BceMMUpHbIX cCEMUHap NO paguoCBA3U
XXeHeBa, 12-16 nexabps 2016 r.

MEXAYHAPO[HbIW COIO3 3J/IEKTPOCBSI3U

UcTouHuk: JokymeHT WRS14/19 AokyMmeHT WRS16/15-R
1 Hos6psa 2016 roaa
OpurnHan: aHrMMnucKum

I[el'lapTaMeHT KOCMHYCCKHUX cnymﬁ

[IPEJIEJIBI SKBUBAJIEHTHON IIJIOTHOCTH ITOTOKA MOIITHOCTH (3.ILILM.)

1 BBenenune

Pezomnrorus 85 (BKP-03) xacaercs npumenenus Ctateu 22 PermamenTa painocBsi3u 1 00€CIICYCHHS
3aIUTHI TE€OCTAIMOHAPHBIX ceTel (PUKCHUPOBAHHON CITyTHHKOBOM CITY>KOBI M paJIMOBEIIATENbHOM
CIIyTHUKOBOH CIIy’OBI OT HET€OCTALIMOHAPHBIX CUCTEM (PUKCUPOBAHHOM CITyTHUKOBOM CITY>KOBI.

Pesomnrorus 85 (BKP-03) tpebyer, utoOn! bropo nzyuano:

a) COOTBETCTBYIOT JIM YACTOTHBIE MPUCBOEHUS cIyTHUKOBBIM cucteMaM HI'CO ®CC npenenam
3.ILILM., copepkaiumest B Tabmuiax 22-1A, 22-1B, 22-1C, 22-1D, 22-1E, 22-2 u 22-3
Cratbu 22 PP;

b) TpeOyeTcs 1M B OTHOIICHUH YaCTOTHBIX MIPUCBOCHUH KOHKPETHBIM KPYITHBIM 36MHBIM CTaHIIHSIM

(Tpu oTpeneneHHbIX YCIOBUAX ) KOOPAMHALINS coryiacHo 1. 9.7A PP kacarenbHo kakux-i1u0o
CYLIECTBYIOIMX cIyTHUKOBBIX cructeM HI'CO, ncnonp3yromux Moporossle 3Ha4eHUs, TIpU
KOTOPBIX HAYMHAETCA NpoLeAypa KOOpAUHALIMH, TpexycMoTperHsbie B [Ipunoxenun 5 k PP; nnn

c) TpeOyeTcs 1M B OTHOIIEHUH YaCTOTHBIX MIPUCBOEHUH cyTHUKOBBIM cuctemam HI'CO ©CC
KOOpAWHANUs coryacHo 1. 9.7B PP kacarenpHO Kakux-1100 KPYIMHBIX 36MHBIX CTAHIIHN
(Tpu oTpeneNeHHbIX YCIOBUAX ), UCIIOIB3YIOMINX TOPOTOBBIE 3HAYSHHS, TPU KOTOPHIX HAYMHAETCS
IpoLeypa KOOpAMHALNH, IpeycMOTpeHHbIe B [Ipunoxenuu S k PP.

ITpuMeHeHHe ITHX MOJIOKEHUH OCHOBBIBAETCS HA TPOBEPKE 3.11.T1.M., TPOU3BEACHHOMN CITyTHUKOBBIMH
cucremamu HI'CO.

B HacTosIeM IOKyMEHTE COACPKUTCS 0a30Bast MHGOPMAIKs, Kacaromascs MPUMEHEHHUS PEJICIIOB 3.11.11LM.,
C aKI[EHTOM Ha pPerJIaMeHTapHbIE CUTYAIlUH, CBI3aHHBIE C COBMECTHBIM HCITOJIb30BAHHEM YaCTOT CHCTEMAMH
HI'CO ®CC u I'CO ©CC/PCC.

2 Hereowauuonapmﬂe CIYTHUKOBBbIC¢ CUCTEMbBI

Hereocrammonapasie (HI'CO) crryTHUKOBEIE CHCTEMBI HACAITBHO TOIXOAT A1 00€CTICUSHUS CBSI3U B
pEeXUMe peasbHOro BpeMeHH ¢ Ti100aipHbIM NoKpeiTHEM. Crctemsl HI'CO ¢ukcupoBaHHON CITyTHUKOBOMR
ciyx0b1 (PCC) 00BIYHO TPEAOCTABIISIFOT YCIYTH BBICOKOCKOPOCTHOM IIIMPOKOIIOIOCHOM CBSI3H,
BKJTIOYAIONINE WHTEPHET-COeINHEHMSI, TTOJIb30BaTENSIM B IOMaX M YUPEKACHUSIX BO BCEM MHUPE, B TOM UHCIIE
B MECTax, KOTOPbIE HEBO3MOXKHO OXBAaTUTh C MOMOILIBIO '€OCTAIIMOHAPHBIX CITYTHUKOB. TUMHUYHAs
cinytHukoBas cuctema HI'CO cocTouT U3 0JHOM WM HECKOIBKUX KOCMUYECKUX CTAaHIIUHU, pacTIONOKEHHBIX
Ha OKOJIO3€MHOM MJIM CpeTHEBBICOTHON OKOJIO3EMHOM OpOuTe, 1 MITI030BBIX cTaHIuil. LIImo361
MOJIKITFOYAIOTCS K HA36MHBIM CETSM, YTOOBI MTPEIOCTABUThH KAXKIOMY TOJIH30BATEIIO JOCTYI K YaCTHBIM
CEeTAM HJIU CETSIM OOIIEro MOJIb30BaHMS.
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BBujly HEXBATKH MOJXOISIINX YaCTOT U B EIISIX UCTIONB30BAHMUS CYIIECTBYIOIIEH HHPPACTPYKTYPHI,
cuctembl HI'CO ®CC ucnonp3yrT paainov9acTOTHBINA cIeKTp coBMecTHO ¢ cucteMamu I'CO ®CC u I'CO
panuoBeniaTenbHON cyTHUKOBOH cityk0b1 (PCC). UTOOBI ONTUMU3UPOBATH UCTIONB30BAHNE UMEIOIIET OCST
CIIEKTpa, TpeOYIOTCA periaMeHTapHbIe TOOKEHHUS, TAKUE KaK MPEEIIb 3.11.11.M., IPEAYCMOTPEHHEIC B
Cratbe 22, ciocoOCTBYOIIE COBMECTHOMY HCIIONIb30BaHuI0 4acToT cuctemamu HI'CO ®@CC u I'CO ®CC.

B nacrosmee Bpems Heckonmbko cucteM HI'CO npencraBieHs! B bropo i koopauHanww u 3asBicHus. Bee
3T CUCTEMbI UMCIOT OTJIMYHYIO T€OMETPHUIO OPOUTHI U TTApaMETPhI TPYIITUPOBKH.

BoJIBIIIMHCTBO CHCTEM UMEIOT OOJIBIIOE KOMIECTBO CITYTHUKOB, — OT HECKOJIBKHX JICCATKOB JI0 HECKOIBKHX
ThicsT4. J[axke B Tipejiennax OIHON CITyTHUKOBOW CHCTEMbI HECKOJIBKO CITyTHUKOB MOTYT OCYIIECTBIISTh
OJTHOBPEMEHHYIO TMIepeiavy B HAIIPABJICHUU KOHKPETHOTO Ireorpad)uueckoro paiioHa. Jta CHUTyalus BeJeT K
TpeOoBaHUIO ydera, Ipu pacuere nomex ot cereit HI'CO npyrum GpuKCUpOBaHHBIM CTAHITUSM Ha 3eMJIC WU
I'CO, Toro uTo:

- MBI 3apaHee He pacroyiaraeM HHPOpMaIuei 0 MECTOHAX0XKICHUN CTAHIHN, CO3/IAI0NIHX TOMEXH;

- BBUAY IOCTOAHHOTO JBMKCHUA NUCTOUYHHMKA IMTOMEX IO OTHOIICHHUIO K q)HKCI/IpOBaHHOI\/'I HpHCMHOﬁ
CTaHIIUHU JOJIKHBI YUUTBIBATHCA CTATUCTHUYCCKHUC CBOMCTBA IIOMEX;

- MOKET CYIIECTBOBATh HECKOJIBKO CO3AIONIUX IIOMEXH CTAHIIUM, OCYIIECTBIISIONTIX
OJIHOBPEMEHHYIO TIepeiauy, YTO MOBBIMIAET, TEM CAMbIM, CYMMAapHEIN YPOBEHB TIOMEX.

Ot $aKTOPHI AUKTYIOT HEOOXOAMMOCTh ITOMCKA HAUICKAINX KPUTEPHUEB U3MEPEHUS TTIOMEX OT CTaHIIUH
HI'CO ®CC cranmusm 'CO ©CC.

3 Yro TaKoe 3.1.1.M.?

[Monstre 3.1m.11.M. 6b110 TipuHATO HA BKP-97, niist Toro uro0b! o6neruuth Beapenue cucrem HI'CO
B (DMKCHPOBAHHOI CITyTHUKOBOH cTy»0€ B HEeKOTOphIX AramazoHax Ku u Ka, ncrons3yeMpIx COBMECTHO
c 'CO ©CC.

BKP-97 npunsina "»xxectkue" npenensl (KOTOpble HUKOTIa HEe JTOJDKHBI IPEBBIATHCS ) A1 U3TyYeHHH

ot cucteM HI'CO u onpezneniia ux He Tak, KaK MJIOTHOCTh TOTOKA MOIIHOCTH (T1.IL.M.). OmnpeneneHue
BKP-97 skBuBaieHTHOH MIIOTHOCTH MTOTOKA MOIITHOCTH (3.11.11.M.) YYUTBHIBA€T CYMMapHBIE H3ITydeHUs

ot Bcex ciiytHukoB HI'CO B HanpaBieHuu 000 3emHoi cranuuu ['CO, npuHuMas BO BHUMaHHUE
HanpasieHHOCTh aHTeHHBI cucTeMbl HI'CO. Takue xectkue npenensl no3osaroT cuctemam HI'CO OCC
HCTIOJIb30BaTh YaCTOThI COBMECTHO U oOecneunTsb 3amuTy cucteM ['CO, He TpeOyst HHAUBUIYaIbHON
KOOPJAWHAIIMU CO BCEMHU CUCTEMaMH Ha TI00allbkHOM YPOBHE.

Craths 22 PP onpenenser 3.11.1.M. CJISIYIOIIUAM 00pa3oM:

22.5C.1 OKBUBAJIEHTHAS IUIOTHOCTh MMOTOKA MOIIHOCTH OINPEAEIAETCA KaK CyMMa INIOTHOCTEN OTOKOB
MOIIHOCTH, CO3/IaBA€MBIX Ha KaKOK-THOO MPHUEMIIEMON CTAHI[UH T€OCTAI[MOHAPHOMN CITyTHUKOBOM CHCTEMBI
Ha TIOBEPXHOCTH 3eMJIH MJIM Ha I'€OCTAllMOHAPHOM OpOHTE, B 3aBUCUMOCTH OT ClIydasi, BCeMHU TepeIaroIuMu
CTaHIUSAMHU HETE€OCTAIIMOHAPHON CITyTHHKOBOW CHCTEMBI, C YIE€TOM BHEOCEBOUM N30MPATEIIHPHOCTH STAIOHHOMN
MIPUEMHOM aHTEHHBI, KOTOpasi, KaK Mpe/IoaraeTcs, HaBeIeHa B HOMUHAIEHOM HaIlpaBIIeHUH.
OKBUBAJICHTHAS IJIOTHOCTh TIOTOKA MOIIIHOCTH BBIYHCIISICTCS IO CIIEAYIOIIEH opMyie:
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N, 4ucno nepeAaronnuX CTaHIUN HEreoCTallMOHAPHON CITyTHUKOBOM CUCTEMBI, BUTUMBIX
C JJAHHOM MPUEMHOM CTAHIIMHU T€0CTAIIMOHAPHONW CITYTHUKOBOM CUCTEMBI UJTM Ha
Te0CTAMOHAPHONW OpOUTE, COOTBETCTBEHHO;

i: HHJIEKC pacCMaTpUMBaeMO Nepeaaroeld CTaHIIMM HEreoCcTallMOHAPHOW CITYTHUKOBOM
CUCTEMBI,
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BY moiiHOCTh Ha BXO/JI€ aHTEHHBI PaCCMAaTPUBAEMOM TNIEpeAarolIed CTaHIUN
HEreoCTallMOHAPHON CIIyTHUKOBOM CHCTEMBI B 3TAJIOHHOW IIMPUHE MOJIOCHL, 1bBT;

BHEOCEBOH Yo MEXy HaIllpaBJICHUCM IIPULICIIMBAHUS paCCManHBaeMOﬁ
nepe}la}omeﬁ CTaHIIMH HGFCOCTaHHOHapHOﬁ CHYTHHKOBOﬁ CHUCTCMbI U HAIIpaBJIICHUCM
Ha MMpUEMHYIO CTaHIIUIO FCOCTaHHOHapHOﬁ CHyTHHKOBOﬁ CHUCTCMBI,

ycuieHne (Kak OTHOIICHHE) TepeNatoleil aHTeHHBI pacCMaTPUBAEMON CTAHIIAN
CITyTHHUKOBOM CHCTEMBI B HAIIPABJICHUH IPUEMHOM CTAHIIUU T'€0CTallMOHAPHOMN
CITyTHHUKOBOM CUCTEMBI;

paccTosAHUE MEXKAY paccMaTpUBAEMOM MEPEAAOIIEH CTAHIIMEN HET€OCTallHOHAPHOM
CIIyTHUKOBOM CUCTEMBI U IPUEMHON CTAHIIUEN T€OCTALIMOHAPHON CIIYTHUKOBOM
CHUCTEMBI, B METpax;

BHEOCEBOU YIOJI MEXXIy HAIIPaBICHUEM IIPULIEINBAHMS aHTEHHBI IPUEMHON CTaHIMN
reoCTallMOHAPHOW CITyTHUKOBOM CHCTEMBI U HAallPaBJICHUEM i-i paccMaTpuBaeMon
nepenatomerd cranuuu B cucreme HI'CO;

ycusieHue (Kak OTHOLICHUE) IPUEMHOM aHTEHHBI IPUEMHON CTaHIIH
TeOCTAIMOHAPHON CITyTHUKOBOM CHCTEMBI B HAIPaBJICHUH -1 paccMaTpuBaeMoit
MEPEAAIOIIEH CTAHLIMNA HEreOCTallHOHAPHOM CIIlyTHUKOBOIH CUCTEMBI,

MaKCHMAaJbHOE YCHIIeHHE (KaK OTHOIICHNE) aHTEHHBI IPUEMHOW CTaHIIHN
r€0CTAallMOHAPHON CITyTHUKOBOW CHUCTEMBI;

BBIYUCJICHHAA 3KBUBAJICHTHAS INIOTHOCTH ITOTOKA MOIITHOCTH B STAJIOHHOU HIUPUHE
nonocsl (1B(Bt/M?)).  (BKP-2000)

PUCYHOK 1

FeOMeTpPlﬂ pacuera 3.11.11.M. Ha JIHMHUU BHU3
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PUCYHOK 2

I'eomeTpust pacyera 3.1.1L.M. /i1 JIMHUH BBepX
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PUCYHOK 3

I'eomerpus pacyera 3.1.1.M. JJIs1 MeKCIYTHUKOBOI Tpacchl
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S.H.H.M., KaK ¥ II.II.M., paCCYUTBIBACTCA HaA HpHeMHOﬁ AHTCHHC, OJHAKO B OTJIIMYHUEC OT II.II.M., O.I1.I1.M.
YUUTBHIBACT OPUCHTALIUIO aHTCHHBI IT0 OTHOIICHUIO K KAXKX/IOMY UCTOUYHHKY IIOMCX.

To ecTh eciin aHTEHHA IMPUHUMACT MOIIHOCTE B IMpE€AciIax €€ STaJIOHHOMN INHUPUHBI TOJIOCHI OTHOBPEMCHHO OT
nepeaaroummnx CTaHHI/Iﬁ Ha Pa3JINYHbIX PACCTOAHUAX, B PA3JIMIHLIX HAIIPABJICHUAX U C PAa3JIMYHBIMU
YPOBHAMHA r[az[afomeﬁ IL.II.M., TO 3.IL.II.M. 9KBUBAJICHTHA II.I1.M., KOTOPasd IMpH NOJTy4YCHUHU OT OAHOTO
nepeaaryrka B ,HaJ'ILHeﬁ 30HC aHTCHHBI B HAIIPABJICHUHU MAKCUMAJIBHOI'O YCHUJICHUA CO3AACT TAKYHO KE
MOIIIHOCTH HAa BXOAC IMPUCMHHUKA, KaK 1 q)aKTI/I‘-IeCKI/I MOJIy4a€Myr0 OT BCEX PA3JIMYHBIX IMIEPEAATYUKOB.

Takoe MoHATHE MO3BOJISET IMOYIUTH JIUIIH OYEHb OTPAHUYCHHOE MPEICTABICHHE O MapaMeTpax MPUEMHBIX
cucteM. B camoM zene, 4To0BI OXapaKTepH30BaTh TOMEXH ISl IPHEMHBIX CUCTEM KOHKPETHOTO Kilacca
TpeOyeTcs BCEro JIUIIbL 3HAHKUE JarpaMMbl HAIIPABJIICHHOCTH 3TaJOHHOW aHTCHHBI, Pa3MEPOB AaHTCHHBI

¥ COOTBETCTBYIOIIECTO MAaKCUMAIBHOTO YCHJICHHSI aHTEHHEI. T0 ecTh CTaThs 22 COMEPIKUT MacKH
MpeIebHBIX 3HAYCHHH IS IEJIOTO Psia KOH(MUTYpalui IPUEMHBIX 36MHBIX CTaHIIUN, BKITIOYAst pa3Mep
AQHTCHHBI, KOTOPBIA MOXKET Kojie0aThest oT 30 M 710 5 MeTpoB H 10 15 MeTpoB /jis1 0c000T0 Ciiyyasi B IMOJIOCE
3700—4200 MI11.

4 J.m.1.M. B PernamMenTte pagnocBssu

B HACTOAIICC BPEMA 3.11.11.M. HIIUPOKO UCIIOJIB3YyCTCA B Pernamente PaaruoOCBA3U B CIICAYIOIHNX CIIydadax:

1 JKecTtkue npeaens 3.1.11.M. i cyTHUKOBBIX crcteM HI'CO @CC B niensx obecrieueHust 3aIuThI
T'CO ®CC/PCC B Crarse 22.
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2 [Ipenensl 3.1L.11.M., TIPU KOTOPBIX HAYMHAETCS MPoLeaypa KoopauHauu, npumeHumbie kK HT'CO
DOCC uI'CO ®CC cormacuo 1. 9.7A u 9.7B PP.
3 [penens 3.1.1.M. JUIS CUCTEM B PA3IIUYHBIX CITYK0aX paJlOCBS3H, UCIOIB3YIONIHX

HETEOCTAIIMOHAPHYIO OPOUTY JIS 3AIUTHI PAJNOACTPOHOMHYECKHX CTAHIIUI B HEKOTOPBIX MOJIOCaX
gacToT. Cm. Pezomonnu 739 (Ilepecm. BKP-15), 741 (Ilepecm. BKP-15) u 743 (BKP-03).

4 3amuTa CHCTEM BO3IYITHOW PaTUOHABUTAIIMOHHOMN CITY>KOBI OT 3.11.I1.M., CO3/IaBa€MOU CETIMHI
Y CHCTEMaMH paJHOHABUTAIMOHHON CITyTHUKOBOU CITyXO0bI B mooce 4yacToT 1164—1215 MIm.
Cwm. Pezomronuio 609 (Ilepecm. BKP-07).

Bwmecre ¢ Tem bropo Tpebyercst paccMOTpeTh, COOTBETCTBYIOT JIM 9aCTOTHBIE MprcBoeHMs cuctemam HI'CO
npenenam, mpeaycMorpeHHsM B Ctathe 22 PP, TonbKO 11 IEpBBIX ABYX CITydaes.

[Moaromy BKP-2000 mpocwia bropo npenioxuTh aqMHUHUCTPALUSAM Pa3padoTaTh MPOTrPaMMHOE
obecniedeHue ISl MPOBEPKH 3.11.I1.M., KOTOpOoe B1opo Moriio Obl HCIIONIE30BaTh JJIsl COCTABIICHUS 3aKTFOUCHUH
B cooTBeTcTBHH cO Cratbeit 22 u nm. 9.7A u 9.7B.

5 HpOFpaMMHOC odecrneveHue s MPOBEPKH I.1L.II.M.

MeTtouka s MpOrpaMMHOTO 00€CIICYCHHUS JJ1s IPOBEPKH 3.11.IL.M. OCHOBaHa Ha Pexomenmanuu MCO-R
S.1503-2. B stoii Pekxomennanmu cogep>kutcs oaApoOHOE OMMUCaHNe BXOIHBIX JAaHHBIX JUIA pacueTa
MPEIENIOB 3.11.I.M. ¥ IOPOTOBBIX 3HAYEHHUH, IPU KOTOPBIX HAUYMHAETCS MIPOLeAypa KOOPIUHALIUH,
coneprkamuxcs B Crarbe 22 u [Ipunoxxenun 5 x Pernmamenty paanocsszu.

OTa METOAMKA AOCTATOYHO CIIOXKHAsS, U IOITOMY, YTOOBI IOBBICUTH I0BEpHUE K JF000OMY IIPOrPaMMHOMY
CpencTBy, bropo couo HeoOXO0IMMBIM OCYIIECTBUTH JIB€ HE3aBUCHUMBIE peanu3anmn Pekomenmanmn MC3-R
S.1503. [y aTOr0 ABYM KOMMEPUYECKUM KOMIAHUSIM, 3aHUMAIOIUMCS Pa3pabOTKOM MPOrpaMMHOTO
obecrnieueHust, ObIJIO MOPYYEHO CO3/1aTh CPEICTBA JUI MIPOBEPKU 3.11.I.M. Ha ee cooTBeTcTBHE CTaThe 22 min
TpeOOBaHUAM KOOPIUHAIIMHA COTJIacHo . 9.7A u 9.7B.

Bropo 3aBepmriio pa3paboTKy 3THX MPOTPAMMHEIX CPEJICTB B COOTBETCTBUM ¢ Pexomernnarnueit MCO-R
S.1503-2.

[omuas naGOpMaNHS 0 MPOrpaMMHOM 00ECTIEYeHUH ISl IPOBEPKH 3.1LI1.M., KOTopoe bropo Oyzaer
KCIIONb30BaTh AJIS IPOBEIECHUS CBOETO PaCCMOTpEeHUs B cooTBeTcTBUM ¢ Pesomonueii 85 (BKP-03),
pa3MeIneHa mo ajpecy:

www.itu.int/ITU-R/go/epfd/en.

Bosbiias yacTs nHGOpMaLK, HEOOXOIUMMOM AJ1s1 MPOBEACHUS aHANIN3a Ha 0a3e MporpaMMHOIO
obecrieuenusi, cogepkutcs B 6a3e ganablx CKP. OmHako BBUAY CIOXKHOCTH KOHGUTYpAIHA pa3THIHbIX
rpynnupoBok ciiyTHukoB HI'CO, TpyHO cMoenupoBaTh TOYHBIE KOHPHUTYpalluK Tpaduka 1 mapamMeTpbl
nepeaayn CUCTEM.

[Hoaromy Pexomennaruss MC3-R S.1503-2 ycTanaBnuBaeT MOHATHE MACKU IS T1.ILM./3. .M. M.,
cozniaBaeMoil Memaromumu ctannusmu ceteid HI'CO. Dta Macka y4nuThIBaeT Bce OCOOCHHOCTH OpTraHU3aIin
koHKpeTHbIX cucteM HI'CO.

OTH MacKy MOTYT COAEPKaTh OUeHb OONBIION 00beM JaHHBIX. YTOOB! aIMUHUCTPALIMHA MOTJIU MIPEACTaBUTh
JJAaHHBIE MACOK B JIEKTPOHHOM BHUJIE, a IPOIPAaMMHOE CPE/ICTBO 3.I1.I.M. MOIJIO HEIIOCPECTBEHHO
WCIIONB30BaTh MPEACTaBICHHbIE JaHHbIe, bropo pazpaboTano dpopmat XML A Macok ILILM. ¥ 3.1.1.M.

[IporpamMmMHoe obecrieueHue Al MPOBEPKH 3.11.I1.M. HHTETpUPOBaHO B mporpammHoe obecrieuenue GIBC BP
JUTS TIPOBEICHHSI HENIPEPBIBHBIX PACCMOTPEHHH 10 aHAIIOTHH C IEHCTBYIOIIUMH PACCMOTPEHUIMU
B [Ipunoxxennn 8/Momynsix 1m.m.M. nporpamMmmHoro odecneuenns GIBC.
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