcuManbHasi MOIITHOCTh TiepeaTanuKa, 1bM 24 43
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Ipuioxenue K
(o0s13aTesIbHOE)

ITapaMeTpbl ciekTpa AJs paaH03JIeKTPOHHBIX cpelacTB ctanaapra IMT-MC

Ta6muua XK.1 - OcHoBHBIE TexHHueckue XxapakTepuctuku POC cranmgapra IMT-MC

B noJiocax paauodactot 453-457,4 MI'u u 463-467,4 MI'i1

HaumeHnoBanue napamMeTpa

3HavyeHue mapaMeTpa

AGoHEHTCKas CTAaHIIM

bazoBas cranmus

Meron panuonocryna

DS-CDMA FDD
[Ipsimoe pacuupeHue CeKTpa ¢ YaCTOTHBIM AYIJIEKCHBIM

pasHoCOM

PabGouwmii nuamna3on yactot, MI'1g

TIP]] 453-457,4
TIPM 463-467,4

TIP]] 463-467,4
TIPM 453-457,4

IIupuna yactotHOro Kanana, MI'g

1,25

Knacce! nznmydyenuns

1IM25G7W, 1M25G7D, 1IM25G7E
1IM25D7W, 1M25D7D, 1M25D7E

munyc 3 1b 1,25 1,25
MakcuManbHas [UPUHA
crekTpa curHana, MI'n, Ha munyc 30 nb 1,77 1,45
YpOBHE
munyc 60 1b 4 4

Tabmuma XK.2 - Ocnosuble Texnuueckue xapakrepuctuku POC crangapra IMT-MC

B nosiocax paguoyactor 1920-1935 MI'n u 2110-2125 MTI'ny

HaumeHnoBanue napamerpa

3HaueHHe napamerpa

AOOHEHTCKAS CTAHIIUSA

ba3zoBas crannms

Meron panuonocryna

DS-CDMA FDD
IIpsiMoe paciuupeHue CreKTpa ¢ YaCTOTHBIM JYIIIIEKCHBIM

pasHOCOM

PaGounii quamna3on yacror, MI'1g

TIP/T 1920-1935
IIPM 2110-2125

TIPJ] 2110-2125
TIPM 1920-1935

IIupuna yactotHOro Kanana, MI'ng

1,25

Kunaccel u3nydenns

IM25G7W, 1M25G7D, 1IM25G7E
1M25D7W, 1M25D7D, 1IM25D7E

munyc 3 1b 1,25 1,25
MakcuManbHas [UPUHA
criekTpa curHana, MI', Ha munyc 30 nb 1,77 1,45
YpOBHE
munyc 60 nb 4 4

49



Hpuiaoxenne U
(00s13aTesIbHOE)

ITapamMeTpbl cieKTpa AJs PaIHO3JIEKTPOHHBIX cpelacTB cTanaapToB GSM

OcHOBHBIE TaKTHKO-TexHHUYeckue xapakrepuctuku POC cranmapra GSM  npuseneHs
tabmure M.1. Macka criektpa curnasa craggapra GSM nipuseniena Ha pucyske M. 1.

Tabmuna 1.1 - OcHOBHBIEC TAKTUKO-TeXHUYECKHe xapakTepuctuku POC cranmapra GSM
B nosiocax paauodactot 890-915 MI', 935-960 MI', 1710-1785 MI'1, 1805-1880 MI'1g

3HavyeHue mapaMeTpa
HaumenoBanue napamerpa
AOOHEHTCKAS CTAHIIHSA Ba3oBas cranmusa
Merton paguonocryna TDMA/FDMA
AL PAHONOCTY ¢ 8 BpeMEHHBIMHU CJIOTaMHU
Pabounii mmanason acror. M ITP]1 890-915/1710-1785 ITPJ1 935-960/1805-1880
s S TIPM 935-960/1805-1880 TIPM 890-915/1710-1785
lupuna yactoTHOTO KaHama, KI 1| 200
Krnacce! nznyuenus 200KG7D
XapaKTepHUCTHKa KJIacca U3Ty4eHUs GMSK, 8-PSK
munyc 3 1b 200
IupuHa criekTpa curHana, k[ i munyc 30 n1b 400
muHyc 60 n1b 800
06 A
0 A
-10 +
-20 +
-30 +
40 -
-50 +
-60 +
-70 =
-80 +
0 100 200 300 400 600 1200 1800 6000 A, KTy
(omHocumensHo
Hecyuel)
Pucynok U.1 — Macka cnektpa curnana crangapra GSM
IIpumeuanue:

Pexxum n3mepenust: lllupuna monock! mpomnyckanus u3meputensHoro ¢uisrpa — 30 (100) k'
NIPU CMEIICHUH OTHOCUTENIbHO Hecyrier yacToTsl 0-1800 (1800-6000) kI



Ipuioxenue K
(00s13aTesIbHOE)

ITapaMeTpsl crieKTpa i HMQPOBLIX PaJUOPeIeHHBIX CHCTEM CBA3H IJIe3HOXPOHHOM
ur¢poBoH Hepapxuu

Macku crieKTpa U31y4aeMoro CUTHaia MU(GPOBBIX PAJAUOPEICHHBIX CHCTEM CBSI3H ILIC3UOXPOHHOM
udpoBoi nepapxuu npuBeneHsl Ha pucyHkax K.1-K.16.

Macka cHekTpa H3JIy4aeMOro CHrHaja JUisi YacTOTHOM WJIM aMIUIMTYAHOH MOIYyJSLUU
(manunynauun) npuseieHa Ha pucynke K.1. 3aBUcHMMOCTh mapamMeTpoB MAcKU CIEKTpa H3Ty4aeMOro
CUTHaja JUIsl YaCTOTHOM WM aMIUIUTYIHOM MOAYJSIMHM OT YaCTOTHOTO pa3HOCa MEXIY COCeIHUMU
paarocTBOJIaMu 000pynoBaHus npuBeneHa B Tabmume K. 1.

nb

+1

-45

0 f1 f, f3 f,
(oTHOCHTENBEHO
HECYIIEi YaCTOTHI)

Pucynoxk K.1 - Macka criekTpa u3;1y4aeMoro CUTHaJIa Jyisl YaCTOTHOM WIIM aMILTUTYTHONW MOIYJISIIUN
(MaHUTYIALNN).
[Ipumeuanue:
Pexxum mamepenus: 1lupuna nonockl nmponyckanus usmeputensHoro ¢puistpa no I[TH — 100 k'

Ta6n1z1ua K.1 - 3aBHCHMOCTB mapaMeTpoOB MACKH CIICKTpa U3JTy4aeMOTI'0 CUTHAJIa JJIs YaCTOTHOMN WU
aMHHHTyHHOﬁ MOAYJIAIMHU OT 4aCTOTHOI'O pa3sHOCa MEKAY COCCAHMMHU paJMOCTBOJIaMU

YacToTHBIN pa3HOC MEXAY COCETHUMHU Yacrtora, MI'p
paarocTBojiamMu obopynosanus (PY), MI'n fi, f,, fs, fs,
+11b munyc 30nb | munyc 451b munyc 451b
or3,5105 2 4 8 2,5 x P4
or7 1o 10 4 8 15 25 xPY
ot 13,75 no 20 8 15 28 2,5 xPY
ot 27,5 no 40 15 30 56 2,5 x PY

Macka CIeKTpa W3JIy4aeMOro CHTHaJia Il  OOOpYJIOBaHHMS C JBYXIIO3WIIMOHHOHW W
YEeTHIPEXMO3UIIMOHHON MOAYISIIMe mNpuBeAeHa Ha pucyHke K.2. 3aBUCHMOCTH MapamMeTpoB MAaCKH
CIIEKTpa H3JIy4aeMOro CHTHaja JUis OOOpYAOBaHUS C JABYXIMO3WUIMOHHON W YETHIPEXITO3HIIMOHHON
MOJYJIALMENH OT YacCTOTHOTO pa3HOCA MEXKAY COCEAHHMH PaJUOCTBOJIAMHU OOOpYIOBaHUS MpUBEICHA B
taomunax K.2 u K.3.
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nb

+1
Jlns mrama3oHOB 4acTOT
or4 no57IT1
A Jlns muama3oHOB Y4acTOT
'g ) or 0,06 10 2IT1x
Y, | I S R )
-4

o f, fa fs fufs o f7
(OTHOCHUTENIEHO HECYILEH YaCTOTHI)

Pucynok K.2 - Macka cniekTpa u3iay4aeMoro CUrHana ajas 000opyaoBaHUs

C ABYXIO3UIIMOHHOMN U YETBHIPEXITO3UIIMOHHON MOAYJIALIUEN
[Ipumeuanue:

Pesxxum nzmepenust: lupuna momockl nponyckanust u3meputensHoro ¢puinbrpa mo [TY — 100 kI

Tabmuna K.2 - 3aBrucruMOCTh TapaMeTPOB MACKH CIIEKTPa U3Iy4aeMOro CUTHaANA il 000PYIOBaHUS
C IBYXIIO3UIIMOHHOW M YETBHIPEXIO3UIIMOHHON MO ISIIUEH OT YaCTOTHOTO pa3HOCca
MEXTy COCEAHUMH PAJMOCTBOJIAMHU JIJIsl Arara3oHoB yactot oT 0,06 mo 2 I'T1y

YacTOTHBIA pa3HOC MEXKIY Yacrtora, MI'l
COCEIHMMH PaHOCTBOIAMH f,, f,, fs, fs fo, f7,
obopynosanus (PU), MI'n +11b munyc 2516 | munyc 2516 | munyc 30aB | munyc 4515 | munyc 4515
JBYXIO3HIIMOHHAS MOy AU
0,025 0,012 0,018 0,025 0,028 0,04 0,0625
0,075 0,036 0,054 0,075 0,086 0,12 0,1875
0,25 0,11 0,17 0,23 0,2725 0,4 0,625
0,5 (0,465) 0,21 0,325 0,45 0,5375 0,8 1,25
1(0,93) 0,42 0,65 0,9 1,075 1,6 2,5
or 1,75 1o 2 0,7 1,4 1,75 2,1875 35 2,5 xPY
or3,51005 1,5 3 3,5 4,225 6,4 2,5 xPY
or 7 mo 10 3,3 6,1 6,8 8,3 12,8 2,5 xPY
ot 13,75 mo 20 6 11,6 13 15,25 22 2,5 x PY
ot 27,5 1o 40 12 24,2 26 30,75 45 2,5 x PY
56 24 50 60 65 80 2,5 x PY
YeTHIPEXTIO3UIHOHHAS MO LY SIS
0,025 0,012 0,018 0,025 0,028 0,04 0,0625
0,075 0,036 0,054 0,075 0,086 0,12 0,1875
0,25 0,11 0,17 0,23 0,2725 0,4 0,625
0,5 (0,465) 0,21 0,325 0,45 0,5375 0,8 1,25
1(0,93) 0,42 0,65 0,9 1,075 1,6 2,5
or 1,75 no 2 0,7 1,4 1,75 2,1875 35 2,5 xPY
or3,5m105 1.4 2,8 3,5 4,375 7 2,5 xPY
or 7 g0 10 2,7 5,6 6,5 8,125 13 2,5 x PY
ot 13,75 mo 20 54 11,2 13 16,25 26 2,5 x PY
ot 27,5 1o 40 11 19 25 30 45 2,5 x PY
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Tabmuua K.3 - 3aBucuMOCTh TapaMeTpOB MacKH CIIEKTpa U3y4aeMOoro CUTHaia ik 000pYyI0BaHUS
C IBYXIIO3UIITMOHHOM M YETHIPEXITO3UIIMOHHOW MOIYJISIIMEN OT YaCTOTHOI'O pa3Hoca

MEXIY COCEAHUMH PAJMOCTBOIAMU JJIsl IMana3oHoB 4acToT oT 4 1o 57 I'T'1y

YacTOTHBIN pa3HOC MEXIY Yactora, MI'1|
COCEIHUMU PaJUOCTBOJIAMHU fi, 1y, fs, fs, fs, f7,
obopynosanust (PU), MI'y +11b munyc 2316 | munyc 2315 | munyc 30nb | munyc 4515 | munyc 4516
JIBYXMO3HUIIMOHHAS MOIYJISAIIHS
0,025 0,012 0,018 0,025 0,02977 0,04 0,0625
0,075 0,036 0,054 0,075 0,089 0,12 0,1875
0,25 0,11 0,17 0,23 0,284 0,4 0,625
0,5 (0,465) 0,21 0,325 0,45 0,5613 0,8 1,25
1(0,93) 0,42 0,65 0,9 1,123 1,6 2,5
or 1,75 no 2 0,7 1,4 1,75 2,31 3,5 2,5 x PY
or3,5m105 15 3 3,5 4,42 6,4 2,5 x PY
or 7 mo 10 3,3 6,1 6,8 8,709 12,8 2,5 x PY
or 13,75 1o 20 6 11,6 13 15,86 22 2,5 x P4
ot 27,5 no 40 12 24,2 26 32,04 45 2,5 x PY
56 24 50 60 66,36 80 2,5 x PY
YeThIPEeXTO3UITHOHHAS MOYIISIIAS
0,025 0,012 0,018 0,025 0,02977 0,04 0,0625
0,075 0,036 0,054 0,075 0,089 0,12 0,1875
0,25 0,11 0,17 0,23 0,284 0,4 0,625
0,5 (0,465) 0,21 0,325 0,45 0,5613 0,8 1,25
1(0,93) 0,42 0,65 0,9 1,123 1,6 2,5
or 1,75 n0 2 0,7 1,4 1,75 2,31 3,5 2,5 x P4
or3,5105 1.4 2,8 35 4,61 7 25 xPY
or7 mo 10 2,7 5,6 6,5 8,56 13 25 xPY
or 13,75 o 20 54 11,2 13 17,13 26 2,5 x PY
ot 27,5 no 40 11 19 25 31,36 45 2,5 x PY

Macka crnekTpa U3ayd4aeMoro CUrHaia Jjisi 000pyI0BaHUs MPU MOIYJISIMHM C YUCIOM MO3HUIUH 16
npuBegeHa Ha pucyHke K.3. 3aBUCMMOCTh mapaMeTpoB MacKd CHEKTpa M3JIy4yaeMOIo CHUTHajla s
000pyIOBaHUs MPU MOAYJSALIHUH C YHUCIOM TMO3UIMKA 16 OT YacTOTHOTO pa3zHOCa MEXAY COCETHUMHU
paanocTBOIaMu 00OpyIOBaHus puBeneHa B Tabmuie K.4.

JInst quana3oHOB YacTOT

fs

nb

+1

3 ot 0,06 10 2 I'T'1x
-32 /
-3

Jis nrana3oHOR qacf[{;
ot 4 o 57Ty
-55
0 fl f2 f3 f4 f5

(oTHOCHTENBHO

HECYIIeH YacTOTHI)

Pucynok K.3 - Macka criekTpa u3;1y4aeMoro CUrHaia Jijisi 000py10BaHus
MPU MOJYJISIIAU C YHACIIOM MO3UIUi 16

IIpumeuanue:

Pexxum n3mepenust: [lnprna nmonock! nponyckanus uaMmeputenbHoro ¢uibtpa mo T4 — 100 k'
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Tabmuua K.4 - 3aBucuMOCTh TapaMeTPOB MAacKH CIIEKTpa W3y4aeMoro CUTHajia it 000pyI0BaHUS
IPY MOJYJISIIMY C YUCJIOM NO3MIMK 16 OT 4aCTOTHOTO pa3HOCa MEKAY COCEHUMU PaJOCTBOJIAMU

HacToTHBIN pa3HOC MEXITY Yacrora, MI'11
COCEHUMH PaNOCTBOJIAMHA . f,, .. s f., f,,
obopynosanust (PH), MI'y +11b munyc 30ab | munyc 3216 3;4(2};})];]3 muHyc 5516 | Munyc 551b
0,025 0,012 0,0176 0,018 0,025 0,04 0,0625
0,075 0,036 0,0529 0,054 0,075 0,12 0,1875
0,25 0,11 0,166 0,17 0,23 04 0,625
0,5 (0,465) 0,21 0,318 0,325 0,45 0,8 1,25
1(0,93) 0,42 0,636 0,65 0,9 1,6 2,5 x PU
ot 1,75 0o 2 0,7 1,357 14 1,75 3,5 2,5 x PU
or3,5m05 1,4 2,71 2,8 3,5 7 2,5 xPY
or7 mo 10 2,8 5,43 5,6 7 14 2,5 xPY
ot 13,75 no 20 5,6 10,86 11,2 14 28 2,5 x PU
ot 27,5 1o 40 11,2 21,53 22,2 28 56 2,5 x PU

Macka crnekTpa u3Iy4aeMoro curHaia Ay o00pyAOBaHUs MPU MOAYJISIIIUU C YUCIOM MO3UIMI 32
npuBeseHa Ha pucyHke K.4. 3aBucumocTh mapaMeTpoB MackKd CIEKTpa H3JIydaeMOro CUTHaja Jyis
o0OpynoBaHUsl MPH MOAYJSIUU C YKCIOM MO3UIMI 32 OT YacTOTHOTO pa3HOcCa MEXKIY COCEIHUMHU
paroCcTBOJIaMU 000pyIOBaHus puBeaeHa B Tabmuie K.5.

nb
+1

-30
-35

-60

0 f f, fs fs fs
(OTHOCHUTENIBHO
HecyIIeH YacTOThI)

Pucynok K.4 - Macka cniekTpa u3iay4aeMoro CUrHana ajs 000pya0BaHUs
MIPY MOAYJISIIUM C YUCIIOM NO3ULnN 32
IIpumeuanue:
Pesxxnm nzmepenust: npuHa momock! npomyckanust u3meputensHoro ¢puibtpa mo [TY — 100 kI

Tabmuna K.5 - 3aBucuMocTh mapamMeTpoB MacKH CIIEKTpa U3y4yaeMoro CurHasia ass o0opynoBaHus
pY MOJYJISIIIMY C YUCIIOM MO3UIMK 32 OT YaCTOTHOTO pa3HOCa MEKAY COCETHUMH PaIMOCTBOJIAMHU

YacToTHBIN pa3HOC MEXTY YacroTa, MI'11
coceqHUMU paaunoctBonamu (PY), fi, fa, fa, fs, fs,
MI'n +11b munyc 30a6 | munyc 35105 | munyc 60nb | munyc 6015
or7 mo 10 2,8 5,6 7 12,25 2,5 xPY
ot 13,75 mo 20 5,6 11,2 14 24,5 2,5 xPY
or 27,5 1o 40 11,2 14 24,5 45 2,5 x PY
56 22,5 33 65 74 2,5 x PU

Macka criekTpa U3JIy4aeMOoro CHTHaia Ui 000pYIOBaHUS MPU MOIYJSIUN C YACIOM MO3UIi 64
nnu 128 npuBeneHa Ha pucyHke K.5. 3aBUCHMOCTh mapaMeTpoB MAacKH CIEKTpa M3Jy4aeMOro CUTHaja
Ui 00OPYJIOBaHMS TIPU MOAYJISIIIAKM C YUCIOM MO3UIMi 64 miam 128 OT 4acTOTHOTO pa3Hoca MEXKAY
COCEIHUMH PaauOCTBOJIaMH 000pyA0BaHUs puBeAcHa B Tabnuie K.6.
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-55 :

|

0 f, £ f3f, fs fo f; fg
(oTHOCHTETBHO
HECYILEH YacTOThI)

Pucynok K.5 - Macka criekTpa u3iay4aeMoro CUrHana ajas 000opyaoBaHUs
IIPU MOAYJISILIMM C YUCIIOM no3unuii 64 um 128

[Ipumeuanue:
Pesxum nzmepenust: lupuna momockl nponyckanust u3meputensHoro ¢puinbrpa mo [TY — 100 kI

Tabmuua K.6 - 3aBucuMocTh MapaMeTpoB MacKd CHEKTPa M3JIy4aeMOTo CUTHaIA JJsi 000pyIOBaHUS TIPH
MOAYJISIIMU € YUCIOM No3ulnii 64 mim 128 0T 4aCTOTHOrO pa3HOCa MEXAY COCEAHUMU PaMOCTBOIAMHU

YacToTHbIN pa3HOC Yacrorta, MI'1g
MEXIy COCETHUMHU
paznoCTBOJIAMH fy f,, fs, 4, 5, 16, 7, 18,
obopynosanus (PY), +1ab [mMunyc 10abmunyc 30abjmunyc 32ablmunyc 36abmunyc 45nbmunyc 55abmMunyc 55nb
MI'1g

ot 13,75 no 20 6 7,2 7,75 7,8 8,5 20 25 2,5 xPY

ot 27,5 no 40 12 14,5 15,4 15,5 17 40 50 2,5 xPY

56 24 29 30,8 31 34 80 100 2,5 xPY

B cnyuyae wucnonb3oBanuss OFDM crhektp ompexaenseTcss MO BBILIENPUBEICHHBIM MacKaM B
COOTBETCTBUM C METOJOM MOIYJIALUU HECYIIUX M MCIOJb3yEMbIM YaCTOTHBIM DPAa3HOCOM MEXKIY
COCEIHUMHU PaJIMOCTBOJIAMU 00OPYAOBAHMSL.
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Hpuioxenue J1
(00s13aTesIbHOE)

IHapameTpsl ciekTpa 1 HM(POBLIX PAAUOPeIeHHbIX CUCTEM CBA3M CHHXPOHHOM
ur¢poBoH Hepapxuu

Macku CHeKTpoB H3JIy4aeMbIX CHUTHAJIOB HHU(PPOBBIX PaTUOPEICHHBIX CHUCTEM CBS3H CHUHXPOHHOU
u(pOBON MEpapXHK B 3aBUCHMOCTH OT CKOPOCTH Tepeaavd MU(pOBOro CHrHaiIa, METO/1a MOMYIISINH,
JMarna3oHa U Iara CeTKM 4acToT 00OpyaoBaHUs NMpuBeIeHbl Ha pucyHkax. [lpu ucnomszoBanuun OFDM
CHEKTp H3Jy4aeMOI'0 CHUTHAJIa OINpPENENsIeTCs MO0 HUXKE IPUBEJICHHBIM MAackaM B COOTBETCTBHHM C
UCIIOJIb3YEMOM CKOpPOCThIO MEepeaud CUTHaia, METOJA0M MOAYJSIMHU HECYIIMX U YACTOTHBIM Pa3HOCOM
MEX/1y COCEHUMHU PaJHOCTBOJIaMU 000pY10BaHUS.

Macka crekTpa H3JIydaeMoro CurHaiga Juisi o0opyAoBaHUs C 4-TMIO3ULMOHHONW MOAYJSIHUEH co
CKOPOCTBIO Tiepenaun IudpoBoro curHaiga 51 MOut/c ¢ marom cetkum d4actoT 55 mimu 56 MI'p ¢
COCEHMUMH CTBOJIAMH B OJIMHAKOBOM MOJSpHU3AIMK JJIs AMANa30HOB 4acToT oT 8 mo 57 I'T' nmpuBeaena
Ha pucynke JI.1.

nb
+1

-60

1 ‘ ‘ Mruy
o 18 32 40 50 70 2,5 x War ceTkm

(OTHOCUTENBHO HECyLUEel YacToTbl) uacror B My
Pucynok JI.1 - Macka criekTpa u31y4aeMoro curaaia Jiisi 00opy1oBaHus ¢ 4-1O3ULIMOHHON MOAYIISIIIEN
CO CKOPOCTHIO Tiepenaun nudposoro currana 51 MOut/c ¢ marom ceTku 9actot 55 winu 56 Ml ¢
COCEIHUMH CTBOJIAMH B OJTMHAKOBOM MOJISIPU3AIIAN JUTsl TUAMa30HOB 4acToT oT 8 10 57 [T

IIpumeuanue:

Pexum nzmepennst: LlupuHa mosock! nporyckanus uaMeputensaoro ¢puiaprpa mo [TY — 100 kI

Macka crekTpa H3Iy4aeMOro CUTHaia it 000pYyJOBaHUS C 8-TIO3UITMOHHOW MOIYJISAIMEH st
auanazoHoB yactoT oT 2 1o 57 [T co ckopocThio nepeaaun nudposoro curtana 51 Mout/c ¢ marom
ceTku yactoT ot 27,5 no 30 MI'y ¢ cocemHUMHU CTBOJAMHM KaK B OJMHAKOBOW, TaK U OPTOTOHAJIbHOMU
MOJISIPU3ALIMU TTpUBeieHa Ha pucyHke JI.2.
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nb
+1

0 10,5 18 28 35,5 2,5 x war ceTku My
(OTHOCUTENBHO HECYLUEN YacTOTbl) vacrot B MI'y

Pucynok JI.2 - Macka criekTpa u3iay4aeMoro CUTHaia it 000pYAOBaHUS C §-TTO3UIIMOHHON MOAYIIALNCH
JUTSL TUara3oHoB 4actoT oT 2 10 57 I'T' co ckopocThio nepenayn nudpoporo curuaia S1 Mout/c ¢
IaromM ceTku 4actot ot 27,5 1o 30 MI'1; ¢ coceiHUMU CTBOJIaMH
KaK B OJIMHAKOBOM, TaK ¥ OPTOTOHAIBHOM MOJISPU3aLUU

[Ipumeuanue:
Pexum uzmepenus: [llupuna noiockl npomnyckanust uameputensaoro ¢unbrpa mo MY — 100 k[

Macka criekTpa H3J1y9aeMoro CUrHaia ajist obopyaoBanus ¢ 16-/32-/64-mo3unnoHHON MOTyJISIInEH
T uana3oHoB 9actoT oT 2 10 40 'y co ckopocThio nepenaun mudposoro curaana 51 Mout/c ¢
marom cetku yactoT 20 MI' (ot 27,5 1o 30 MI'1) ¢ cocemHuMH CTBOJIaMU B OJMHAKOBOM TOJIIPU3AIIH
npuBeqeHa Ha pucyHke JI.3.
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Pucynok JI.3 - Macka criekTpa u3ay4aeMoro CUrHaia st 00opyaoBanus ¢ 16-/32-/64-no3unnoHHOM
MOJYJISIUEH A quana3oHoB 4acToT oT 2 10 40 [T co ckopocThio niepenaun nuppoBOro CUrHana
51 M6wut/c ¢ marom cetku 9actot 20 MI'ty (ot 27,5 no 30 MI'1) ¢ cocenarMu CTBOJIaMH
B OJIMHAKOBO MOJSIPU3aLuN

[Ipumeuanmue:
Pexxum nzmepenust: upuna nosock! npornyckanus uaMeputensHoro ¢puiastpa mo [TY — 100 k'

Macka criekTpa U3JIy9aeMoro CUrHaia Juisi 000pyI0BaHHs CO CKOPOCTHIO Tiepeaadn uGpoBOTro
curdaina 51 Mout/c ¢ marom cetku 4actot 13,75 wnu 14 MI'11 ¢ cocefHUMHU CTBOJIAMH B OJUHAKOBBIX
MOJISIPU3ALUAX JUIs AUana3zoHoB 4acToT oT 13 no 18 I'T'n npuBenena Ha pucynke J1.4.
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Pucynok JI.4 - Macka criekTpa u3;1y4aeMoro CUrHaia Jijisi 000pyI0BaHUs CO CKOPOCThIO Iepeaadn
g poBoro curaana 51 Mout/c ¢ marom cetku gactot 13,75 wim 14 MI'11 ¢ coceTHUMH CTBOJIAMU B
OJIMHAKOBBIX MOJISIPU3AIUAX IS JUana3oHoB 4acToT oT 13 go 18 [T

[Ipumeuanue:

Pexum uzmepenus: [llupuna noiockl npomnyckanust uameputensuoro ¢unsrpa mo MY — 100 k[

Macka creKkTpa u3JIy4aeMoro CUrHaia st 000pyaoBaHus ¢ 16-/32-mo3uIHOHHON MOAYIISIMEH ISt
uana3oHoB yacToT ot 23 g0 57 I'T'11 ¢ cocenHuMu CTBOJIaMH B OAMHAKOBOM MOJISIPU3AILMN CO CKOPOCTHIO
nepeaaun nudpooro curraga 51 Mourt/c ¢ marom cetku dactoT 13,75 wim 14 MI'm (co ckopocThiO
nepeaaun nudpoBoro curHana 155 MOut/c ¢ marom cetku dactoT 55 miam 56 Ml st auana3oHOB
gactoT oT 13 mo 57 I'Tn) mpuBenena Ha pucynke JI.5.
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Pucynok JI.5 - Macka criekTpa u3ay4aeMoro CUrHaia it 000pyaoBanus ¢ 16-/32-mo3uinoHHoM
MOJYJIALUEH A AUama30HoB 4acToT oT 23 1o 57 I'T' ¢ cocegHUME CTBOJIAMH B OJIMHAKOBOM
TOJISIPU3AIIMN CO CKOPOCTRIO mepenadn mudpooro curuana S1 Mout/c ¢ marom cetku yactot 13,75 wim
14 MTI'11 (co ckopocThio nepenayn mudpoBoro curHana 155 MOuT/c ¢ marom ceTku 4acTot 55 win
56 MI't aiis auama3oHoB yactot oT 13 1o 57 ')

IIpumeuanue:

Pesxxum mamepenus: [lupuna momock! mponyckanust u3meputensHoro ¢uistpa mo [TH — 100 kI

Macka crekTpa W3Jy4aeMOoro CUrHama s o0opynoBaHust ¢ 64-/128-1m03UIIMOHHON MOMYIISAIIUCH
U1 Auana3oHoB 4actoT OoT 2 10 15 T ¢ marom cerku wactor 28 MI'm (ot 29 nmo 30 MI'm) co
CKOpPOCTBIO Tmepenayn nudpoBoro curHama 155 MOuT/C ¢ COCeTHMMM CTBOJIAMH B OJMHAKOBBIX
noJisipu3anusax wim 2x155 Mo6ut/c B pexume «co-channel» npusenena na pucynke JI.6.
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Pucynok JI.6 - Macka criekTpa u3ay4aeMoro Curuaia s ooopyaoBanus ¢ 64-/128-no3unnoHHO#M
MOAYJSALMEN Ui quana3zoHoB 4acTtoT oT 2 1o 15 I'T ¢ marom cetku yactot 28 Ml (ot 29 1o 30 MI'r)
CO CKOPOCTHIO Tiepenaun nudposoro curaana 155 MOUT/C ¢ COCETHUMU CTBOJIAMH B OJMHAKOBBIX
nossipu3anusax wim 2x155 Mout/c B pexxume «co-channel»

[Ipumeuanue:

Pexum uzmepenus: [llupuna noiockl npomyckanus uameputensuoro ¢unsrpa mo MY — 100 x['1

Macka criekTpa M3J1y4aeMoro curHaina Jijisi 000pyaoBaHus AUana3oHoB 4acToT oT 18 mo 57 I'T' co
CKOpPOCTBIO Tmepenayn nudpoBoro curHama 155 MOuUT/c ¢ cocemHMMM CTBOJIAMH B OJIMHAKOBBIX
MOJIAPU3AIUAX C IIIaroM ceTKH 4acToT oT 27,5 1o 30 Ml npuBenena Ha pucynke JI.7.

AB
+2

-10

-30
-32
-36

-45

Jlist 06opynoBaHus
JIMaIa30HOB 4acTOT
or 18 10 57 I'T

-50

__________ JEN S S,

-55

§ ot 18 1o 57 I'T' pu
MHOrOCTBOIIBHOIT CHCTEME
1 nipu ncnonb3osannu FEC

o 12 14,5 154 155 17 iIO 4‘7 50 2,5xmarﬁ;xuuacror Mry
(OTHOCUTENBHO HECYLLIEN YacTOTbI) o
Pucynok JI.7 - Macka criekTpa u3;1y4aeMoro curasia Jijisi 00opy1oBaHus 1Mara3oHoB 4yacToT oT 18 1o
57 I'T'1y co ckopocCThIO TIepeaauu MUGpoBoro curnana 155 MOut/c ¢ coceTHIMH CTBOJIAMU B OJIMHAKOBBIX
MOJISIPU3AIUAX C IIIarOM CETKH 4acToT oT 27,5 1o 30 MI'
IIpumeuanue:

Pexxum n3mepenus: lluprna monockl nponyckanus uameputenbHoro Gpunbrpa mo T4 — 100 k'
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Macka crnekTpa MU3Iy4aeMoro CUrHaia Juis o0opynoBaHus ¢ 128-TO3UIIMOHHOW MOIYNSIIUEH s
nuana3oHoB 4dactoT oT 15 go 40 I'T co ckopocThio mepemaun mudpoBoro curnaiga 2x155 Mowut/c ¢
COCETHUMH CTBOJAMH B OJMHAKOBOW TOJSPHU3AIMU M CO CKOPOCTHIO IMepelaydl Mu(pPOBOTO CHUTHANIA
4x155 Mowut/c (pexxum «co-channely) ¢ mrarom cetku yactot 55 wim 56 MI't npuBeaeHa Ha puc. J1.8.
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Pucynok J1.8 - Macka criekTpa u3;1y4aeMoro CUrHaia Juisi 00opyaoBaHus ¢ 128-T03UIMOHHOM
MOJyNALIUen A Auamna3zoHoB 4acToT oT 15 1o 40 I'T' co ckopocThio nepenayn nudpoBoro curHana
2x155 MowuT/c ¢ COCeTHUMH CTBOJIAMHU B OJIMHAKOBOU IMOJISIPU3AIAN U CO CKOPOCTHIO TIEpeIadun
nudposoro curHana 4x155 Mout/c (pexxum «co-channel») ¢ marom cetku yactoT 55 wim 56 MI'n

[Ipumeuanue:
Pexxum mamepenus: [upuna nonockl nmponyckanust usmeputensHoro ¢uistpa no I[TH — 100 k'

Macka criekTpa U3Iy4aeMoro CUrHaia s 000pyaoBaHus ¢ 32-/64-mo3UIIMOHHON MOYIISAIIHEN IS
nuana3oHoB yactoT oT 2 o0 11 I'Ty co ckopocthio nepenaun nudposoro curnaia 51 Mout/c ¢ marom
ceTku yactoT 14 MI'11 ¢ coceTHUM CTBOJIOM B OPTOTOHANIBHOM MOJSpU3aluy puBeieHa Ha pucyHke JI.9.
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Pucynox JI.9 - Macka criekTpa u3i1y4aeMoro curaaia ajist o0opyaoBanus ¢ 32-/64-103UIHOHHOM
MOAYJISIIUEH s Arana3oHoB 4acToT oT 2 10 11 I'T'r co ckopocThio nepenayu mudpoBOro CUrHaa
51 M6wurt/c ¢ marom cetku yactoT 14 MI'11 ¢ coceTHUM CTBOJIOM B OPTOTOHAJIBHON MOJISIPU3AILIIH
[Ipumeuanue:
Pexxum nzmepenust: lupuna nosock! npomyckanus uaMepurensHoro ¢puiasrpa mo [TY — 100 k'
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Macka cniekTpa M3J1y4aeMoro CUrHaiia Jisi 00opyaoBanus ¢ 16-/32-/64-no3uuoHHON MOy IsIHei
st rarma3oHoB dactoT oT 13 g0 40 [T co ckopocTeio mepenaun mudpoBoro curHaiza 51 Mout/c ¢
marom cetku yactor 13,75 wmmm 14 MI'm ¢ cocegHUMM CTBOJIOM B OpPTOTOHAJIBHOW IOJSpU3ALMU
npuBeneHa Ha pucynke JI.10.
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Pucynok JI.10 - Macka criekTpa u3jiydaeMoro CHrHajia s ooopyaoBanus ¢ 16-/32-/64-mo3umonHoi
MOJYJISIIAEH JJIs qrama3oHoB 9acTtoT oT 13 1o 40 I'T'x co ckopocThio niepenadn nudpoBoro curHaia
51 M6wut/c ¢ marom cetku yactot 13,75 wim 14 MI'11 ¢ coceTHUM CTBOJIOM B OPTOTOHAIBHOM
MOJISIpU3AIIN

[Ipumeuanue:

Pexxum nzmepennst: LlupuHa monock! nporyckanus uaMeputensHoro ¢puiaprpa mo [TY — 100 kI

Macka criekTpa H3ay4aeMoro CHUTHaja s o0opynoBaHus ¢ 64-/128-1mo3UIMOHHON MOMYIISAIIUCH
UIs quana3zoHoB 4acToT oT 2 1o 57 I'Ti co ckopocTeio mepenaun nudpoBoro curHana 155 Mout/c ¢
COCEIHUM CTBOJIOM B OPTOTOHAJIBHOW TMOJSPH3AlMA C IIaroM ceTku vactor oT 27,5 go 30 MI'n
npuBeseHa Ha pucyHke JI.11.
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Pucynok JI.11 - Macka cniekTpa u3j1ydaeMoro curHaia Jyisi 00opyaoBanus ¢ 64-/128-no3urmonHoi
MOMYJISIIIACH JIs Arana3oHoB 4acToT oT 2 A0 57 I'T'1 co ckopocThio nepenayu udpoBOro CUrHaa
155 MOwut/c ¢ cocelHUM CTBOJIOM B OPTOTOHAIBHOM MOJIIPU3ALIMY C IArOM CETKH 4acToT oT 27,5 10

30 MI'g
IIpumeuanue:

Pexxum n3mepenwus: [lnuprHa monockl nponyckanus uameputenbHoro Gunbrpa mo T4 — 100 k'
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Macka criekTpa u3ay4aeMoro CUrHaIa Jijisi 000pyAoBaHUs Il 1uarma3zoHoB 4acTot ot 2 o 11 I'T'1y
CO CKOPOCTHIO Tiepeaaun nudposoro curHana 2x155 Mowut/c ¢ marom cetku yactot 40 Ml ¢ cocenanm

CTBOJIOM B OPTOTOHAJILHOM MOJISipU3aliK NpuBeAeHa Ha pucyHke JI.12.
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Pucynok JI.12 -Macka crniekTpa u3J1y4aeMoro cursaia Jyuist 000py1oBaHus JJIs IMana3oHOB 4acTOT
ot 2 1o 11 I'T'x co ckopocThio nepenaun udpoBoro curHana 2x155 MOuT/c ¢ marom ceTku 4acToT
40 MI'y ¢ cocelHUM CTBOJIOM B OPTOIOHAJIBHOM MOJISIPU3ALIUU

[Ipumeuanue:
Pexxum mamepenus: [upuna nonockl nmponyckanus usmeputensHoro ¢uistpa no I[TH — 100 k'

Macka crnekTpa U3ay4aeMoro cUrHaia Jyuis o0opyAoBaHUs Juana3oHoB 4yacToT oT 15 10 40 I'Tx co
CKOpPOCTBIO Tiepenaun IudpoBoro curHama 2x155 MOut/c ¢ cocemHUMH CTBOJAMU B Pa3IUYHBIX
MOJISIPU3ALUAX € IIAroM ceTKU YacToT 55/56 MI'n npuBenena Ha pucyHke JI.13.
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Pucynok JI.13 - Macka criekTpa H3,IydaeMoro CHTHaJIa JUist 000pyIOBaHUS HANIa30HOB YaCTOT
ot 15 10 40 I'T'1 co ckopocThio mepeaauu U poBoro curnaia 2x155 Mout/c ¢ coceJHUMH CTBOJIAMH B
Pa3IMYHBIX MOJISIPU3AIUAX C IIArOM CETKHU 9acToT 55/56 MI'nn

IIpumeuanue:
Pexxum n3mepenus: luprna monockl nponyckanus uameputenbHoro Gpunprpa mo T4 — 100 k'
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Macka crekTpa U3Iy4yaeMoro CHrHaia Jiisi o0opyaoBaHus ¢ 64-MO3UIIMOHHOW MOMYIISIIIUEH ISt
nuana3oHoB 4actoT oT 2 mo 11 T co ckopocTthio mepemaun 2x155 MoOut/c (pexum co-channel) ¢
marom cetku yactoT 40 MI'n npuBenena Ha pucyske JI1.14.
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Pucynok JI.14 - Macka crniekTpa H3JIy4aeMOro CUrHaja Juisi 000pyioBaHus ¢ 64-mo3uIMOHHON
MOIYJISIIHEH JTs quana3oHoB 9actoT oT 2 10 11 I'T1y co ckopocThio mepenauun 2x155 Mout/c
(pesxum co-channel) ¢ marom cetku gactot 40 MI'n

[Ipumeuanue:

Pexum uzmepenus: [llupuna noiockl npomnyckanusi uameputensuoro ¢unbtpa mo MY — 100 k[

Macka crekTpa u3ny4yaeMoro curHaia ans o0opyaoBaHus Auama3zoHoB 4acToT oT 2 o 11 I'Ti co
ckopocThio 4x155 Mowut/c (pexum co-channel) ¢ rarom 40 MI't puBenena Ha pucynke JI.15.
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Pucynox JI.15 - Macka cnekTpa U3;1y4aeMoro CUrHaia Jjsi 000pyA0BaHMsI JUAa30HOB YacTOT
ot 2 o 11 I'T'y co ckopocThio 4x155 Mout/c (pexum co-channel) ¢ marom 40 MI'g
IIpumeuanue:

Pesxxum mamepenust: [lupuna momockr mponyckanus u3meputensHoro ¢puistpa mo [TY — 100 kI

Macka crexTpa u371ydaeMoro CUTHaia Jijisi 000pya0BaHUs Iuara3oHoB 4acToT oT 2 1o 15 I'T co
cKopocThIo 2x155 MOwut/c (pexum co-channel) ¢ marom ot 28 no 30 MI'y npuBenena Ha pucynke JI.16.
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PI/ICYHOK JI.16 - Macka CIICKTpPa U3JIy4acMOro Curuajia Jjist O60pyI[OBaHI/I5{ AUaria3oHoB 4aCTOT

ot 2 o 15 I'T'x co ckopocThio 2x155 M6uT/c (pesxkum co-channel) ¢ marom ot 28 10 30 MI'iy
[Ipumeuanue:

Pexxum nzmepenust: lupuna momockl nponyckanust u3meputensHoro ¢puibrpa mo [TY — 100 kI
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Hpuiaoxenne M
(00s13aTesIbHOE)

ITapameTpsl cieKTpa IS paJiM03JIeKTPOHHBIX CPEACTB CeTH CBSA3H MOOMILHOIO
0eCnpoBOJIHOIO AOCTYIIA U PAIM03JIEKTPOHHBIX cpelacTB cereil cBsa3u cranaapra LTE

M.l MakcuMaabHO JONMYCTHMbIE YPOBHH BHEIOJIOCHBIX M3JIYyYeHUH st 0a30BBIX CTaHIUH M

pETpaHCISITOPOB IS AUAra3oHoB 5, 6, 8, 12, 13, 14, 17, 18, 19 (cMm. Tabnuiy M.13) pabodux 9acToT ass
Kateropuu A mpuBeneHsbl B Tabnuiax M.1-M.3.

Tabmuua M.1 - YpoBHM BHENOJIOCHBIX U3ITyYEHUH MPH MOJIOCE YacTOTHOro KaHana 1,4 MI'n

(mnama3onsl pabounx yactoT Hke 1 I'T1)
Paccrpoiika Mexay KpailHell yacTOTOM KaHana 1

HOMHMHAJIBHOM TOUKON Ha ypoBHE MUHYC 3 1b MakcruManabHO JOMYyCTUMbIN YPOBEHb Iupura nonoce!
LEHTpPa OruodaroIIel N3MEPUTEIBHOTO HUIIBTPA, 3HaueHul, 1bm HBMCEPHTEIILHOTO

obpaineHHo K Hecyiel yactore, Af uustpa

0,05 MI'm < Af< 1,45 MTI'ng JMHENHO yObIBaeT oT -1 g0 -11 100 xI'1g

1,45 MI'm < Af < 2,85 MI'n -11 100 xI'ny

2,85 MI'y < Af < fmax -13 100 xI'x

IMpumeuanue - fmax - rpaHuYHas YacTOTA MOJIOCH YaCTOT MEPEAAUH.

Tabnuma M.2 - YpoBHU BHENOJIOCHBIX U3IIyUYE€HUH IPH MOJI0CE YaCTOTHOIO KaHana 3 MI'1g

(1nana3zoHsl pabounx yactot Huxe 1 I'T'm)

Paccrpolika Mexay KpailHeH 4aCTOTOM KaHala 1 MakcuManbHO JOIyCTHUMBIN YPOBEHb ITupuna nosocsl
HOMUHAJIbHON TOYKOH Ha ypoBHe MHUHYC 3 1b 3HaueHull, 1bm U3MEPUTEIIBHOTO
LIEHTpa OrudaroIieil N3MepUTEIbHOTO QUIBTPA, ¢bunbTpa
obpaineHHoOH K Hecyinei yactore, Af
0,05 MI'm < Af< 3,05 MTI'rg JIMHENHO yOBIBaeT OT -5 10 -15 100 xI'1g
3,05 MI'm < Af< 6,05 MI'n -15 100 xI'g
6,05 MI'y < Af < fmax -13 100 xI'nx

Tabnuua M.3 - YpoBHHU BHENOJIOCHBIX U3Iy4YE€HUI MpH MOJ0ce YacTOTHOro kaHana 5, 10, 15 u 20 MI'n
(nnana3zoHsl pabounx yactot Huxke 1 I'T')

Paccrpolika Mexay KpailHel 4acTOTOM KaHana 1 MakcuMasnbHO JOIyCTUMBIN YPOBEHb IMupuna nosocst
HOMUHAJIFHON TOYKOH Ha ypoBHe MHHYC 3 1b 3HaueHull, 1bm U3MEPUTEIIBHOTO
LIEHTpa OTUOAOIeH H3MEPUTENBHOTO (BPUITBTPA, ¢bunbTpa
obpaineHHO K Hecyeit yactote, Af
0,05 MI'; < Af< 5,05 MI'g JUHEWHO yObIBaeT oT -7 1o -14 100 xI'1x
5,05 MI'n < Af < min(10.05 MTI'u, fmax) -14 100 k'
10,05 MI'n < Af < fmax -13 100 k'

M.2 MakcumanbHO JOMYCTUMBIE YPOBHH BHETOJOCHBIX W3IyYEeHUW MJisi O0a30BBIX CTaHIUI
W peTpaHcIAaTopoB Ui auanasonoB 1, 2, 3, 4, 7, 9, 10, 11, 21, 33, 34, 35, 36, 37, 38, 39, 40
(cm. Tabmuiry M.13) pabo4ymux 4acTOT JIJIs KaTETOpUH A TIpUBEIeHBI B Ta0max M.4-M.6.

Tabnuua M.4 - YpoBHU BHENOJIOCHBIX U3TY4eHUH (BKIIIOYAst TPOAYKTHl HHTEPMOYJIISIINN)
npu nosioce yactotHoro kanana 1,4 MI'n (nnana3zons! pabouunx yactoT Bbime 1 ['T1)

Paccrpoiika Mexay KpaiiHel yacTOTOM KaHana 1 MakcuManbHO JONyCTUMbIN YPOBEHb Iypuna nosocs
HOMUHAJIFHON TOYKOH Ha ypoBHE MHUHYC 3 1b 3Ha4YeHul, 1bm U3MEPUTEIIBHOTO
LIEHTpa OTUOAOIIEeH H3MEPUTENEHOTO (QUITBTPA, ¢mipTpa
obpaineHHoU K Hecyinei yactore, Af
0,05 MI'm < Af< 1,45 MI'ig JMHENHO yObIBaeT oT -1 g0 -11 100 xI'1g
1,45 MI'n < Af < 2,85 MI'n -11 100 xI'1g
3,3 MI'y < Af < fmax -13 1 MTI'ng

Tabmuua M.5 - YpoBHU BHEMOIOCHBIX U3YYEHHUH MPH M0JIOCE YaCTOTHOrO KaHana 3 MI'
(mmama3onsl pabounx yactoT Beime 1 ['T1)

Paccrpoiika Mmexay KpallHel 4acTOTOM KaHaia 1
HOMHWHAJILHOW TOYKOH Ha ypoBHE MUHYC 3 1b
IIEHTpa OTHOAIOIIEeH N3MEPUTEINBHOTO QUIIBTPA,
obpalleHHOU K Hecylnel yactore, Af

MaxkcuManbHO JIOMYCTUMBIN YPOBEHb
3HAYCHHH, 1bM

[Iupuna nmosocsl
M3MEPHUTEIEHOTO
¢dbunbpTpa
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0,05 MI' < Af < 3,05 MI'n

JIMHENHO yOBIBaeT OT -5 1o -15 100 xI'x
3,05 MI'y < Af< 6,05 MI'ig -15 100 xI'1g
6,5 MI'ry < Af < fmax -13 IMI'y

Tabmuma M.6 - YpoBHU BHEMOJIIOCHBIX M3IIyUYEHUH MPHU TIOJI0CE YacTOTHOro Kanana 5, 10, 15 u 20 MI'n

(mnama3onsl pabounx yactoT nocie 1 I'T')

Paccrpoiika Mexay KpailHell yacTOTOM KaHana 1

MakcuManbHO JONYCTUMBINA YPOBEHD [IupuHa nonocsl
HOMUHAIIFHOU TOYKOH Ha ypoBHE MHUHYC 3 1b 3HaYEHUI HU3MEPUTENBHOTO
LEHTpa OTUOAOIIEH H3MEPUTEIEHOTO (DHITBTPA, ¢unbTpa
obpaineHHOU K Hecyleit yactote, Af
0,05 MI'; < Af< 5,05 MI'g JTrHeHHO yOrIBaeT oT -7 10 -14 100 I
5,05 MI'g < Af < min(10,05 MI', fmax) -14 100 xI'g
10,5 MI'n < Af < fmax -13 1 MI'n

M.3 MakcuManbHO JOIYCTUMBIE YPOBHU BHEIIOJIOCHBIX HM3JIydeHHH At Oa30BBIX CTAaHIMHA U

peTpaHciIATOpoB i auama3zoHoB S5, 8, 12, 13, 14, 17, 20 (cm. tabmuiyy M.13) pabouux yacToT mjs
kareropuu b nmpusenens! B Tabnumax M.7-M.9.

Tabnuma M.7 - YpoBHU BHENOJIOCHBIX U3ITyUYEHUH (BKIIOYAS IPOTYKTHl HHTECPMOTYIISIIHH )

IpH 1oJsioce yacToTHoro kaHaia 1,4 MI'n (nnana3zonsl pabounx yactot Huxe 1 I'T')

Paccrpoiika Mexxny kpaliHel 4acTOTOW KaHala U
HOMUHAJIBHON TOYKOH Ha ypoBHe MHUHYC 3 1b

MaxkcuManbHO AOIyCTUMBIN YPOBEHb
3HAYEHUN

ITupuna nonocsl

HU3MEPUTEIILHOTO
LEHTpa OTUOAOIIEH H3MEPUTEIBHOTO (DHITBTPA, ¢unbTpa
obpaieHHOU K Hecyleit gactote, Af
0,05 MI'u < Af< 1,45 MI'y nHeHHO yOrpBaeT oT -1 70 -11 100 &It
1,45 MT'u < Af< 2,85 MI'g -11 100 kI'1x
2,85 MI'y < Af < fmax -16 100 k'

Tabmuua M.8 - YpoBHM BHETIOIIOCHBIX U3TYYEHHUH MPH MOJIOCE YACTOTHOTO
(mnama3onsl padounx yactoT Huke 1 I'T1r)

kanaima 3 MI'1t

Paccrpoiika Mexay kpaitHeil yacToToM KaHana u
HOMMHAJILHOM TOUKON Ha ypoBHE MuHyc 3 n1b

MaxkcuManabHO TOYCTUMBIA YPOBEHB
3HaYeHMH, 1bM

[upuna nosocs

M3MEPHUTEIBHOTO
[EHTpa OTUOAOIIECH H3MEPHUTEIEHOTO QHITBTPA, ¢meTpa
obpaineHHO K Hecyeit yactote, Af
0,05 MI'n < Af < 3,05 MI'y JUHEWHO yOBIBaeT oT -5 110 -15 100 I
3,05 MI'y < Af < 6,05 MI'g -15 100 kI
6,05 MI'y < Af < fmax -16 100 xI'1x

Tabmuma M.9 - YpoBHM BHEMOJIOCHBIX H3JIYYEHUH TIPH TTOJIOCE YacTOTHOTrOo KaHana S5, 10, 15 u 20 Ml
(mnanazonsl pabounx yactot Huxke 1 I'T')

Paccrpoiika Mexay kpaitHeil yacToToM KaHana u
HOMMHAJILHOM TOUKON Ha ypoBHE MuHyc 3 n1b

MaxkcuManabHO TOMYCTUMBIA YPOBEHB
3HaYeHM, 1bM

[upuna nosocs

HU3MEPUTETBHOTO
[EHTpa OTUOAOIIEeH H3MEPHUTEIEHOTO (DHITBTPA, ¢meTpa
obpaileHHOH K Hecyinei yactore, Af
0,05 MI'ny < Af< 5,05 MI'g JIMHEHWHO yObIBaeT OT -7 110 -14 100 Iy
5,05 MTI'y < Af < min( 10,05 MTI'n, fmax) -14 100 kI
10,05 MTI'y < Af< fmax -16 100 xI'1g

M.4 MakcumanbHO AOIIYCTUMBIC YPOBHU BHCIIOJIOCHBIX H3J'Iy‘-leHPII>i JJIA 0a30BBIX CTAaHIIUK U

peTpaHcaATOpOB i auamasonos 1, 2, 3, 4, 7, 10, 33, 34, 35, 36, 37, 38, 39, 40 (cm. tabmuiy M.13)
pabouux yactot ais kateropuu b nmpusenens! B Tabnunax M.10-M.12.

Tabmmma M.10 - YpoBHU BHETIOIOCHBIX H3ITyUeHHH (BKITFOYAst TPOLYKTHl MHTEPMOIYIISIINN )
IpY 1oJ0ce YacTOTHOTo KaHana 1,4 MI'n (auana3zonsl pabounx yactot Bbime 1 I'T')

Paccrpoiika Mexxay kpalHell yacTOTOHN KaHana u

MakcumainbHO JJOIYCTUMBIH ypOBEHb

Mupuna nosockl
HOMUHAJIbHOU TOYKOM Ha ypoBHE MHUHYC 3 1b 3HadeHui, 1bm HU3MEPUTENIBHOTO
LIEHTpPa OrnbdaroIieil N3MEpUTEIBHOTO PUIBTPA, ¢mieTpa
oOpanieHHOH K Hecylueil yacrore, Af
0,05 MI'u < Af< 1,45 MI'y JMUHEWHO yObiBaeT oT -1 jo0 -11 100 xI'1g
1,45 MT'u < Af< 2,85 MI'g -11 100 xI'1g
3,3 MI'y < Af < fmax -15 1 MTI'n
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Tabmuua M.11 - YpoBHU BHETIOJIOCHBIX M3IyUYEHHH (BKIIOYAst IPOLYKTHI HHTEPMOIYIISIIUH )
IIPH TI0JI0CE YacTOTHOTO KaHana 3 MI'1 (nnama3onsl pabounx yactoT Beime 1 ')

Paccrpoiika Mexay KpailHell yacTOTOM KaHana 1

MakcuManbHO JOMyCTUMBIN YPOBEHb

[upuna nosnocsl

HOMUHAIIFHOU TOYKOH Ha ypoBHE MHUHYC 3 1b 3HaueHuil, 1bm HU3MEPUTENBHOTO
LEHTpa OTUOAOIIEH H3MEPUTEIEHOTO QHITBTPA, ¢mreTpa
obpariieHHOH K HecyIei yacrore, Af
0,05 MI't < Af < 3,05 MI'n JIUHEWHO yObIBaeT OT -5 10 -15 100 k'
3,05 MI'; < Af < 6,05 MI'g -15 100 xI'ny
6,5 M < Af < fmax -15 IMI'g

Ta6mumma M.12 - YpoBHU BHEMOJIOCHBIX U3TYyYeHHUH (BKIIIOYAs MPOTYKTHI HHTEPMOTYJISIIIIH )
npu mosioce yactotHoro kanaia 5, 10, 15 u 20 MI'n (quama3onsl pabounx gactot Beimie 1 I'T')

Paccrpoiika Mexay KpailHell yacTOTOM KaHana 1

MakcuManabHO JOMYCTUMbIN YPOBEHD

[upuna nosocs

HOMUHAJILHOU TOYKOH Ha ypoBHe MHUHYC 3 1b 3HaueHul, 1bm U3MEPUTEIIBEHOTO
LIEHTpa OrubaroIeil "3MepuTeNbHOTO GUIIbTPa, ¢bunbTpa
obpaineHHoH K Hecynei yactore, Af
0,05 MI'n < Af< 5,05 MI'y JIMHEWHO yObIBaeT OT -7 110 -14 100 I
5,05 MI'; < Af < min (10,05 MTI';, fmax) -14 100 xI'
10,5 MI'y < Af < fmax -15 1MI'n

Tabmuua M.13 - Jlmanazonsl pabounx yactoT obopynoBanus ctangapra LTE

HoMen mianasona Junana3zon pabounx 4acToT (6a3oBas Junamnazon pabounx gacToT (6a3oBas
6 P A CTaHIUS IPUHUMACT, AOOHEHTCKUH CTaHIHA TIepenact, abOHEHTCKUHA Pexnm gymmekca
PabOHHX HACTOT TepMHUHaI niepenaer), MI 1z TepMHUHAJ NpuHuMaeT), Ml
1 1920 — 1980 2110-2170 FDD
2 1850 — 1910 1930 — 1990 FDD
3 17101785 1805 — 1880 FDD
4 1710 - 1755 2110 - 2155 FDD
5 824 — 849 869 — 894 FDD
6 830 — 840 875 —885 FDD
7 2500 — 2570 2620 — 2690 FDD
8 880 — 915 925 — 960 FDD
9 1749,9 - 17849 1844,9 — 1879,9 FDD
10 1710-1770 2110-2170 FDD
11 1427,9 - 1447,9 1475,9 - 1495,9 FDD
12 698 — 716 728 — 746 FDD
13 7771787 746 — 756 FDD
14 788 — 798 758 — 768 FDD
17 704 —716 734 — 746 FDD
18 815 - 830 860 — 875 FDD
19 830 — 845 875 -890 FDD
20 832 — 862 791821 FDD
21 1447,9 — 1462,9 1495,9 — 1510,9 FDD
33 1900 — 1920 1900 — 1920 TDD
34 2010 — 2025 2010 — 2025 TDD
35 1850 — 1910 1850 — 1910 TDD
36 1930 — 1990 1930 — 1990 TDD
37 1910 - 1930 1910 - 1930 TDD
38 2570 — 2620 2570 — 2620 TDD
39 1880 — 1920 1880 — 1920 TDD
40 2300 — 2400 2300 — 2400 TDD
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M.5 TpeGoBaHMs K JOMYCTUMBIM 3HAYEHHUSM YPOBHEH BHEMOJOCHBIX H3ITy4eHHH aOOHEHTCKUX
CTaHIIM{ IpUBECHBI B TabauIe M.14.

Tabnuia M. 14 - TpeboBaHus K JONYCTUMbBIM 3HAYEHUSIM YPOBHEN BHEMOJOCHBIX U3JTy4YEHUI

. YPpOBEHDb BHEIOJIOCHBIX U3JIy4eHUH, 1bM

Paccrpotiika oT kpas MsmepurenbHast

noJyiocel kaHana, MI'g Ilnia kanana, MI ' noJjioca

’ 1,4 3,0 5 10 15 20

or0 gol -10 -13 -15 -18 -20 -21 30 k'

or 1 10 2,5 -10 -10 -10 -10 -10 -10 1 MI'n

ot 2,5 no 2,8 -25 -10 -10 -10 -10 -10 1 MI'n

or2,8 105 - -10 -10 -10 -10 -10 1 MI'u

or5 106 - -25 -13 -13 -13 -13 1 MI'u

ot 6 10 10 - - -25 -13 -13 -13 1 MI'n

or 10 mo 15 - - - -25 -13 -13 1 MI'g

ot 15 mo 20 - - - - -25 -13 1 MI'g

ot 20 no 25 - - - - - -25 1 MI'n
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Hpuiaoxenne H
(00s13aTesIbHOE)

HpaBI/IJIa BLIﬁOpa HYJI€BOI'0O YPOBHHA IIPHU USMECPCHUAX HNIUPUHY ITOJOCHI paauov9acToT
M BHCIMOJIOCHBIX I/I3J1y‘leHI/Iﬁ paaguonepeaaTiIukoB

H.1 HyneBoii ypoenb (YpoBeHb 0 1b) OTHOCHUTENBHO KOTOPOIO OTCUMUTHIBAIOTCS ypoBHU X 1b,
YCTaHABIIMBAETCS CICAYIOIIUM 00pa3oM:

— g kmaccoB mznydenniit ALAAN, A1BBN, A2AAN, H2BBN, H2BFN, J2A, J2BBN, J2BCN,
F1B, F1IBCN, G1BCN, F3EGN, F1C--, F3C--, F7BDX, FID, FIE, F2B, F/E, F7B, F7D, F8B, F8D, GIB,
GIE, GIF, GIW, G2B, G2D, G7D, GT7E, G7F, G7/W - 1o ypoBHIO HEMOAYJIUPOBAHHOU
(HEMaHUTTYJIMPOBAHHOM ) HECYIIIEH;

— s kiaccoB m3nyaeHuid A3C--, R3C-- — mo ypoBHIO HEMOIYJIMPOBAHHOH TOTHECYIIICH;

— g knaccoB m3nydeHuid PONAN, K1B--, Q1B-- — nmo ypoBHIO MakCHMMalbHOM COCTaBIAOIIEH
CIICKTpPA BBIXOJHOTO KacKaJia paJuornepeaaTduka Mpyu ero MOAYJISIIIAH UCITBITATeIbHBIM CUTHAJIOM;

— g knaccoB m3nydennit A3SEIJN, ASEGN, R3EJIN, R3EGN, BSEJN, B8EGN, D7W, H3EJN,
J3EJN, R7BCF, J7BCF, BO9WWX, F3EJN, F3EHN, F3F, F8EJF, F8WWN, F9D, FOE - mo
MaKCHMaJbHOMY YPOBHIO ormbaromiell crekTpa (yCTaHOBKa HYJIEBOIO YpPOBHS) B TMpefenax OOKOBOI
MIOJIOCHI YaCTOT, T.€. YPOBEHb OTKJIMKA aHAJIM3aTOpa CIIEKTPa, COOTBETCTBYIOMIETO HECYIICH 4acToTe, HE
YUUTHIBACTCS,

— P U3MEPEHUAX U3IYyYEHUM CTaHJapTU30BAaHHBIX paJMOTEXHOJIOTUN craHgapToB 802.16,
802.114a, 802.11n kmaccel usnyuenuit — G7TW, D7W; crangapra 802.11b, GSM knacc uznydenuii — G7D;
cranaapra 802.15 kiacc m3nydenuit — F7D; cranpapros IMT-2000/UMTS (IMT-DS) u IMT-2000/UMTS
(IMT-TC) xnaccel wm3nyuenuii — G7W, G7D, G7E; uudpoBbIX paanopelciHbIX CHCTEM CBS3H
TUIE3HOXPOHHOW TM(POBOK HWepapxum kimaccel usnydsenuit — G7W, G7D, GT7E, F7W, F7D, F7E;
U(POBBIX PaTUOPETICHHBIX CUCTEM CBS3H TUIE3UOXPOHHOUW IUGPOBOI MEepapXuM KIACChl U3Ty4YEHUH —
G7W, G7D, G7E, F7W, F7D, F7E — mo MakCUMaJIbHO! BEITUYHHE CIICKTPATHHON TUIOTHOCTH MOIIHOCTH
U3ITy4eHUS;

— st kinaccoB manyuenun X7TEWX, X7FWX, X7TWWX — ycraHaBianmBaeTcs COOTBETCTBYIOIIUM
nonHoit MomHocth COFDM curnana, m3amMepeHHOro KaJOpUMETPUUYECKUM H3MEPUTEIEM MOIIHOCTH
(u3mMepuTeneM cpeHe MOIIHOCTH).

AMITTUTYZa COOTBETCTBYIOIICH CHEKTPATbHOM COCTABISIONIEH HAa DKpaHE aHAIMW3aTopa CIEKTpa
ycTaHaBlmBaeTcss Ha oTMeTKy «0 nby», wiu, eciu 3To0 He MOXeT ObITh 00eCIeYeHO, B Ka4eCTBE OTMETKH
HYJIEBOTO YpPOBHS MPUHUMAIOT MaKCHUMAaJbHYI BEJIHUYMHY CHEKTPaTbHOM IUIOTHOCTH MOIIHOCTH
u3nmydeHus. Jlamee oT 3TOro MCXOJHOTO YPOBHS OTCUHUTHIBAIOTCS IPYTHE CTAHIAPTU3NPOBAHHBIC YPOBHHU:
munyc 30, 40, 50 u 60 gb.

YcTaHOBKa HYJIEBOTO YPOBHS M COOCTBEHHO M3MEPECHUS KOHTPOJIBLHOW IMIMPUHBI MTOJIOCH 4YacTOT U
BHETIOJIOCHBIX M3JTYYCHHH JOJDKHBI MPOM3BOAUTHCA TMPHU OJHUX M TEX K€ MapaMeTpax aHalu3aTropa
CIIEKTpa: TIOJIOCHI TIPOMYCKAHMS Y3KOTOJIOCHOTO TPaKTa, BPEMEHH Pa3BEPTKH M TOCTOSIHHOH BpPEMEHH
MOCIEAETEeKTOPHOTO (PUITBTPA.
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Hpuioxenne 11
(cpaBouHOe€)

I'paduxu nis nepecuera B Hopmbl I'KPU 3apy0e:kHbIX TEXHHYECKHX JAHHBIX
0 BHEIOJIOCHBIX U3JIyYEeHUSIX, BBIPA’KEHHBIX B BeJIMYHHe oTcTyna B %
OT LEHTPa HeO0XOAUMOM IIMPHHBI I0JIOCHI YACTOT
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Pucynok I1.1 — Crangapt orubaromeii 11 BHenosnocHbIX u3nydenuii B cuctreme UHTEJICAT

(mok.76 prl/5)
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Pucynok I1.2 — I'paduk 3aBUCHMOCTH OTHOAOIIEH BHETIOJIOCHBIX U3ITydeHUH OT MHIEKCA MOTYJISIIIHH

s knaccos m3nyuenus F1B, F1D, FIW, F7B, F7D, F7W
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IHpuioxenue P
(cpaBouHOe€)

I'pa¢puk nis nepecuera HUIITY npu yMeHblIeHUH TPeOOBaHUMT
K K03 puuueHTy omud0oK Ha KaHaJIe CBA3M
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Pucynok P.1 — 3aBucumocts no kputeputo HaiikBucra Heo6xo1uMol mupuHbI osockl u3nydenus FT ot
CTETIEHH JI0CTaTOYHOCTH JJOCTOBEPHOCTH MorydaeMoil nudpoBoit nunpopmanuu Feo Ge3 ydyera
MIPUMEHSIEMON CUCTEMbI KOJIMPOBAaHUS MH(OPMALIUK U U30BITOUHOCTH KOJa

[Mpumep: mns cuctemsl BPSK B cBs3m ¢ BBomOM wucmpaBisiomiero koma TpeOoBaHUS K
JOCTOBEPHOCTH MH(pOpManuu B KaHale 5-10™. CoorsercrBenHo, tpedoBanuss B HIIIIU B dopmymnax
tabnuuel 4.1-4.15 cokpamatores 10 82%.

b.1. B cnyuasx 0co0o 3arpy>KeHHBIX TIOJIOC PAIMOYACTOT WU/UITH MPUMEHEHUS PAJUOCHUCTEM, 0CO00
YyBCTBUTEIBHBIX K TOMEXaM, a Tak)Ke€ CHCTEM C BBICOKUMH TPEOOBAaHUSIMU K JIOCTOBEPHOCTH
nH(popMaInd, pacuyeT He0OXOIUMOM MOJIOCH! YaCTOT JOJHKEH MPOBOIUTHCS C YIETOM KauecTBa Mepenadyn
COOOIIIEHUT.

b.2. Jns uudpoBBIX CHCTeM IMepelayd KadecTBO TMepeqadyd XapaKTepU3yeTcs CpeaHei
BEPOSATHOCTbIO OMMOKM Ha oguH Oout P, . Vcxoas u3 BennuuHbl TpeOyeMOH BEpOSITHOCTH OIMIMOKU

0
BO3MOXKHO OIIPEJENTUTh HEOOXOANMYIO IIUPUHY TTOJIOCHI YaCTOT MOJIE3HOTO CHUTHANIA, 00ECTIeYNBAIOIIYIO
HEOO0XO/MMYIO JIOCTOBEPHOCTh Iepeaaun WH(pOpMalMu, Kak MOJ0CYy, MPH KOTOPOH obecrednBaeTcs
3aJJaHHOE 3HAYCHUE BEPOSTHOCTH OMIMOKM Ha OWT IO BCEH cucTemMe paauocBsizu. [lomydaeMbie mpu 3Tom
3HAYEeHUs MOTYT CYIIECTBEHHO OTJIMYAThCS OT PACUETHOrO 3HAYEHUS HEOOXOIMMOW HMIMPHHBI MOJIOCHI
9acTOT, YCTAaHOBJICHHOW IO TapameTpaM MOIYJISIUN H, COOTBETCTBEHHO, IO KOHTPOJBHOH MIMPHHE
I10JIOCHI 4acTOT Ha ypoBHE MUHYC 30 1b.

71



IIpunoxenune C
(cpaBouHOe€)

HpnMep MOCTPOCHMUSA OrpaHI/I‘lI/ITeJILHOﬁ JJUHUMN 1 KOHTPOJIsA
BHEIIOJIOCHBIX CIICKTPOB n3.11yquni71

YpoBRHH BHETONOCHWN HETyweHHf, 16

BT \

405 \'-""-

—-*..-_-.
-Hiab
-60a6
BxBal2z 12 L5 1,7 18 2 22 233 2% 27 38 3 32 33 3% 4

Bx/Br

Pucynok C.1 — Ilpumep cpaBHEHUS U3MEPEHHBIX 1 HOPMUPYEMBIX 3HAaUEHUH ypOBHEH
BHETIOJIOCHBIX M3ITy4eHUH s Kitacca nanmydenus J3EIN
JUIs pajuonepeaaTyrka GUKCUPOBaHHON CITYKObI

3BE3/I0YKON OTMEYEHBI pe3ynbTaThl M3MepeHui: B_o4 = 115Bu; B_35 = 14Bu,; B_4 =1.%4Bxn;
B—jl:l =275BHu; B_jj =368,
JKupHOH TMHKER OTMEUEHa OTPaHMYMTENbHAS JIMHUSA, COOTBETCTBYIOLIAs JEHCTBYIOIUM HOPMaM.

HpI/IMe‘{aHI/ICZ Pe3y1'ILTaTLI CpaBHCHHS U3MCPCHHBIX 3HAYEHUH C npeaAyCMOTPpCHHBIMU HOpMaMU

IMOKa3bIBa0OT, 4YTO IIHWPHWHA KOHTpOJ’ILHOfI MMOJIOCBI YaCTOT W BHEIIOJOCHBIC CIICKTPBI I/ISJIy‘IeHI/Iﬁ
COOTBCTCTBYIOT JaHHBIM HOpMaM.
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Hpuiaoxenune T
(cpaBouHOe€)

O003HaYeHHe U3JTyYCHUH

T.1 WU3nyuyenus noskHel 0003HA4aThCsl B COOTBETCTBUU C UX HEOOXOAMMOHN LIMPUHOM MOJIOCHI
4acTOT U UX KJIacCU(pUKaLUEH.

T.2 Jlnsg momHoro o003HAa4YeHUs M3IydeHHs Iepea 0003HAaueHHEM Kilacca CIeIyeT € IOMOILBIO
YeThlpeX 3HAKOB yKa3aTb HEOOXOMMYIO IIMPHUHY mosnochkl. HeoOxoaumas MIMpuHA MOJNOCH JOJKHA
BBIpaXaThCsl TpeMsi nudpamu u ogHoW OykBod. BykBa 3aHMMaeT MOJOXKEHUE 3arATO, OTAEISIOIEH
LEeJIYI0 4acTh OT JPOOHOM B JECATUYHOM IpoOM M yKa3blBaeT €IUHMIYY HU3MEPEHUs I0JIOCHI 4acToT.
I[1epBbIii 3HaK HE TOJDKEH OBITH HU HyleM, Hu OykBoii K, M umu G.

HeoOxonumas mupuHa noiocsl:

ot 0,001 1o 999 I't nomwkHa BeIpakaTbes B repuax (Oyksa H):

ot 1,00 1o 999 xI'ny noymxHa BeIpaskaThes B kujorepuax (Oyksa K);
ot 1,00 1o 999 MI'u nomxkHa Belpaxatbcsi B Merarepiax (0yksa M);
ot 1,00 1o 999 I'T'1 noykHa BeIpakaThes B rurarepiax (0Oyksa G).

IIpumepsr:
0,002 I'ut=H002 6 xI'u=6K00 1,25 MI'u=1M25
0,1 I'u=H100 12,5 kI'u=12K5 2 MI'u=2M00
25,3 I'n=25H3 180,4 xI'u =180K 10 MI'i=10M0O
400 I'u=400H 180,5 x['u=181K 202 MI'n=202M
2,4 x'u=2K40 180,7 xI'u=181K 5,65 I'Tu=5G65

HeobOxonuMas mmprHa MOJI0CHl YaCTOT ONPEACTIAETCS:

a) o ¢popmynam, NpuBeAeHHBIM B Tabnunax 4.1-4.15;

0) myTeM pacueToB B TEX ClIydasix, KOTOPbIE HE MPETYCMOTPEHBI B II. «a»;

B) C MIOMOIIBI0 U3MEPEHUI B T€X ClIydasix, KOTOPbIE HEe MPEyCMOTPEHBI B 1. «a» U «O».

T.3 Krnacc usnmyueHus mpeacTaBiseT cOOOM COBOKYMHOCTh XapakTepucTuk (cMm. m.2.1 Hopm).
I/I3J'IyT~I€HI/I$I JOJI?KHBI KJ'IaCCI/I(l)I/IIII/IpOBaTI)CSI U 0003HAYaTLCI B COOTBETCTBHU C HMX OCHOBHBIMH H
JIOTIOTHUTEIHHBIMU XapaKTEPUCTUKAMH.

C IMOMOIIIBIO TMEPBBIX TPEX YCIIOBHBIX 0003HAaYEHUN ONMNCHIBAIOTCS OCHOBHEBIE XapaKTCPHUCTHUKU
UIs Kiaccu(pUKanMy M3Ty4deHHs, a I TMOJHOTO ONMHUCAHMS HW3Ty4eHHs HEOoOXOTUMO J100aBHUTH JIBE
AOIOJTHHUTECIBHBIC XapPaAKTCPUCTUKH.

[TepBoe 0003HAYECHHE — TUIT MOAYIISALIUYA OCHOBHOM HECYIIIEH.

Bropoe o603HaueHNE — XapaKTep CUTHaJa (CUTHAJIOB), MOYJIUPYIOIIETO OCHOBHYIO HECYIITYIO.

Tperbe 0003HAUCHHE — TUII TIEpeaBaeMoi HH(OPMAIIUH.

YerBepToe 0003HaUCHHE — TTOAPOOHBIC JaHHBIE O CUTHAJIE (CUTHAJIAX ).

[TsaToe 0603HaUEHNE — XapaKTep YILIOTHEHHUS.

OcHOBHEBIE XapPaKTCPUCTHKU ABJIAIOTCA 00s13aTeNbHEIME B 0003HAYEHUN HU3JTy4€HUA, a BMECCTO
JIOTIOTHUTEIHHBIX, €CTH OHU HE UCIIONIb3YIOTCS, CTaBSATCS MPOUYEPKHU.

OcHOBHbBIEC XapaKTEPUCTHKH KJIACCA H3JIYYCHHA:

[1.4. TlepBoe o603HaueHne — T MOay AN OCHOBHOI HecyIIeii:

I1.4.1 U3ny4yeHue HeMOTyTUPOBAHHON HecyIuei

[1.4.2 Uzny4enusi, mpu KOTOPBIX OCHOBHAS HECYIasi MOAYJIHNPYETCS MO aMILTUTYAE (BKIIOYas CIydan, KOTaa
MTOTHECYIIE UMEIOT YTIIOBYIO MOIYJISIINIO):

[1.4.2.1 IByxnonocHas

[1.4.2.2 OgHomoOJIOCHAS ¢ TIOTHOM Hecyei

[1.4.2.3 OgHomooCcHast ¢ 0CIa0JICHHOM HeCyIIel W ¢ TIEpEeMEHHBIM YPOBHEM HeCymIei

I1.4.2.4 OnHononocHas ¢ MOAABICHHON Hecymien

Z

« 0o >
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I1.4.2.5 C He3aBUCUMBIMU OOKOBBIMH HOJIOCAMH

I1.4.2.6 C yacTH4YHO 1TOJABICHHON OAHON U3 OOKOBBIX ITOJIOC

I1.4.3 U3ny4eHus, mpu KOTOPHIX OCHOBHAS HECYIasi UMEET YIJIOBYIO MOIYIISILIHUIO:

I1.4.3.1 YacToTHast MOXyIAIMS

I1.4.3.2 ®a3oBas Moy sIIMA

[1.4.4 N3nydeHus, npu KOTOPBIX OCHOBHASI HECYIIasi MIMEET aMIUIUTYAHYIO U YIJIOBYIO MOJYJISILIUIO JTHOO
OJTHOBPEMEHHO, JIM00 B 3apaHee yCTaHOBJICHHOH MOCIEJ0BAaTEIbHOCTH

[1.4.5 mnynecHble n3nyueHns™*

ITpumeuanue - * W3mydeHns, npu KOTOPBIX OCHOBHAS HECYIIAsi MOAYIHPYETCS HEMOCPEACTBEHHO CUTHAJIOM,
KOTOPBIH 3aKOANPOBAH B KBAHTOBAaHHOU (popMme (HarpuMep, UMITyIbCHO-KOI0Bast MOLYJISIINS ), TOJKHBI
o0o3HauaThes B coorBeTcTBUH ¢ [1.4.2 mmm 11.4.3.

[1.4.5.1 TlocnenoBaTenbHOCTh HEMOAYINPOBAHHBIX UMITYJIECOB

[1.4.5.2 TlocnenoBaTeNbHOCTH UMITYJIECOB:

[1.4.5.2.1 MoxynipoBaHHBIX 110 aMIUTUTYC

[1.4.5.2.2 MoynupOBaHHBIX 1O IINPUHE WIH ATUTEIBHOCTH

[1.4.5.2.3 MonynupoBaHHBIE IO TIOJOKCHUIO MK (ase

[1.4.5.2.4 TIpu xoTOpO# HECyIIasi IMEET YIIOBYIO MOAYJISIIMIO BO BpeMs epeaadn UMITYJIbCOB

[1.4.5.2.5 TlpencTapnstomas coyeTaHNe yKa3aHHbBIX BBIIIE CIOCOOOB MM MPOU3BOIUMAS JPYTUMH METOIaMU

I1.4.6 IIpoune cmydau, OTIMYHBIE OT YKa3aHHBIX BBIIIE, IPU KOTOPBIX M3ITyYeHHE COCTOUT U3 OCHOBHOM
HecyIel, MOTy IMPOBAaHHOW JINOO OJJTHOBPEMEHHO, JTM0O B 3apaHee yCTAHOBJICHHOM MOCIIE0BATENEHOCTH
COYETaHNEM ABYX HJIH OoJiee U3 CIEeIyIOMNX METOI0B MOAYJISIIMN: aMIUTUTYXHOH, YIIIOBOH, IMITYIbCHOM

[1.4.7 Ilpouue cinydau

I1.5. Bropoe o603HaueHune — XapaKTep CHTHAJIA (CHTHAJIOB), MOIYJIUPYIOLIEr0 OCHOBHYIO HECYUIYIO:

[1.5.1 OTcyTcTBHE MOOYIUPYIOLIETO CUTHANIA

1.5.2 OnuH KaHaJ, collep Kalinii KBaHTOBaHHYIO HIIH II(poByIo HHOpMALUIO 6€3 MOIb30BaHMS
MOIyJTUPYIOLICH moaHecyen™®;**

IIpumeyanus:

* Vckiroyast BpeMEHHOE YIUIOTHEHHE KaHaJIoB.

** B cnyuae tenedonun ([1.6.6) win mudpoBeix cuctem nepenauu (n/l.5.2; 5.5.3; 5.5.5 u 5.5.7) Heo6xomumo
YKa3bIBaTh «IOAPOOHBIE TaHHBIE O curHaNe» u3 nepeyns B mm./J1.7.7-/1.7.11.

I1.5.3 OauH xaHam, coepKamnuil KBAHTOBAHHYIO WM ITU(PPOBYI0 HHPOPMALINIO TIPU UCIIOIB30BaHHH
MOIyTUPYIOMIeH mogHecymen™;**

[Ipumeuanus:

* V3my4eHust, TpH KOTOPBIX OCHOBHAsI HECYII[asi MOAYJIMPYETCS HETTOCPEACTBEHHO CUTHAJIOM, KOTOPBII
3aKOMPOBaH B KBAHTOBAHHOH (opMe (Hanmpumep, UMITYIbCHO-KOI0BAsI MOJIYJISIHS ), IOJKHBI 0003HAYaThCS B
cootBercTBUU ¢ J[.4.2 wim J1.4.3.

** Jckimouast BpeMEHHOE YIUIOTHEHHE KaHaJIOB.

I1.5.4 Oaun kaHai, ¢ aHanoroBoi nHMGopMaruen

I1.5.5 /IBa u GoJiee kaHAIOB, COAEPIKALIMX KBAHTOBAHHYIO MK HU(POBYIO HHPOpMAIHIO*

[Mpumeyanus - * Mckinovast BpeMEHHOE YIUIOTHEHHE KaHAIOB

I1.5.6 [IBa nnu Goee kaHAIOB ¢ aHAIOTOBOW MH(pOPMaIei

I1.5.7 CnoxHas cucteMa ¢ OJHIM WA HECKOJIBKIMHU KaHaJIaMH, COJEPKAITIMH KBAaHTOBaHHYIO WIIM IIU(POBYIO

HH(OPMALINIO, COBMECTHO C OJHHM MIIM HECKOJBKUMH KaHAJIAMH, COJIEPIKALIMMH aHAJIOTOBYIO HH(pOpManuio*
[Mpumeuanue - * Mckimoyas BpeMEHHOE YIUIOTHEHHE KaHAIOB
I1.5.8 TIpoune ciryyan™

HpI/IMe‘IaHI/IC - * B 3TOM KOHTEKCTE CIIOBO ((HH(bOpMaHHﬂ» HC BKJIIO4YacT I/IH(l)OpMaIII/IIO IOCTOSHHOI'O,
HEMCHAIOLICTOCA XapaKTepa, aHAJIOTUIHYIO TOﬁ, KOTOpas obecrneunBacTCs H3IIYYCHUSIMU CTAHAAPTHBIX YaCTOT,

PanvoIoKaToOpaMu ¢ HENPEPbIBHBIM M UMITYJILCHBIM M3ITyYEeHUSIMHU H T.I1.
I1.6. Tperbe 0603nauenne — Tun nepegaBaemoii nHpopmauuu
[1.6.1 OTcyTcTBHE IEpenaBaeMOit HHpOpMAUN
[1.6.2 Tenerpadus 11 CITyXOBOTO NMpHEMa
I1.6.3 Tenerpadus a1 aBTOMaTUIECKOTO MMpUEMaA
[1.6.4 ®akcummie
[1.6.5 Tlepenaya TaHHBIX, TEIEMETPUS, TEICYTIPABICHIE
I1.6.6 Tenedonus 3 (BKiroyast 3ByKOBOE PajHOBEIIaHKE)

[1.6.7 TeneBunenue (BUIEO)
I1.6.8 CoueTanue yKka3aHHBIX BBIILIE TUIIOB
I1.6.9 IIpoune cryyan

JlonoTHUTe/IbHbIE XaPAKTePUCTHKH

OO

S<OEZr R

©

XSTMmoawy =2

(Mcnonb30BaHue AOMOJHUTENBHBIX XapaKTEPUCTHK MPU O0003HAYCHUH KJIACCA M3JIyYSHHUs] HE SIBISICTCS] 00s3aTENbHBIM M
npuMensieTcs (hakyIbTaTHBHO, HANPUMEp, TpH HeoOXoaumMocTu peructpanuu POC B MexXayHapoJHOM PETrUCTpe 4acTOT U

MOJIYYEHHUSI MEXAYHAPOAHO-TIPAaBOBOM 3aILIUTHI).
[1.7. YerBepToe 0003HaueHne — [1ogpo0dHbIe TaHHBIE 0 CHTHAJIE (CHTHAJIAX)
I1.7.1 JABYXMO3UIIMOHHEIH KOJ C pa3HbIM KOJIMYECTBOM 3JICMEHTOB W/WJIU Pa3HOU JITUTSIBHOCTH

A
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I1.7.2 JIByXMO3UIIMOHHBIN KOJ ¢ OIMHAKOBBIM KOJMYECTBOM JIEMEHTOB U OJIMHAKOBOW JUTHTEIHLHOCTH 0€3
HCTIPABJICHHUS OMNO0K

I1.7.3 [IByXNO3UIIMOHHBII KOJ ¢ OJUHAKOBBIM KOJIMYECTBOM AJIEMEHTOB U OJJUHAKOBOW JITUTEIBHOCTH C
UCIIPaBJICHUEM OIMINO0K

I1.7.4 YeTplpeXO3UIIMOHHBII KOJ, B KOTOPOM KakAasi MO3ULUS NPEACTABIIAET SIEMEHT CUTHANA (U3 OAHOTO WU
HECKOJIbKUX OUT)

I1.7.5 MHOTONO3UIIMOHHBIN KOJI, B KOTOPOM Kaxk[asi MO3UIMS MPEACTaBIsIeT JJIEMEHT CUrHajla (U3 OJJHOTO MU
HECKOJIbKUX OUT)

I1.7.6 MHOTONO3HUITMOHHBIN KOJI, B KOTOPOM KaKIast MO3UIKS MITH KOMOMHAITUS TTO3UIIMHA MPEACTABIIET 3HAK

I1.7.7 llepenaya 3Byka paaroBeIaTeIFHOTO KauecTBa (MOHO(OHUIECKAs)

I1.7.8 Tlepenaya 3Byka paaioBeIIaTeILHOTO KadecTBa (cTepeodoHmueckast 1 KBaapopoHmIecKas)

I1.7.9 Tlepenaya 3ByKa C MPHUEMIIEMBIM [UII KOMMEPUYECKOW CBSA3M Ka4eCTBOM (HMCKITFOUasi Te KaTETOpHUH, KOTOPHIE
npuBeaeHst B [1.7.10 u 1.7.11)

[1.7.10 Ilepenaua 3ByKa C mpueMIIEMBbIM AJI1 KOMMEPUYECKOH CBSI3U Ka4ECTBOM, UCIOJIb3YIOIIAasi HHBEPCUIO
4acTOT WIN pacilleIUIeHHe MOJI0Ckl YacTOT

I1.7.11 Ilepenada 3ByKa ¢ IpUEMIIEMBIM AJISI KOMMEPYECKOH CBSI3M Ka4eCTBOM, UCIIONb3YIONIAs OTJEIbHbIE
YaCTOTHO-MOAYJIMPOBAHHBIC CUTHAJIBI JJId YIIPABJICHUA YPOBHEM JEMOAYJIUPOBAHHOI'O CUTHAJIa

I1.7.12 MOHOXpPOMHBII CUTHAJ

I1.7.13 LIBeTHOM cUrHAN

I1.7.14 Coueranue BbIICyKa3aHHBIX CUT'HAJIOB

[1.7.15 Cny4au, He IpeAyCMOTPEHHBIE B BHIILENPUBEACHHBIX TYHKTAX

I1.8. [IsiToe 0603HaYeHNe — XapaKTep yILUIOTHEeHUsI (pPa3/eIeHns] KAHAJIOB)

I1.8.1 be3 ynnotHenus

I1.8.2 KomoBoe yrutoTHeHHE (BKITFOYAst METOBI PACIIHPEHHS CIICKTPA)

[1.8.3 YacToTHOE yIIIOTHEHHE

1.8.4 BpemeHHOE yIIOTHEHUE

[1.8.5 Coueranue 4aCTOTHOT'O ¥ BPEMEHHOI'O YIUIOTHEHUS

I1.8.6 Ipyrue BUAbI YIJIOTHEHUS

~ T ®OT eyl

XszZ

XsE"T1Aaz
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IIpuioxenue Y
(cpaBouHOe€)

Cnucok ycj10BHBIX 0003HAYEHNH

V.1 O603HaueHus napaMeTpoB, UCIOIb30BaHHbIe B HopMax:

B
Bo6
Bu
Bk
Bs
BT

D

Dpasni.rs
Fo

Fs

FBK
FHK
Feu

Fu

FMaKC

- CKOpocCTh TenerpadupoBanus, box;

- 00mIast KaHAJIBHASL CKOPOCTH Tenerpaduposanus, box;

- Heo0XO0AMMasl IUPUHA MOJIOCKH YacToT, [ u*;

- KOHTPOJIbHAs IIKMPHUHA M0JIOCH U3TyueHus, ['1;

- MAKCUMAJIbHBII CIIBUT YACTOTHI HECYIEH, I'1;

- HOPMHUpOBaHHAas TMOJoca (QUIbTPA, paBHAs MPOU3BEACHUIO TOJNOCH (GMIbTpa Ha ypoBHe -3 1b Ha
JUTUTENILHOCTD TIEpeIaui OJTHOTO KOJOBOTO 3JieMeHTa (MOIUMITYIIbCA);

- MIUKOBAsl JICBUAIMSI YacTOTHI (TIOJIOBHHA PAa3HOCTH MEXIY MAaKCUMaJbHOH M MUHUMAJIBHON BEIMIHHAME
MT'HOBEHHOH 4acToThl), ',

- pa3Max JIeBHAllMU 4acTOTHI, CO3JaBa€Mblii BUJI€OCUTHAIIOM, ['11;

- HOMUHAaJI Hecyllel 4acToThl, ['11;

- MaKCUMaJIbHas 4acToTa MOAYJISILIUU, MaKCUMaJlbHasl 3BYKOBas 4acToTa, [ 11;

- BEpXHsA 4acToTa KaHana, ['1;

- HIDKHSIS YacToTa KaHaja, ['m;

- BbICIAs LIGHTpaJIbHAas 4acToTa, [ 1;

- MMHMMaJIbHasl 3ByKOBasl 4aCTOTa, MUHUMaJIbHAs YyacToTa Moaysiuuy, ['n;

- MakcuMajbHas YacToTa CHHYCOMJAIBHOTO CHUTHaja, MOIYJIUPYIOUIETO BEpUIMHY MMITyJIbCca Kiacca
m3nyuenus K1D, I'u;

- yacTorta nogxecyue, ['m;

- yacToTa IMUJI0T-cUTHajua, I'm;

- MPUCBOCHHAS YacTOTa pajuornepeaaTyuka, [ 1,

- xapakrepuctuka ['ayccoBoro ¢punbTpa;

- KO3 PUIHEHT, MPUHUMAIOIIUHA pa3InYHOE 3HAYCHHE B pacueTHHIX (hopMymnax Tadmumax 4.6-4.11;
- K09 PUIMEHT yyeTa CBEPTOYHOTO KOTUPOBAHUS;

- KO3 GHUIMEHT PacITUPEHHUS TOJOCHI 32 CUET MPUMEHEHHS KOAUPOBaHHUS,

Ke, Ko, Kg - xoabdunuentsl B cuctemax muppoBoil mepenaud, OnpeenseMble IPUMEHSIEMBIMH (HIBTpaMH U

Ky
Ks
Ks
Kr

METOJlaMH (1)I/IJ'ILTpaLII/II/I;**

- k09 punmeHT, paBHBII OTHOCUTEIHHON HECTAOMIIPHOCTH YaCTOTHI HECYIIEH;

- K03 (pUIMEHT, XapaKTEePU3YIONUH BIMSHAEC 3aMUPaHNI Ha JIMHUY TIepelayun;

- K03(h(HpUIMEHT IPH U3MEPEHUH CPEAHEKBAIPATHYHbBIX 3HAYCHUH HAIIPSHKESHUS,

- KodpduumueHT WU3OBITOYHOCTH KOMUPOBAHMWSA TIPH HCHPABICHWH OIMMOOK, PAaBHBIN OTHOLICHHIO
KOJINYECTBA KOJIOBBIX AJIEMEHTOB Ha BBIXOJE KOJAepa K BXOJHOMY KoimdecTBY 3neMeHToB (Kg>1). Ecmmn
u30bITOUHOCTh ¥ yKazaHa B %, koadduiment Kg =1 + ¥/100;

- UHAEKC YaCTOTHOW MOJYJISILINY;

- HHAEKC YaCTOTHOW MOIYJISIMN C YI€TOM 0COOEHHOCTEH JaHHON CHCTEMBI, BKJIFOYAs yUeT MUK-(paKTopa;

- YUCJIO KaHAJIOB:

- KOJIMYECTBO MOJHECYIIHX YacTOT;

- YUCIIO HE3aBUCHMBIX TI0JIOC YacTOT;

- MIMPHHA CTATHYECKOM MOJOCHI MPOIyCKAHHUs y3KOMOJIOCHOTO TPaKTa aHAJIN3aTopa CIIEKTpa Ha YPOBHE

munyc 3 nb, I'u;

Pa3MepHOCTI/I k[, MI'n, I'T MOryT mpUMEHSITBCS KO BCEM MapaMeTpaM CUTHAJIOB, TJ€ B CHUCKe yKa3aH ['1g
Kak npaBwuio, o - o3HauaeT GUIBTP THIIA KKOPEHb U3 KOCHHYCa», [} - GUIBTpP THIIA IIPUIIOJHATHINA KOCHHYC)
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AF

AFg

AFg
MI'n;

%

Ty

- pa3HOC MOJIHECYIINX YacTOT, ['11;

- nosioca npomyckanus ¢unbtpa [aycca, I'ny;

- BpeMsl aHaNIK3a (JUITUTEIEHOCTD IPSMOTO X0a Pa3BepTKH), C;
- JUTUTENBHOCTD AUCKPETHI, C;

- IUTATENBHOCTD IEPETHETO (PPOHTA UMITYIIbCA, C, MKC;

- JUIATENIEHOCTh UMITYJTbCa, C, MKC;

[eZ2e7]
-y

U T

3arp

ne
=
(e}
s

N » 2

- MOUIHOCTh U3iy4eHus, 1bBT;
- CpenHss MOIIHOCTH MHOTOKaHAJIFHOTO cooOmmeHus, 1bBT;

- CpelIHsIsl MOIIHOCTh OJIHOTO KaHajia TOHaJIbHOM 4acToThl, 1bBT;

- S(b(beKTI/IBHOG 3HAYCHUC AC€BUAIIUN YaCTOThbI, CO3JaBacMOC HU3MEPHUTCIIbHBIM YPOBHEM OJHOI'O KaHaJa,

- K03(QHIMEHT, XapaKTepHU3YIOMUH HECUMMETPUYHOCTb (GOPMBI UMITYIIbCa, O = 27,T¢/( 7y + Tf);

- KO3 PUIHMEHT, XapaKTEPUIYIOIIHA HECUMMETPHIHOCTE GOPMBI TUCKPETHI, Og = (284;04r) /(Sar +Our);

- CKOpOCTh ITU(POBOH Tepenadyn JaHHBIX, Out/c (kOut/c, Mout/c, ['6mut/c)

*kk

- KOJIMYECTBO MO3UIHH (TIO3UIIMOHHOCTD) (ha30BOi MaHUITYIIALINY,

- MAKCHMaJIbHO BO3MOKHOE YHCIIO OEIBIX U YEPHBIX 3JIECMCHTAPHBIX IMMOCHIJIOK B CEKYHY .

Tabmuma ¥.1 — A6OpeBuaTypbl TUIIOB MOAYJISIIIHH, UCTIONB30BaHHBIC B HopMax

Konosoe Tum MOAYJSIAK CUTHATA Type of signal modulation
o0o3HauCHHE
/! 4 DQPSK mubdepentmansHas yeTBepTHIHO-(azoBast differential =/4 QPSK
MaHHITYJISLHS
wf 4 QPSK YeTBEPTHYHO-(DA30BasT MAHUITYIISIIHS quaternary phase shift keying
APSK, 32 APSK | ammiuTyaHO-()a30Bast MAHHITYJISIHS amplitude phase shift keying
BCFSK YACTOTHAS MAHUITYJSIIHUS TBOMYIHBIM KOJIOM binary code frequency shift keying
BCM GJIOYHO-KOJI0BASI MOJTYJISIIIUS block coded modulation
BDM JIBOMYHASI JACTHTA MOTYJISIIHS binary delta modulation
BDPSK JBonvHas auddepeHunaipHas Gpazopas manunysinust | binary differential phase shift keying
BCPFSK Hecynied — CPM (dazoBas Monynsus ¢ HETPEPHIBHOM
(azoit), mogrecymmx — BFSK
BFSK JIBOMYHASI YaCTOTHAS MaHUITYJISAIINS binary frequency shift keying
BFSK JBouuHast yacToTHas Manunyssinus (2FSK), 3FSK binary frequency shift keying, duo-binary
frequency shift keying
CPFSK (4CPFSK) |koHTpONMpyemast (xorepeHTHas) (azo-uacrornas | controlled PFSK
MaHuIyIsius Hecymei — CPM, mogrecymux — 4FSK
CPM (ha3oBast MOy AL C HENPEPHIBHOU (a3oif continuous phase modulation
FDM-FM YaCTOTHASI MOAYJISAIHNS C YACTOTHBIM YIDIOTHEHUEM FM frequency division multiplex
FFSK ¢$uIbTpyeMast 4acTOTHasI MAaHHITY IS filtered FSK
GMSK MHUHHMalbHasi MaHUIYJSIIUS ¢ rayccoBeiM (uisTpoMm | 77aussian filtered minimum shift keying or
WJIY rayCCOBCKasi MUHUMaJIbHasi MAaHUITYJISLIUST 77aussian minimum shift keying
FM YaCTOTHAST MOTYJISTIHS frequency modulation
FMSK ¢buapTpyemas yacToTHas MuHEMasbHas Manunyisiimst | filtered minimum shift keying
FSK YaCTOTHAs] MAHHUITYJISIINS frequency shift keying
GFPM YaCTOTHO-ITO3MIIMOHHAS MO/ co cTpodoupoBanneM |gated frequency-position modulation
GFSK YaCTOTHAS MAHWIYJSIIHUA C TAyCCOBBIM  (PHUIIBTPOM
necymeit — GMSK, nogrecynmx — FFSK
LFM JUHENHAasT  4acTOTHasd vonymsmust  (JIUM) u|swept frequency or space frequency
MPOCTPAHCTBEHHAS YaCTOTHAS MOIYJISAIINS modulation
M-QAM**** KBaJIpaTypHO-aMIUIMTYyqHass Moxysuus, M=4, 16, 32,|quadrature amplitude modulation
64, 128, 156, 512
MFSK MHOTOKpaTHas ~ WJIM  MHOroypoBHeBas  yactoTHas | multiple or multilevel FSK
MaHHITYJISILHS
MLCM MHOT'OYPOBHEBAs KOJIOBAst MO ISIIIHS multi-level coded modulation

Hkk

FkkKk

€CJIM UCIOJIB3YCTCA IMMOKa3aTC/Ib «KKPATHOCTH» @, nepecyeT Nponu3BOAUTCS 11O (bOpMyJ'IC S= @2

IIpu ykazaHuM THIIAa MHOTOTIO3UIIMOHHON ()a30BOI MOIYJISIIMHN YaCTO MIPUMEHSIOT HHIEKC M-.
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[Tponomxenne Tadmuibl Y. 1

MSK =FFSK He (WIBTPOBAHHAS MUHUMAIIbHAS MAHUITYJISILIMS unfiltered minimum shift keying or fast
frequency shift keying

M-PSK MHOTOKpatHast (ha3oBasi MaHumyssiuust M=4, 8, 16 multiple PSK

MSK MHHUMaJIbHAS] MAaHHITYJISIIUS minimum shift keying

NBPM Y3KOIOJIOCHAs! (ha30Bast MOTYJIALIHS narrow-band phase modulation

PCM MMITYJIbCHO-KOZOBAasl MOIYJISIIINS coded impulse modulation

PDM HIMPOTHO-UMITYJIbCHAS] MOAYJISLIUS

PFM YHMM (4acTOTHO-MMIYJIbCHASI MOIYJISIIIHS ) pulse frequency modulation

PM (hazoBas MOyISILINS phase modulation

PNM MMITYJILCHO-YUCIIOBAsl MOIYJISILINS pulse number modulation

PPM (ha30-UMITYIIECHAS] MOAYJISLIHS pulse phase modulation

PSK (hazoBas MaHHITYJISLIUS phase shift keying

QAM S=4 (16) KBa/IpaTypPHO-aMILTUTY THAS MOJTYJISIIAS quadrature amplitude modulation

QPR, QPR-AZD |kBagparypHblii dYacTHYHBIA OTKIHMK, KBaIpaTypHsIii | quadrature partial response, QPR with
YaCTHYHBIN OTKJIMK c oOHapyXeHHEM 30H |ambiguity zone detection
HeoJHO3HauHOCTH M=9, 25, 49

QPSK KBaIpaTypHO-(ha30Bast MaHHUITYJISIIHASL quadrature phase shift keying

RPSK OTHOCHTEJIbHAs (ha30Basi MAaHUITYJISLIMS relative phase shift keying

SFM JIYM miu npoCTpaHCTBEHHAS YaCTOTHASI MOAYJIALUS swept frequency or space frequency

modulation

TCM peleT4aTo-KOA0Bast MO IALIMS trellis coded modulation

TFM yrpaBJjsieMasi YaCTOTHAST MOTYJISIIIUS tamed frequency modulation

WBFM [IHPOKOIIONOCHAS YACTOTHASI MOIYJISIIIHSI wideband frequency modulation
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