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BesepeHune

PagnoHaBuraymornHasa cuctema «Yaika» OTHOCUTCS K Knaccy MMMYNbCHO-(ha30BbIX rMnepboanyeckmx
Ha3eMHbIX paMOHaBUraLMOHHbIX CUCTEM A/IMHHOBO/IHOBOTO Aana3oHa, o6ecneymsaroLLX HaBuralumo, onpe-
[leneHne MecTonooXeHNsa 1 BpemMeHn B nx paboyeil 30He. Cuctema «Yaiika» ABnsieTCA aHasOrOM CUCTEMb
«JlopaH-C», co3gaHHoli Bnepsble B 1956 I. B CLUA. VckioueHne cocTaBnsAloT HE3HAYUTE bHbIE OTK/IOHEHMS,
KacatoLecs )opmbl 1 CnekTpa YacToT 3/IEMEHTapHOro pagnonmnybca CUCTeMbl «YHaiika», YTO OTpaKeHo
B TEKCTE HacTosLwero ctaHgapra.

Bnarogaps 601bLWOR fanbHOCTW AeNCTBUSA OTHOCUTE/IbHO BbICOKOW TOYHOCTW OnpefeneHns KoopanHat
1 BPEMEHW yKa3aHHble CMCTeMbl NOMyYnn WNPOKoe pacnpocTpaHeHne Ha Tepputopun CLUA. Poccun n MHO-
rMX Apyrux cTpad mupa.

HopmaTnBHbIM JOKYMEHTOM A5 3apybexHbIX NponssoAuTenel annapaTypbl HA3eMHbIX CTaHUMA 1 an-
napartypbl noTpe6uteneii cuctemol «JlopaH-C» aBnsetca «Specification of the Transmitted Loran-C Signal»
MuHucTepcTBa TpaHcnopTa u beperoBoit oxpaHbl CLUA.

MpumeHeHune TexHonorum EUROFIX B umnynbcHo-ha3oBoil pagmoHaBuraunoHHoi cucteme (MPPHC)
«Yaiika» no3BoNWI0 nepefasaTb KOPPEKTMPYIOLLY WHopMauuio Ana andddepeHumnanbHbix nogcuctem
FNMOHACC/GPS un gpyrve nHopMaLoHHble cO06LEeHNss Ha paccTosiHne 600—1000 km nyTeMm cneumnans-
HOI BPEMAVMMNYNbLCHON MOAYNALMN HAaBUTaLMOHHbIX curHanos N®PHC. B ntore paboT no ux coBepLUeHCTBO-
BaHWIO cucTeMbl «Yaiika» n «JlopaH-C» npu3HaHbl OCHOBHbIMK cYCTeMaMn (DYHKLMOHA/IbHOTO AOMNO/HEHNSA
CMNYTHUKOBbLIX pagnoHaBuraunoHHbix cuctem TOHACC/GPS. CosgaHbl cpeacTtsa, MO3BOMMBLUME OCyLLe-
CTBUTb MHTErpasibHoe NCNob30BaHNe NPEUMYLLECTB CUCTEM C HA3eMHbIM 6a3MpoBaHem U1 CyTHUKOBbIX pa-
AVNOHaBUTaLMOHHBIX cucTem. Takum 06pa3oM, BO3HUKIV peasibHble NPeAnochiNkv 415 3HaYNTEeNIbHOro pacLum-
peHus Kpyra noTeHumManbHbiX NoTpebuTenei n npovnsBoanTeneil annapatypbl MOLEePHU3NPOBaHHbLIX NPPHC
B Poccun v gpyrux ctpaHax mupa.

370 onpeAennnio Heob6xoAMMOCTbL pPa3paboTkM CTaHAapTa Ha napamMeTpbl CUTHA/IOB, WU3/lyYaeMbiX Ha-
3€eMHbIMW CTaHLMAMW POCCUIACKON cucTembl «Yaiikar.

MepcnekTmBa pasBMTUSA U UCMOML30BaHUA CUCTEMbI B Byayliem onpefeneHa ®egepasbHOR nporpam-
MO MO BOCCO3AaHuio 1 pa3BuTuio cuctembl MIOHACC, a Takke cornaweHusaMyu Ha npaBUTENIbCTBEHHOM
YPOBHE 0 C03fjaHnn 06beanHeHHbIX Leneid MPPHC «Yaiika» — «JlopaH-Cx»:

- POCCUINCKO-aMepUKaHCKOA.

- POCCUINCKO-KOPECKO-SMOHCKOM,

- POCCUIACKO-KOPECKOIA.

- POCCUIACKO-HOPBEXCKOM,

- YKPanHCKO-pOCCUICKOW 1

- 6e/10pyCCKO-POCCUIACKOIA.



FOCT P 53168—2008

HALULWOHANBbHBIKN CTAHOLAPT POCCUWCKOW OSEJLEPALUNWN

CucTema pagunoHaBuraymorHHas «Yavika»
CUIHANbI MEPEOAIOLWMX CTAHLUMI
TexHuyeckne TpeboBaHns

Chayka radionavigation system. Transmitter signals. Technical requirements

Jata BBefeHns — 2010—01—01

1 O6nactb NpMMeHeHMNS

HacToswwii ctaHgapT pacnpocTpaHaeTcs Ha CUrHasbl nepejatLLmx CTaHuuin 1 ycTaHaBIvBaeT TeXHU-
yeckme TpeboBaHNs K HUM. B cTaHgapTe npuvBefeHO TEXHNYeCKoe onncaHme napameTpoB CUrHaNoB, n3nyyva-
eMbIX nepeAalL My Ha3eMHbIMU CTaHLMAMW Pa3NnyHbIX Lienei MMny1bCHO-(ha3oBoi paavioHaBUraLMoOHHOM
cuctembl (MPPHC) «Yalika». HacToAawuii ctaHfapT npegHasHayeH AN NnpMMeHeHus paspabotyvkamu, npo-
n3BoaUTENAMK 1 NoTpebuTensmu annapatypbl MOPPHC «Yalika».

2 TepMUHbLI, ONpeAesieHns U cokpauieHus

2.1 TepMUHbl 1 onpepeneHus

B HacTosLem cTaHfapTe NPUMeHeHb! CriefytoLie TEPMUHbI C COOTBETCTBYIOLWMUMY OnpeaeneHnamu:

2.1.1 aHTeHHbIN Tok (Antenna Current): SNeKTPUYECKUIA TOK CUTHaNa NepejatoLlein CTaHUmMmn, N3MEPEH-
HbIA B Lienun, coegnHALLEeN NpoTMBOBEC (3a3eMeHne) nepejaoLieil aHTEeHHbI C nepeaaTynKoM.

2.1.2 npousBogHasa oT aHTeHHoro Toka (Derivative of Antenna Current): HanpshkeHne Ha BTOpPUYHOIA
06MOTKE M3MEpUTEsIbHOrO TpaHctopmarTopa HanpshKeHWs, BKIIOYEHHOTO B LieMb aHTEHHOro Toka, 3KBUBA-
NIeHTHOe CUrHany B fanbHeli 30He.

MpumeyaHue — MNpPoM3BOLHAsi OT AaHTEHHOIO TOKA UCMOJb3YETCs /1t U3MEPEHNs NapaMeTPoB CUrHana, ms-
Jly4aeMOro Ha3eMHoi ctaHumelt NOPHC «Yalikax.

2.1.3 E-none (E-Field Transformation): Pe3ynbTar TpaHchopmMaL MM aHTEHHOTO TOKa B HanpsixeHue, BO3-
HuKalolee 3a npegenamun «6amxHero fanbHero» E-nons nepepgatolieil aHTeHHbI, NpuyemM MPOHT paguonm-
nynbca B E-none onucbiBaeTcs Npon3BoAHON OT hpoHTa pPaaMonMMysibca aHTEHHOrO TOKa.

2.1.4 6nnxHee nono (Near-Field): O6nacTb, orpaHMyYeHHasi paguycom oT nepejaroLleil aHTeHHbI, paB-
HbIM [BYM A/IMHaM BOJIHbl BbICOKOYACTOTHOIO 3amno/iHEHWUA pafjMouMMny/ibca, B KOTOPON CyLecTBYHOT cTaTu-
Yyeckme 1 KBasucTaTuyeckne HepacnpocTpaHaoLWmMecs cocTaBNsAoLNe INEKTPUYECKOTO U MAarHUTHOTO MoNei.

2.1.5 panbHee nono (Far- Field): O6nacTb, orpaHnyYeHHast paguMycoM OT nepefatoLleil aHTeHHbI, npe-
BbllaWwmm 5—10 4AUH BOMHbI BbICOKOYACTOTHOTO 3aMO/IHEHUS PaAMoVMybCca, B KOTOPOW NPUCYTCTBYIOT
pacnpocTpaHsiowmecs (BO/IHOBbIE) COCTaB/ALLNE 3NIEKTPUYECKOTO U MArHUTHOTO MNOJEN.

2.1.6 «<6nmxHee» fanbHee none (Near Far-Field): panuubl 06nactn mexay 6AMXHUM 1 AanbHUM No-
NAMKU. nexaluve B npefenax ot 2 Ao 10 ANWH BOMH HeCyllei 4yacToTbl CUrHana oT nepejaioLleil aHTeHHbl,
npuyem B 3TON 06/1aCTU CyLLECTBYIOT PacnpoCTPaHALWMECH COCTaBNSAOWME INEKTPUYECKOTO U MasUTHOrO
noneri, Kak 1 B AasibHEM MoJie, HO XapaKkTepUCTVK NOACTUNAIOWE NOBEPXHOCTHN HA HUX He BAWSIOT.

2.1.7 ppoHT pagnoumnynbca (Pulse Leading Edge; PLE): UacTb paguovnmMnynbca B AvanasoHe Mexay
HayaslbHbIM ¥ MakCYMasibHbIM €ro 3Ha4YeHNAMMU.

MN3gaHue ouymnansHoe
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2.1.8 cpes [cnag] paguonmnynsca (Pulse Trailing Edge; PTE); UacTb paguoumnynbca, cnegyowas
3a ero MakCMmymoM.

2.1.9 ctaHgapTHas Touka otcyeTta (Standard Sampling Point; SSP): Touka Ha orvbatoweii paguonm-
nynbca Ha 25-i MUKpOCeKyHAe nocne Havana MMNybca, B KOTOPOI NPOBOAAT pacyeT UM UsMepeHve Hanps-
XXEHHOCTW MoSiA B AanbHel 30He.

2.1.10 cTaHAapTHbI nepexof Yepo3 Hynb (Standard Zero Crossing; SZC); MNepexod K NON0XUTe Nb-
HOMY 3HAYEeHUI0 CUrHana Yepes Hysb Ha 30 MKC Npu NOMOXUTENbHOM (Pa30BOM KOfile aHTEHHOro Toka (Hanps-
XEHWS). CMHXPOHN3NPOBaHHBIA NO hase Co CTaHJapTOM YaCTOTbl CTAHLMN.

MpumeyaHune — CraHaapTHas To4Ka NepeceueHnst Hyns sBSETCS ONOPHOI NpU M3MEPEHUN napameTpoB
curHana.

2.1.11 paccornacoBaHne asbl u orubawwenn pagnommnynbca (Envetope-to-Cycle Difference;
ECD): PacxoxgeHue BO BpeMeHN Mexay da3oli BbICOKOYACTOTHOrO 3anosiHeHus (Hecylleid yacToTbl) paguno-
uMnynbca u ornéatoLlei pagmormnynbea.

2.1.12 pa3HocTb BpemeHu (Time Difference; TD); ViIHTepBan BpeMeHU MeXxay MOMeHTaMun npuema cur-
HanoB OT BeAyLleli 1 BeOMOI CTaHLWI Ha OAMHAKOBOI YacToTe NOBTOPEHUS Fpynn pagvonuMnyibCoB.

2.1.13 nepuopg noBTopeHusa casosoro koga rpynn (Pulse Code Interval; PCIl); ViHTepBan BpeMeHu,
yepes KOTOpbIV NoBTOpsAeTCA (ha3oBbIi KOA rPynnbl MMNYbCOB NepejatoLLein cTaHuuu.

2.1.14 nepuopg nosTopeHusa rpynn nmnynocos (Group Repetition Interval; GRI): WHTepBan Bpeme-
HW. n3MepsAeMblil Mexay TPETbUM MOMOXKUTEbHLIM NEPEXOAOM Yepes3 Hy/lb BbICOKOYACTOTHOMO 3ano/iHEHUS B
nepBoM UMMybCe rPynnbl UMNY/IbCOB /060 CTaHUUKN U TPeTbUM NepexofomM Yepes Hy b B NepBOM UMMy ibCe
rpynnbl MMMY/IbCOB TOW Xe CTaHLuK B nocneaytoLeii rpynmne MmnynbcoB, BbipaXaeMblii B MUKPOCEKYHAAX.

MpumeyaHune — Bce ctaHuMM B LeNy UMEKT O4UHAKOBBIV Nepuog NOBTOPEHNS TPynn MMMYIbLCOB. MNepuog,
NOBTOPEHUS TPYNM SBNSETCS OTIMUUTENbHLIM NPU3HAKOM KOHKPETHOM LIenn 1 MOXeT U3MeHsTbest oT 40000 Ao 99990 mMkc
Ha 3HauyeHune, kpaTHoe 10 MKC.

2.1.15 makcMmanbHblli ypoBeHb n3nyyaemoro curHana (Peak Radiated Power; PRP): BenuuuHa,
npeactasnatoLas coboit cpegHeksagpaTMUHOE 3HaYeHNe HENPepbIBHOTO CUHYCOMAA/IbHOTO CUrHana, yaBso-
eHHas amnanTyaa (NosHbIA padmax) KosiebaHuil KOTOporo paBHa yABOEHHOM aMNIMTyAe KonebaHuii HecyLeit
4yacToTbl, B MakcMMyMme ornbatroLleli paguonmnynbeca.

2.1.16 6naHkMpoBaHue [NpuopuTeTHOe, anbTepHaTuBHoe] (Blanking Priority or Alternate): MNMopasne-
HVe MNYNbCOB OAHOW YacTOTbl MOBTOPEHWA Ha NepejatoLeli cTaHummn, padoTatoleid B ABYX Liensx ¢ pasiny-
HbIMW Nepvojamy NOBTOPEHMWSA TPYMn CUrHaNOB, B NEpPUOA NEPEKPbITUS BO BPEMEHMW Tpynn CUrHaN0B ApYroi
4acToTbl NOBTOPEHUS.

n punmedyaHne — anOpMTeTHOE 6I'IaHKI/IDOBaHVIe OCYyLLeCTBNAETCA B OTHOLLEHN cunvyanoB O,D,HOI‘/'I 1 TOM xe
4acTOTbl NOBTOPEHUA. AflbTEPHATMBHOE NOAAB/IEHNE OCYLLLECTB/ISETCA NOoNepeMeHHo Ha Ka)K,EI'OI‘/‘I N3 4aCTOT NOBTOPEHUA.

2.1.17 mepuaHue curHana sefomoi [Beaywei] ctaHuuu (Blink); Mepuoanyeckoe nckioueHne of-
HOFO WM HECKONbKNX MMMNY/bCOB B CUrHasle Ha3eMHON CTaHuun AN MHpopMmpoBaHus noTpebutenein o Ha-
pyweHusx B paboTe 3TOW CTaHLMN.

2.1.18 Bepyw,as HazemHas cTaHuus; Bl (Master; M); HaseMHas cTaHuus, Mo curHanam KOTOpoii ocy-
LLLeCTBMIAETCA CMHXPOHM3ALMS W3/y4YEeHNS CUrHaNO0B BEAOMbIX HAa3eMHbIX CTaHUWiA Lenu pagnmoHaBuralmoH-
HO cucTemsl.

2.1.19 Begomasn HaszeMHas cTaHuusa; BM (Secondary; S); HaszemHas ctaHuusa Lenv pagvoHaBuraunoH-
HOW CUCTEMbI, CUrHasbl KOTOPOI CUHXPOHU3MPYIOTCS MO CUTHANam BeayLleil Ha3eMHOW CTaHLuUN.

2.1.20 nceBpopansHocThk; MA (Pseudo range: PR): Vi3amepeHHas [anbHOCTb A0 HA3EMHOW CTaHLumK
Lenn pagvoHaBUrauMOHHON CUCTEMbI, OT/IMYAIOLLAACs OT WCTUHHON AanbHOCTU, NOYYEHHON NOCPeACTBOM
N3MepeHNs BPEMEHV pacnpoCTpPaHeHWs pagvoHaBUrauMOHHOrO curHana no pagvonuHUM «HasemHas cTaH-
uma — onpegenawowniica 06beKT», 3HaYeHrem nonpasku, 06YCNOBNEHHON HECUHXPOHHOCTbLIO LKA BPEMEHU
Ha3eMHoI cTaHuMM 1 annapatypbl notpebutens PHC.

2.2 CokpaleHus

B HacTosiLem cTaHgapTe NpUMeHeHb! cnefyowmne cokpaleHus:

BM — Bepomas ctaHumsa:

BLL — BeayLiaa ctaHums;

BY — BbIcOKOYACTHOE (3anosiHeHne), HecyLwas YyacToTa paguonmnybca:
[B — ANVHHbIE BOMHbI (4/IMHHOBOJTHOBBIN);

FMOHACC — rnobanbHas HaBuUraumoHHas cnyTHUKoBas cuctema Poccuy;
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MHCC — rno6anbHble HaBUraLNOHHbIE CMYTHUKOBbIE CUCTEMbI:

NPPHC — nmnynbcHO-(hasoBas pagmoHaBuralMoHHas cuctema,

OPHC — ob6beaunHeHHas pafnoHaBuralMoHHas cuctema;

M4 — ncesnoAasibHOCTb;

PALL — poccuiicko-amepukaHckas Lenb ctaHumin OPHC «Yaiika»/«J/lopaH-Cx»;

PHC — paguoHaBuraunoHHas cuctema,

PCOH — paguoTexHuyeckas cuctema gasnbHeil HaBurauum:

CEB BT — cuctema evMHOro BpeMeHu BbICOKOW TOYHOCTH;

CKIM — cpepHeksagpaTnyHas NorpeLHocTb;

CD — Code Delay (kognoBas 3azepxka);

CW — Continues Wave (HenpepbIBHbI, CUHYCOMAANbHbIW CUTHA);

ECD — Envelope-to-Cycle Difference (pacxoxgeHue tasbl 1 ornbatoLeit):

EUROFIX — nHopMaLuoHHO-HaBUrauMoHHasa cucTemMa, B KOTOPO NPUMEHEH cneunanbHblii BUg mMo-
OynsAuMn WecT! NocnefHnX HaBUTauMoHHbIX MMMYNbCOB rpynnbl uMnynbcoB NOPHC «Loran-C» («Yalika»)
ANna nepefayn TeNneKoMMYHUKaLMOHHOK MHopmaLuu;

FERNS — Far-Eastern Radionavigation Service (4aflbHeBOCTOUYHAsA paguoHaBUraLMoHHas cnyxoa);

GPS — Global Positioning System (rno6anbHas cuctema no3vLMOHMPOBaHKS);

HEA— Harbor Entrance Accuracy (Tpebyemas TOYHOCTb OnpeAeneHunii npyu Bxode B NOPT U noaxofe K
HEeMy MOPCKUX Cy0B);

NELS — North European Loran System (Service] (CeBepoeBponeiickas cuctema [cnyx6a] LORAN-C);

PC — Phase Code (¢ha3oBblii koa);

RNP 0,3 — Radio Navigation Parameter (gonyck gns rpyooro 3axoga Ha nocajky BO3AYLLUHbIX CY[0B):

TD — Time Difference (pa3HocTb BpeMeHW);

TOC — Time of Coincidence (Bpemsa coBnageHus):

TOT — Time of Transmission (BpeMs N3y4eHUs cUrHana).

3 W3nyyeHus paguoHaBUTauMOHHO cucTemMbl «Yalika»

3.1 Nany4yaemblii UMNynbC

3.1.1 ®poHT nmnynoca

Bce ctaHuuu n3nyyarT pagmoumnynbCbl CO CTaHAAPTHbIMU napameTpaMu poHTa. Kaxablii nmnynsc
COCTOWT M3 BbICOKOYACTOTHbIX KonebaHuii Hecyleid yactoTbl f- 100 kI, KOTOpble YBENMYMBAKOTCS MO amniun-
TyZie B COOTBETCTBMM C 3aJaHHbIM 3aKOHOM, @ 3aTeM CnajatloT CO CKOPOCTbIO, 3aBUCSLLEN OT XapakTepucTuk
KOHKPETHOro nepegaryvika v nepefaoLieil aHTeHHbI.

AHTEHHbIV TOK CTaHAapTHOro paguoumnynbca PHC «Yalika», ¢ KOTOPbIM CpaBHUBAOT (QOPMY peasib-
HOro MMMyNbCca B LENU aHTEeHHbI, AN5 NepejatoLmx yCTPOWCTB BbipaxatoT B 06LLEM BUAE IKCMOHEHLMa/IbHO-
CYHyCcOMAanbHON PyHKUme:

/(0 =Aexp[-a(t- T)]sin1l(t- 1)sin (0.2 at+ PC). 3.1)
®POHT pagmonMnysibca aHTEHHOTO TOKA BbIPaXKaloT IKCMOHEHLMAIbHO-CTENEHHON PyHKUMEN:
IH)=A[(/- t)/fj2exp[2- 2 (f- T)/y sin (0.2at ¢PC)gna TStStmet 3.2)
ni(f)=0pgnat<t.

B chopmynax (3.1), (3.2) npuHATLI cneaytolmne o603HavYeHUs:

A — mMakcumanbHas amnauTyga uMnynbca Toka B aHTeHHe, B amnepax (A),

f— Bpewms, MKC;

fm— BpemeHHOW nHTepBas OT Havana pagnuonmnynbca A0 ero MakCMmMyma, MKC;

T — BPEMEHHOI MHTepBan paccoraacoBaHus Mexgay asoli BY-3anonHeHus v kpmBoi ornbatoweli pa-
anonmnynbsca (ganee — Envelope-to-Cycle Difference — (ECD)]. mkc. Mpu 3ToM grnana3oH BO3MOXHbIX 3Ha-
yeHunit ECD paBeH (-5 < T < + 5) Mkc;

PC — napameTp ¢pa30BOro koAvpoBaHua (B pagnaHax), KOTOpblA paBeH Hy/0 NPU MNOIOXUTENIbHOM
ha3oBOM Koge v K — npv oTpuLatenibHoM pa3oBOM KOAE;

a n 11— koadhpuumMeHTbI annpokcumalun ornbatoLeii hpoHTa pagmonmnynbca, 3aBucsLLme oT napa-
MeTpPOB MO/I0COBOI Lenu nepegartymka (BKI1H0Yas aHTEHHY), MKC ’

MepBbIit NONyneproa Toka aHTeHHbI 06bIYHO Kopode 5 Mkc. Mpu aTom korga ECD nonoxuTensHo, nepsbliii
nosynepuoj HaumHaeTcs BO BpeEMs T U 3aKkaHYMBaEeTCA BO BpeMs t = 5 MKC. T. e. nosynepuog umeet gautesb-

3
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HOCTb. paBHyt (5 - T) mkc. Korga ECD vmeeT oTpuuaTtenbHOe 3Ha4YeHue, nepsbllii NOyNnepuos HaunHaeTcs BO
BpeMs T 1 3akaHuMBaeTCcs BO Bpems t = 0 MKC. U AUMTENbHOCTbL Nosynepuoa coctaBnsieT |T| MKC. B cBsi3u ¢
3TUM NPUBEAEHHbIE HMXKE AONYCKM Ha NapamMeTpbl A1 HECKONbKUX HavaslbHbIX NOYBOIH UMMY/IbCa aHTEHHOro
TOKa UMEIOT MOBbILLIEHHOE 3HAaYeHNe NO CPpaBHEHMWIO C foNycKaMu 415 OCTasIbHbIX MONYyNepuoaoB poHTa.

MpumevaHna

1 CywHoCTb TpaHcopMaLmmn aHTeHHOro Toka B E-none B AanbHen (BOMHOBOW) 30He 3ak/ovaeTcs B casure (3a-
Aepxke) hasbl HecyLei YacToTbl curHana npubnmantesnibHo Ha 90"C 1. Kak cnefcTeue 3Toro, B U3MeHeHnn ECD (T) He
6onee yem Ha 2.5 MKC. MaTemaTtnyeckmn ata TpaHchopMaLms ONUCbIBAETCA NPOU3BOLHON OT aHTEHHOTO ToKa.

2 inn 06BLEKTVBHOTO KOHTPONA (POPMbI U3/ly4aeMblX VMMY/IbCOB B BOTHOBOW 30HE MCMO/Mb3YT MOGU/IbHbIE KOH-
TPOJIbHbIE MYHKTbI, 060PYAOBaHHbIE CNeLnabHON n3MepuTesibHOV annapaTypoii.

3.1.1.1 ®poHT pagnonmnynbCcoB, U3yvyaeMbix cTaHumsamu uenm PCAH-3/10

[ns ctanumii uenn PCAH-3/10 (EBponeiickas Lenb CTaHUUA cucteMbl «Yaiika» ¢ ANNHHLIMU aHTEHHbI-
My chngepamu) PpoHT LO/MKEH COOTBETCTBOBATb Taby/IMPOBAHHLIM 3HAYEHUSIM aMNAUTYA NepBbiX BOCbMU
nonyBonH BY-3anonHeHus pagvonmnyfnbca B OCHOBAHWW @HTEHHbl (Tabnuua 1) U KOHKPETHbIM 3HaYeHUsM
ANVTeNbHOCTER nepBbiX NATW NoAyBonH BY-3anonHeHus (tabnuvua 2).

Ta6nuuya 1— HopMupoBaHHblE aMNNTY /bl NEPBbIX BOCbMU NOMYBO/H paauonMmysbca

HopMmupoBaHHas amMnnTyaa HopmupoBaHHas amnnTya

Homep nosyBOsHbI Homep nosyBOsHbI

Mo/TyBO/IHbI NOJTyBO/HbI
1 0.05 5 0.56
2 0.12 6 0.73
3 0.24 7 0.86
4 0.40 8 0.96

MpumeyvaHune — OTKIOHEHNE peasibHbIX 3HAYEHUI aMNANTY A NONYBO/H OT 3HAYEHUIA, NPUBEAEHHbIX B Tabn-
ue 1. He fO/MKHO NpeBbIwaTh =5 %.

Ta6nuuya 2— AaMTenbHOCTU NonyBonH BY-3anonHeHus

Homep nepuopa BY [/ mTenbHOCTL Nepurofa, MKC Homep neproga B4 [ 1TensHOCTb Nepuofa MKC
1 — 4 10.0
2 9.85 5 10.03
3 9.95
MpunmeyaHune — OTKIOHEHNE peasibHbIX 3HAYEHWIT ANINTENBHOCTM NeproAa OT 3HAYEHUI, NpUBeEHHbIX B

Tabnmue 2. He AO/MKHO NpeBbIwaTh =5 %.

OnuTenbHoCTb PpPOHTa Ha yyacTke oT 0,1 go 0.9 makcumyma amnanTyAbl pagnonMnynbca AO/HKHA CO-
cTasnATb (29 * 1,5) MKc.

3.1.1.2 ®pPOHT pafnonMnyibCOB, U3lydyaeMblX Ha3eMHbIMU NepejanLw My ctaHumamm uenu PCAH-4

dopma kpuBoii ornbatowein pagnommnynbcos U(t). nsnyyaembix HasemMHbIMU CTaHUuusMU [lanbHeBo-
cTouHoW uenn PCAH-4. annpoKcUMMpyeTCs BblpaXXeHUEM:

(4h) =Ums "1(1 - cosM O, (3.3)
roe
- ANS cTaHuuin 601bWwoi MowHocTn PCAH-4:
a=10 104 vc;
M =6.3 «104 1/c;

-4NA cTaHuMin manoi mowHoctn PCAH-4:
a = 0,75 « 104 1/c;

0 =6.5-104 1/c;

Um— amnauTyga n3nyyaemoro curHana. B;
t— Bpewms, c.
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[OnuTenbHocTb (hpoHTa Ha yyactke ot 0,1 Ao 0,9 Makcumyma amnauTyabl pagMouMnysibca A0/KHa COo-
cTaBnAThb (29 + 1,5) MKC.

3.1.1.3 ®poHT paanomMnybCoB, U3ydYaeMblX HA3eMHbIMU Nepejarwmnmmy ctaHuuamm PCAH-10

dopma KprBOit ormbatoLLelt pagmonMnybCoB, U3/TyYaeMblX HA3EMHbIMY CTaHLMAMU MOBWUIBbHOI (TPaHC-
noptabenbHoii) cuctembl PCAH-10. annpokcumupyeTcs BbipaxeHnem (3.3):

I/(f) = UmB~bI (1 - cos OO0.

rae a = (0.7—0.8) 104 1/c;
A =(5,7—5,9) 104 1/c.

OnutenbHoCTb (hpoHTa Ha yyacTke oT 0.1 go 0.9 makcumyma amnanTyasl paguoMmMnynbca AoS/HKHA co-
cTaBnAThb (29 + 1,5) MKc.

3.1.1.4 ®poHT pagMonmMny/ibCOB, U3/Tly4aeMblX Ha3eMHbIMU NepejanLwumMmn cCTaHUMAMY 60NbLIOK MOLL-
Hoctn PCAH-5 BM

HopMmupoBaHHbIe 3HaYeHVs amMnanTy A NoslyBosIH BU-3anoNHeHns pagmormMnyibCoOB Ha3eMHbIX CTaHLUUiA
60nbLwoi mouwHoctn PCAH-5 BM (ceBepHoli 1 ceBepo-3anafHoi Lenel cTaHunii) 4O/MKHbI COOTBETCTBOBATL
3Ta/IOHHbIM 3HAYeHUsIM, NPeACTaB/EHHbIM B Tabnuue 3.

Tab6nuya 3 — HopmupoBaHHble aMnanTyabl 14 nonyBosH

HopmupoBaHHast amnntyaa HopmuvpoBaHHast aMnintyaa

Homep nonyBosHbl Homep nosysosHb!

nonyBOJIHbI MNO/1yBOJIHbI
1 0.030 8 0.616
2 0,053 9 0.720
3 0,100 10 0.900
4 0,183 n 0.983
5 0,266 12 0.983
6 0.383 13 0.983
7 0.496 14 1.000

MpumeyaHune — OTKIOHEHWE Pea/IbHbIX 3HAYEHUIA aMMMTY/ NOJYBO/H OT 3HAYEHWIA, NPYBEAEHHBIX B Tabm-
Le 3. He I0/HKHO npeBbIwaTth + 5 %.

OnuTenbHocTb hpoHTa Ha yyacTke oT 0.1 go 0.9 mMakcumyma amnanTyapl paguovmnysbca fOSKHA COo-
cTaBnAThb (29 + 1,5) MKC.

3.1.1.5 ®poHT paanonMnynbCOB, N31y4aeMbIX HA3EMHbIMU CTAHLUAMK cpeaHein MowHocTn PCAH-5 CM

dopma UMNyNbCOB, N3NyvyaeMblX HA3EMHbIMU CTaHUMAMU CpeAHel MOLWHOCTY B ceBepo-3anafHoii Lenu
PHC «Yaiika» [c npumeHeHneM ABYXKOHTYPHbIX paguonepegarolmx yctpoiicts (PMY)] BoibpaHa 13 ycrosus
ob6ecneyeHns paboTocnocobHOCTU cepuiiHbix npuemonHankatopos PHC «Yalika» n «JlopaH-C», NOCKOMbKY
no kpaliHeil mepe ofiHa M3 HUX OO/HKHA BONTM B COCTaB POCCUINCKO-HOPBEXCKOW 06beAMHEHHOW pagMoHaBu-
raumoHHon cuctemsbl (aanoe — OPHC).

dopma UMMyNbCOB, M3/TydaeMblX CTaHLMAMU CpefHei MOLLHOCTM ceBepo-3anafHoii uenn PHC «Yaii-
Ka». annpokcumupyeTcs hopmyoi

£(0 = o (f-tA)sinip(0, (3.4)

roe
u(t) =Atnpn 0S/5 10 mKc;
u(f) = C oxp (-at) sinp (/- 5) npu tr 10 mKc:
C n 1 — koadppuumeHTbl, onpeAensemble yepes napameTpbl annpokCUMauuy anp. cnegyrwmnMmn Bbl-
paxeHnAMu:
A =0,1 Cexp(-10a) sin 5P;
C=(1 ecAp2I2exp (5a + al/p arctg alp);
$(0 =0.194 k (t- tH) - arctg (qctg P(/- tj) paa:
a =7.854 « 10-3 MKC'L
P=3,6-10-2mkc-1,;
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TA=-0,15 MmKC;
TH=-2.05 MmKc:
q- 0,301,

t — Bpems, MKC.
T4, — paccoriacoBaHne Mexay ormbatoLlein n asoin Hecyuein (ECD), MKc.

MpunmeyaHne — MapamMeTpbl aNNPOKCUMALMN NOANEXAT YTOUHEHMNIO NOC/IE 3aBePLUEHNS IKCNEPUMEHTa/TbHbIX
pabot B coctaBe OPHC.

[OnuTenbHOCTb (hpoHTa pagnonmMnynbca coctasnseT 41.7 MKC.

3.1.1.6 dopma pagnonMnynbCcoB, U3slydaeMmblX HA3eMHbIMU CTaHLUMSAMU 06 beJMHEHHO poccuiicko-ame-
pviKaHcKol Lenu ctaHumin MOPHC «Yaiika//lopaH-C»

MapameTpbl QOPMbI  PagnoOMMMYNbCOB, W3yYaeMblX CcTaHumamu [MeTponasnoeck-Kamuatckuii u
AnekcaHgpoBcx CaxannHCKuiA 06beAVHEHHON poccuiicko-aMepukaHcKol uenu ctaHumin MOPHC «Yaika/
NopaH-C» [1].

BnmsocTb hopmbl pagmonmnynibcoB PHC «Yaiika» 1 «JlopaH-C» oLeHUBatOT No 3HAYEHUI0 cpeHeKBa-
ApaTNYHOro OTK/IOHEHUS YPOBHEN NepBbIX BOCbMW MOMYBOH HA (DPOHTE MMMY/ibCa OT 3TA/IOHHbIX 3HAYEHWIA,
paccornacoBsaHuto hasbl n ornbatouieli (ECD) pagmommnynbea.

Mpu cpaBHeHun copm pagnoumnynbcoB PHC «Yaiika» u «J/lopaH-C» B KauyecTBe 3TasIOHHOW hopMbl
ncnosb3yeTcs Npom3BoHas OT Toka (£) B OCHOBaHMM aHTEHHbI HA3EMHOW CTaHuun «JlopaH-C». onucbiBaemMas
hyHKUMEA:

£+{1 1O0/MN2M1/(/- T)- [(f- t)/fmexp(Ll- sin [0.2nI" e arctgrp (t- T)], (3.5)

roe (— BpeMs, MKC,
<p(0 = {(1/(f—T1) —1/65J tO/n} 1

KOHTpO/b NnapamMeTpoB paanorMnyIbCOB OCYLLECTBASETCH C MOMOLLbIO AaTurKa CUrHana, BKAKUYEHHOTO
nocnejoBaTesibHO B Lenb Nepegatolleli aHTeHHbl B6/IM3N ee OCHOBaHUS. B kayecTBe JaTymka curHana umc-
Nnosb3yeTcsl 3KpaHMpPOBaHHLI TpaHCoOpMaTop TOKa, HanpshkeHUe Ha BbIXO4e KOTOPOro MponopuuoHasbHO
NPOU3BOAHOI OT TOKA B OCHOBaHWUW @HTEHHbI.

MapameTpbl, nognexatiMe KOHTPOO 1 A0NYCTUMbIE OTK/IOHEHUS:

a) OTK/IOHEHMe OT 3TaSIOHHbIX 3HAYEHNI KaXKA0M M3 NePBbIX BOCbMUW MOJTYBOIH pagMonumMnyibca AO/HKHO
6bITb < 3 %;

6) cpefHekBaApaTNYHOE OTK/IOHEHME NEepPBbIX BOCbMYM MOMYyBOMH pagnommnynbca PHC «Yaiika» oT co-
0TBETCTBYHOLWMX NoAyBosH PHC «JlopaH-C» f0/MKHO 6bITb < 1.5 %;

B) paccornacoBaHue casbl 1 ornbarwoueli paguonmnynsca (ECD), n3nyyaemMoro HaseMHol cTtaHuumei
(ycpefHeHHOro no pesynbrataM U3MepeHus no Bcem 16 mMmnysbcaM HaBUTauMOHHOIO KoAa), AO/HKHO ObITb
MeHee 1. 5 MKC;

r) oTknoHeHne ECD OT yCTaHOBMNEHHOTO ANSi CUTHAN0B HA3EMHOW CTaHUUN HOMUHA/TbHOIO 3HA4YeHNs He
[OJMKHO npeBbiwaTh 1 MKC;

L) BpEMEHHOE MOJIOXEHME Hy/eil paanoMmMnynbca Ha BbIXOAe AaTyuka curHana, onMcbiBaeMoe npoms-
BOAHOI OT TOKa pagnovMnyibca B aHTEHHe nepejatoLyeil ctaHummn «J/lopaH-C» 1 Ux 4ONYCTUMble OTKNIOHEHNS
OO/MKHbI COOTBETCTBOBATL NpMBELEHHbIM B Tabnuue 4.

Tabnuuya 4— BpemeHHoe nonoxexve Hyneﬁ pagnoumnynbCa Ha BbIXo4e faTvuka curHana

BpemeHHoe MosiokeHne CMeHbI NMoApHOCTM BY-3anonHeHuns [onycTMoe OTK/OHEeHNe BpEMEHHOTO
paavonMnyibca OTHOCUTE/IbHO KOHLiA TPETLErO Neproja, bIKe MOMIOXEHNA HC

-24.00 2000

-19.53 1500

-14,80 000

-09,90 500

-04.96 250

-04.97 100

MpumeyaHnsa

1 AHanornyHble Tpe6oBaHNs NPeabABASAIOT K Ha3eMHbIM cTaHumaM NPPHC «Yaiika» npu nx BKIIOYEHUU B COCTaB
06beAMHEHHbIX cucTeM «Yaiixa»/«/lopaH-C» B JaibHEBOCTOUHOM pervoHe Asun (FERNS) u ceBepoeBponeiickoM peru-
oHe (NELS u gp.).

6
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2 Heo6x04MMbIM YC/IOBMEM SIB/ISIETCS COrnacoBaHve (MHBepCUs) HavaslbHOM hasbl BYU-3anonHeHus pagmonmnynb-
coB PHC «Yaiika» ¢ ¢hasoli pagmoumnynbcoB PHC «J/lopaH-C» npu nepexoge B pexum nsnyyveHns OPHC.

Bpemsa focTuxeHus Makcumyma pagvoumnynbca npu 3TUX napameTpax annpokcumauum npuénusm-
TesIbHO paBHO 43,7 MKC.

3.1.1.7 PaccornacosaHune mexgy ormbatouleii n casoii (ECD)

ECD peansHoro nmnynsca PHC «Yaiika» onpefensitoT cnefyowmum o6pasom.

PaccuntbiBatoT paccorniacosaHve Mexay )poHTaMu peasibHOro n ctaHAapTHOro (3afaHHoro npuBefeH-
HbIMY BbILE aHAINTUYECKUMUN UK TabyIMPOBaHHLIMU 3HAYEHUAMUW) UMMNY/IbCOB B BuAe dyHKumoHana A(T):

8 I8 2.,
A(*)=<|1/g X*£(»)_ Xe*(')s,, /)(135 | 100% . (3.6)

rae Sn— HOpMUpPOBaHHbLIE aMNNTYAbl NEPBbLIX BOCbMW MOMYBOSIH U3MEPSAEMOro UMMy bCa;
EQ(T) — HOpMUpOBaHHbIe aMNANTY bl NePBbIX BOCbMMW MOMYBOH CTaHAAPTHOIO paguouMnynbea, Bblync-
neHHble npu ECD. paBHOM T.

PaccornacosaHne ECD mexay ornbatoilein n ason umnynbca paBHO 3HAYEHUIO T, NPU KOTOPOM (DYHK-
uvoHan [(r) npuHMmMaeT MUHUMa/IbHOE 3HaYeHue.

3.1.1.8 [onyck No MakcMmasibHOW aMnanTyae nonyBosH

Mpu no6bIX 3HavYeHnsx ECD B gnanasoHe oT MuHyc 1,5 go nnac 1,5 MKCc makcMmanbHas amnantyga
nepBbIX BOCbMUW MOJTYBO/IH NEPBOro UMMy/bCa KaxkAaow rpynnbl MMMYbCOB AO/KEHA YA0BNETBOPSATL KPUTEPUIO

= [ASn- En(1)] 100 % S 0.01. (3.7)

rae A — MHOXUTESb, onpe,qenﬂeMbm BblpaxeHnem

A-£e, WS, "£s* (3.8)
n-1 n-1
rae En(T) 1 Sn— HOpMMPOBaHHbIE YPOBHU BOCbMW MakCHMaslbHbIX 3HAYEHWU amnanTy [ NonyBOH A1S CTaH-
papTHoli (npu ECD =T) n peanbHoi (M3MepeHHO) hopM aHTEHHOTO ToKa (HanpshKeHus).
3.1.1.9 AmMNAuTyAbl OTAENbHbIX NONYBONH (MHAUBUAYAlbHbBIE [OMYCKN)
AMNANMTYAa KaXAol oTAeNbHOW NonyBO/HbI MEPBOr0 MMMNYbCa aHTEHHOTO TOKa (HanpshKeHUs) Kaxaon
Tpynnbl UMMY/IbCOB A0/HKHA YA,0B/IETBOPATL KPUTEPHIO;

|E,- Sn| £0,03; 1SnS8. (3.9)

3.1.2 YuvacTok cnaga umnysbca

YuacTok cnaga uMnynbca — 3TO y4acTok, ClefyloLWmnii 3a MakcMasibHbIM 3HaYeHnemM nmnysnbea, T. €.
3a npefenamu uHtepsana t = 43.7 MKc. VIM ynpaBnsioT Takum 06pas3om, YTo6bl yA0BNETBOPUTL TPE6OBAHMIO
no LWMPVHE crekTpa usny4yaemoro curHana.

[na pa3nuyHbIX NAOWaA0K pasMeLleHna nepegartumka w/vnu pasiMyHoro suga obopyfoBaHusa nepe-
JaTtunka y4yacTok cnafja paguovmnynbca MOXeT CYLWeCTBEHHO pasnnyarbCs No BHEWHEMY BUAY U XapakTe-
pucTukam. HesaBUCMMO OT 3TUX pasnuuuii ANA KaX[oro umnynabca u ana scex t > 500 mkc. BenunumHa u(f)
[O/MKHA YA0BNETBOPATL C/eAYOWMNM KPUTEPUSAM.

Kateropua 1: u[t) S0.0014 S. (3.10)
Kateropus 2: o(f) s 0,033 S. (3.11)

Ha pucyHke 1 npusegeHa hopma pagvmovMnynibCoB, U3flydyaemblX CYLLECTBYIOLWMMU nepegartynkamu
(6e3 noAaBneHnsa ocTaTouHbIX konebaHuii). OTM nepefaTymkv cnedyeT OTHECTU KO BTOpON kaTeropuu. Ha
pucyHKke 2 npusefeHa hopma pagmoumnynbCoB, KoTopble OyayT M3nyyaTb nepefaTynmku HOBOrO MOKONEHUsS
nocse 3aBepLUeHNs NPOBOAVMOMN B HacTosiLLee BpeMs nporpammbl mogepHusauum MPPHC «Yaika». B aTux
nepegarynkax npoBOAUTCA MOAaB/ieHME OCTaTOUHbIX KoflebaHuii, Nnogo6HOe OcyLecTB/IEHHOMY B nepegat-
yMkax cuctembl «JlopaH-C». VIX MOXHO OTHECTU K nepefaTtyvkaMm kateropuu 1. [N Kaxgoro ummnysibca Ha
WHTepBane BPeMeHW nocse Havyana umnynbca r 950 MKC amnauTyfaa fO/mKHA ObiTh HUXE MakCMMasibHO
amnauTyabl No kpaviHeli mepe Ha 56 ab.
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[ns nepenaTyuvkoB, U3/yYaOLLUX UMMYSbCbI C MOBTOPHLIMU KONe6aHNSIMU, YPOBEHb MOBTOPHLIX KOse-
6aHnii K paguoumMnynbca onpesensitoT No OTHOLLEHUIO

K= /Smex£0.013. (3.12)

roe S, — amnauTyaa Haubonblueil U3 NonyBoH NOBTOPHbIX kKonebaHuil paguonMnynbca Ha yaaneHum 6onee
500 MKC OT Ha4yasila OCHOBHOTO MMMY/bCa;
Smex — amnanTyaa Hau6onblueid NoyBoHbLI paguouMnynbea.

n**0 B 100 1SO 200 2SD 300 A0 400

PucyHok 1 — TunuuHas chopma paayonMy ibca B aHTEHHE TUPATPOHHOTO nepepatunka MOPHC «Yaiika»

W W W

PycyHOK 2 — TunudHasi chopmMa paavonMy ibCa C SKCMOHEHLMAIbHO-CTENEHHOI ornbaroLLeii.

Ona NOPHC «JlopaH-C»: tu max = 65 mkc. tos Umax = 24 mKc-
Ona NPPHC «Yaiika»: /A Tax = (42 - 44) mkc. f05uTak = (16-17) mkc.
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3.1.3 [lonycku Ha BpeMeHa NepexofoB Yepes HY/b BbICOKOYACTOTHbIX KoNebaHuii BHyTpY nMnynbca

Ha pucyHke 3 npefcTaBfieH CTaHAAPTHbIN (MPUHATBIA 3a «3TasoHHbIl» ansg OPHC) nMmnynsc (c nono-
XuTenbHbIM ha3oBbiM kogom 1 ECD = 0) ¢ 0603Ha4eHnsAMM MOYBOJSIH U NepexofoB Yepes HyMb. Bpemena
nepexofoB Yepe3 Hyflb U3MepPeHbl OTHOCUTENbHO TOYKM CTaHAAPTHOrO nepexofa yYepes Hynb (MONoXUTENb-
HbIA Nepexof Yepe3 Hynb Ha 30-1 MUKPOCEKYHAe A1 UMMYNbca C NONOXUTENbHbIM (Da3oBbiM Kogom). Mpu
ECD B gnana3oHe oT MUHYC 2. 5 MKC [0 M/IOC 2. 5 MKC, BpEMEHa NepexofoB yepes Hy/b U JOMYCKU Ha HUX
ANs NepBoro MMmnynbca npegcrasnieHbl B Tabnuue 5.

PurcyHok 3 — MOMEHTbI BpeMeHU nepexoaoB KonebaHuii BY yepes Hyb 1 0603Ha4YeHWs NONyBOSH

MpumeuvaHune — HapucyHke npefcTaBneH MMNybC C NOMOXWUTENbHON hasoi.

Ta6nuuya 5— BpemeHa nNepexofos yepes Hynb BU-kone6aHuii (OTHOCUTENIbHO TOUKU CTaH4ApTHOro

1 AOMyCcKM

Mepexog yepes Myrnb OTHOCK-
TE/IbHO Kauasia UMMysibea, MKC

5
10
15
20
25
30
35
40
45
50
55
60

Bpems MKc

-25
-20
-15
-10
-5

5
10
15
20
25
30

[lonyck, Kc. 471 nepegarymka Kateropum

1
+ 1000
+ 100
+75
+50
+50

CTtaHgapTHbIi (ONOpPHbIA) Nnepexof Yepes Hy/b

+50
+50
+50
+50
+50
+50
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3.2 ['pynnbl UMNYNbCOB

3.2.1 CTpyKTypa rpynnbl UMNynbCOB

Ipynnbl umnynscos Beaywmx (BL) n Begombix (BM) cTaHumii cogepxart no BOCEMb HaBUTALMOHHBIX
pagvonMnynbCoB, NPUYEM KaXAblii nocnesyowmnii UMNyibC OTCTOUT OT NpeablayLero umMnynbeca B rpynne Ha
1000 mKc * (25— 100) HC B 3aBMCMMOCTHM OT KaTeropuu nepegatyuumka (cMm. Taénuuy 10).

Ipynnbl mnynbcoe BLLL 1 BM cogepxat AeBATbIA MMNybC, NCNONb3yeMblii B Nepegarymkax nepsoro
NoKONeHVs ANs nepefaym CBA3HON MHopMaLuum, OTCTOAWMIA OT NpeablayLLero BOCbMOro MMMy ibca nayku Ha
1200 MKc.

Lecatbiii umnynbe B rpynne BLL, oTcToAWwmiA OT npeabigyuiero nMnynbca Ha 2000 MKC, UCMONb3YT ANs
NHAMKaLMn moMeHTa Bpemenmn (TOC). Koraa CekyHAHble MeTKM BHYTPEHHel LiKasibl BpeMeHn nepeparoLlei
CTaHLMMN W LWKabl BPEMEHWN CUCTEMbI BHELUHEW CUHXpPOoHU3auun no curHanam CEB BT unu MOHACC/GPS
coBrnajator.

MpumevaHnsa

1 Umnynsc nHavkauum cosnafgeHns metok (TOC) LwiKas BPpeMeHU MOXeT OTCTOSATb OT BOCbMOIO HaBWUraLMOHHO-
ro umnynbca Ha 1200, 2400 nnm 3600 MKC B Cnyvyae HeO6X0AMMOCTU MHAMKALMM MOMEHTOB COBMafeHUs MeToK «1 C»,
«1 MUH», «5 MWH» 1 B 3aBUCUMOCTY OT KOHKPETHOM Lienu CTaHLMiA.

2 PeanbHoe nonoxeHue 9-ro n 10-ro umnynbcos rpynmnbl BLL MOXeT oTnnyatbes OT NpUBeAeHHbIX AaHHbIX A0 3a-
BepLleHna npolecca HenpepbIBHO I'IpOBO,EI,I/IMOVI MoAepHu3auum KoMnaekcoB annapaTtypbl ynpaBeHna U CUHXPOoHU3aun
nepejaroLLyX CTaHLMA, HAXOAALLMXCS B 3KCTyaTalum.

3.2.2 MNepunog NOBTOPEHUA TPYNNbl UMNYNbLCOB

Kaxpasa ctaHuus PHC «Yalika» paboTaeT ¢ KOHKPETHbIM NeprMoAoM NoBTOpeHus rpynn (ganee — MMr),
06WUM A5 CTaHUMiA O4HOM Lenu.

Kak n B cucteme «Jlopam-C». paspelieHHbiMu MM ABAAETCA COMHOXECTBO nepuoaos 4vepes 10 mkc
B MHTepBane oT 40000 go 99990 mkc. NaeHTudmkatopom MMT Asnsietca kog MMM, onpefensieMblii B BUAE
3HaueHus MMl B MukpocekyHaax, geneHHoro Ha 10 (Hanpumep, ymicno 7980 onpegensieT MM 79800 mkc).

3.2.3 CMHXpoOHM3aLUmMsa rpynnbl MMNY/1bCOB BOAYLLOW CTaHLUN

BocbMoli MNyibC NEpBOW rpynnbl UMMYNbCOB B NOC/EA0BATE/IbHOCTU U3/TyYaeMblX C NONOXUTENbHbIM
¢ha3oBbIM KOAOM MMMNYNbCOB BLL, CMHXPOHM3MPYETCS C CeKyHAHOW MeTKol, nepefasaemoii Cuctemoi egu-
HOro BPEMEHW BbICOKOI TouHOCTU (ganee — CEB BT) Poccuu, unm ¢ cekyHAHON METKOI, nepegasBaemoli B
curHanax M’HCC MNMOHACC/GPS [c yueToMm nonpasku Ans KoopaMHMpoBaHHOro BceMupHoro spemenun (UTC),
ny6vMKyemoli B cneymasnbHbIX Go/1NeTeHsx].

Mockonbky MMl uenei pasnuyaroTcs, HEOH6XOAMMO COOTHECTU CUHXPOHM3auuio Bcex BLL ¢ obuweid ano-
XOW. 31O 3noxoi asnsetcsa 0 yacos. 0 MuHyT, 0 cekyHa. 1 sHBaps 1958 roga.

CpepgHekBagpatnyHas norpewwHoctb (CKIM) cuHxpoHusaummn He AoskHa npesbluaTh.

- no curHanam N'HCC — 40 Hc,

- no curHanam CEB BT — 80 Hc.

3.2.4 CUHXpOHU3ALUA Tpynn MMNybCOB BEAOMbIX CTaHUMWIA MO CUTHANaM Befywux cTaHuyuii

[pynnbl UMNYNbCOB BEAOMbIX CTaHuuii (BM) nanyyatot ¢ Tem xe M, 4to v rpynnsl uMnynscos BL,. OHu
[O/MKHBI 6bITb CUHXPOHM3MPOBaHbI N0 BPEMEHW C HaBUraLMOHHbIMK curHanamm BLL.

CKI npuBasku nmnynscos BM no pagnoHasurauvoHHOMY KaHasy He gosmkHa npesbiwars 100 He.

3aAepXKy M3Ny4YeHUs BeAOMbIX CTaHUMA oTHocuTenbHO BLLL BbiGupaloT Tak. 4To6bl 06ecneynTs ya0B-
NneTBOpEeHVe CneayLWwmnm KpUTepusM BHYTPY Kaxaow Lenu nosctogdy, rae MoryT O6biTb NPUHATbLI CUrHaNbI:

- MVHMMa/ibHas pasHulia BO BPEMEHW MeXAy curHanamu, udnydaemoiMu nwo6oii BM un BL. pasHa
10900 mkc;

- MVHUMasibHast Pa3HOCTb /II06ObLIX ABYX pasHocTell BpeMeHu pasHa 9900 MKC;

- MakcumasibHast pasHocTb BpeMeHu pasHa MM MuHYC MUHUManbHasa pasHocTb 9900 MKC;

- MUHUMaJ/IbHOE PacCTOSAHME MEXAY COOTBETCTBYIOLMMY TOYKaMU MOCMEAHEro UMMynbca rpynmnbl to-
60l CTaHUMN 1 NepBbIM MMNYNLCOM CReaytolei rpynnbl B Tol xe uenn paBHo 2900 MKC, 3a UCK/IOYEHUEM
MWHUMasIbHOTO PaccTOAHUS MeXAy AeBATbIM nmnynbcoM BL 1 cnegyowum nmnynscom BM Toli xe camoli
uenun. 3Ha4yeHne 3Toro MUHUMasIbHOTO paccToAHMA coctasnseT 1900 MKC, YTO ABMAETCA CNeACTBUEM MpuUme-
HeHMs Tpex npeablayLwmx KpuTepues.

Mpumeyvanune — CKInpuBaskn BM no pagroHaBurauMoHHOMY KaHasly noj/iexar yTOYHEHWNIO C y4eTOM YCI1o-
BUIA Npuema curHanos 4719 KOHKPETHOro pasmeLleHns BM.
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3.2.5 C/HXPOHM3ALMA MOMEHTA BPEMEHUN U3NTyYEHUS BeAyLUX N BEAOMbIX CTAHUMUIA No
curHanam MMHCC

B coctaB mogepHu3upoBaHHbiX Bl n BM BkawyakT npuemHyto annapatypy THCC TOHACC/GPS,
NMO3BO/IAIOLLYI0 OCYLLECTBAATb BHELLHIOWN CUHXPOHM3aLMI0 MOMEHTOB BpeMeHn n3nyyenuns (TOT) kak BLL,. Tak
1 kaxgoi BM uenwn no curHanam r’HCC.

CKIM cMHXpoHM3aLMm MOMeHTa BpeMeHWu u3nyyvyeHuss BM oTHocuTenbHo BLU no curHanam, npuHumae-
MbIM OHOBpeMeHHO Ha BM n BLL, ot ogHoro v Toro xe cnytHuka MTHCC. He fosmxHa npesbiwartb 30 Hc.

3.2.6 ®a3oBoe KoAMpOBaHUe TPynmnbl UMNY1LCOB

Kaxpgas craHuma PHC «Yaiika» (aHanornyHo PHC «JlopaH-C») nepeaaeT rpynnbl 0a30KoAMpoBaHHbIX
UMMYNbCOB B COOTBETCTBUM C Tabnuuein 6. Ans naeHTUdMkaumm nepsas rpynna vMMNynbCoOB M3nyvyaemol
nocnefoBaTeNlbHOCTU Ha3BaHa rpynnoi A, a BTopas rpynna, 3afepXxaHHas Ha OAvH Nepuoj NoBTOPeHus, —
rpynnoii B.

N3nyuaemylo nocnefoBaTeNlbHOCTb, BKIOYAIOLWYO B cebs rpynnbl A n B. HasbiBaloT nepuogom caso-
BOrO Koja.

Tab6nuua 6— Kogbl hasbl pagmonmnynbcos PHC «Yaiika» un «JlopaH-C»

Mpynna BepnyLan ctaHumsa BeoMas CTaHUs
A +H-—t_+_e+ ++ ++ + -t
B B a2 R

* [ONOMHUTE/bHBIV UMNY/ILC ANS NEPeAaUn CyXe6HO CBA3HONM MHGOPMALMN ABOUYHBIM (DA30BbIM KOLOM.

MpumeuvaHunsn

1 lecaTblii uMnynbe rpynnbl BLL Mcnonb3yoT A4na MHAMKaLMY MOMEHTA COBNafeHUst CEKYHAHbIX (MUHYTHBIX, NATU-
MUHYTHbIX) METOK LuKan BpemeHu BLL, n CEB BT.

2 B MoJepHu3MpyeMbix nepearoLmx CTaHUMAX TeNeKkOMMYHUKaLVOHHYI0 MHhopmaLuuio nepegatoT nocpeacTBoM
MOAYNAUMM LLECTN MOCNeHUX UMMY/IbCOB rPynnbl N0 METOAY, Ucnonb3yemomy B cucteme EUROFIX.

3.2.7 PaBHOMEpPHOCTb MMMY/IbCOB B rpynne

PaBHOMepHOCTb MMMYNLCOB B rpynne 3aBUCUT He TOJSIbKO OT MCNO/b3yeMoro 060pyAoBaHus, HO U oT
TOro, paboTaeT CTaHLMsA Ha OA4HOI YacToTe CriefoBaHNsa UM Ha ABYX YacToTax.

3.2.8 lonyck N0 paBHOMEPHOCTU aMMNTYA OT UMMYyJ/bca K UMNYNbCY

Mpun cpaBHEHMM C UCNONb30BaHWEM C/lefyoLWero ypaBHeHMa amnantyga HauMeHbllero umMmnynbca B
rpynne He A0/HKHA OTIMYATLCSA OT aMNIUTYAbl HAUbONbLLEro UMnybca Tol e rpynnbl 60/bLle, Yem 3a4aHo
B Tabnuue 7.

'p* Max-1pKk Min

D - 100%. (3.13)

Ipk Max
roe O — cnag (Droop), %;
- Pk Max — 3HauveHwue /(f) B Makcnmyme HavbonbLLEro NMMynbca B rpynne.
- Ipk Min — 3HauyeHue /(/) B MakcMyme HavMeHbLUero uMmmnysabca B rpynne.

Ta6nwuya 7—/[onyck no amnauTyge oT uMnynbca kK umnynbcy cnaga D B npoueHTax
Kateropus nepegatuvika OpHa YacToTa NoBTOPeHMs rpynn [lBe yacToTbl NOBTOPEHVS rpynn
| 5 10
Il 10 20

3.2.9 Jonyck norpewHocTt ECD oT umnynbca K UMNynbCy

[onyck norpewHoctt ECD oT uMnynbca K UMnysibCy pacCHnTbIBaIOT MO PasHOCTU (PPOHTOB OT UMMy/bca
K MMNYNbCY N Pa3HOCTU NepeceyeHunii Yepes Hy/b OT MMNybca K uMmnynbcy. 3HadyeHne ECD n6oro egnHuy-
HOro MMMNynibca aHTEHHOro ToKa (HanpsXeHus) He JO0/MKHO OT/iMYaTbCs OT cpefHero 3HavyeHus ECD no scem
uMnynbcam, cogepxawinumca B o6enx rpynnax A n B, Ha BenmumnHy 60nblLuyto, Yem npuBefeHHas B Tabnuvue 8.
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Tab6nuua 8— flonyckn norpeltHocTn ECD oT uMnyfbca K MMnysbcy B mukpocekyHaax
Kareropuva nepeaaryvka OpHa yacToTa nooTopems /[Be 4acToTbI NOBTOPEHUA
1 0.5 0.7
I 1.0 15

3.2.10 Jonyck NOrpewHoCcT! CUHXPOHM3aLMN OT MMMYIbCca K UMNYbCY

VIMNynbCbl CO BTOPOro MO BOCbMOI CUHXPOHW3MPOBAaHbLI MO BPEMEHW C NEPBLIM UMMYNLCOM Kaxaoii
rpynnbl. BpeMeHHble COOTHOLLEHNS 1 AOMYCKM CTaHAapTHbIX MEepeceyeHnii Hyeil B uMnybcax, HaunHasi co
BTOPOro N0 BOCbMOA, MO OTHOLLUEHMIO K CTAHAAPTHOMY nepexoay Yepes Hy/lb NePBOro MMMynbca npeacrasne-
Hbl B Tabnuue 9.

Ta6nuuya 9— [lonycku NOrpeLUHOCTel CUHXPOHM3aLUMM OT MMMy bCa K UMNY/bCy B HaHocekyHzax
Kareropusi nepegaryvka OpHa YacToTa NoBTOpeHVs [loe 4acToTbI NOBTOPEHS
| (W-1) 1000 mkc +25 Hc (/V -1)1000 mMkc £ 50 HC + C
1 (W-1) 1000 mkc +50 HC (A/- 1) 1000 mKc + 100 HC + C

MpumeyvaHne — N— Homep (CO 2-ro no 8-i) MMNYNLCOB, KOTOPbIE CeAYIOT 3a NEPBbIM UMMY/IbCOM KabKOM
rpynnbl. 3HadeHne koadhcpuymeHta C paBHO HYKO 415 UMNYIBCOB C NOMOXMTENbHON has3oli koaa; | C| S 150 He gns
MMNYNbCOB C OTpuLAaTeNbHON tha3oi koga. CTaHAapTHbI nepexof Yepes Hy/b NepBoro UMNynbca ABASAETCA ONOPHbIM
BpPeMeHeM /151 BCEX VMMY/IbCOB BHYTPW KaXKAOW rpynmbl.

3.3 MepuaHue

Mepuaxue npegcTaBnseT cob60i KOMOMHALMIO BKIIOYEHUS-BbIK/TIOYEHWS (BKIIOYEHUe Npuban3nTensHo
Ha 0,25 MKC. BblK/lO4EHME Ha 3.75 MKC) NepBbIX ABYX MMMYNbCOB BEAOMOWN CTaHLMW, yKkasbiBatoLlLyto, YTo 6a-
30Bas /IMHWUA He MOXET 6biTb MCMO/Ib30BaHa MO CAeAyoLWUM NPUYMHAM:

- pa3HocTb BpemeHu (TD) 3a npegenamu Jonycka,

- pacxoxgeHue asbl 1 ornbatouein (ECD) 3a npefenamu fonycka;

- HeHaanexawuii pasoBsblii kog vnn MM (GRI);

- UMMYNIbCHas MOLLHOCTb M3NydeHus Begylieid Wnm BeAoMoil ctaHuum meHee 50 % ycTaHOBEHHOrO
3HaYeHus.

MepuaHue npogo/mKaeTca [0 Tex Nop. noka He 6yAyT yCTpaHeHbl YCN0BKA BbiIxoAa 3a npefesibl gonycka.

3.4 bnaHkupoBaHue

[na obecneyeHns HenpepbIBHOrO 06CNyXMBaHUA NoTpebutenein npu nepexose u3 30HbI AeliCTBMA 04-
HOW Lenu B 30HY pYroi Lenn HeKoTopble CTaHLMN JOKHbI (PYHKLMOHNPOBATL B BYX LiENAX B COBMELLLEHHOM
pexvme, uU3nyyas NooYepesHO CUrHasbl Ha ABYX YacToTax NoBTOpPeHWs rpynn. OT Takux CTaHUMi nepuognye-
CKv TpebyeTcsi OIHOBPEMEHHO U3/TyHaTh NepekpbiBatoLnecss BO BpEMEHU rpynrbl UMMYbCOB, OTHOCALLMXCA K
pasnNYHbLIM YacToTam NMOBTOPEHUS, YTO NMPaKTUYECKN HEBBINOIHUMO. B MHTEpBasibl BPEMEHW, KOrga uMnysibCbl
OZIHOVi rPyNMbl NEPEKPbIBAKT MOMHOCTbIO UM YACTUYHO MHTepBan 61aHKMPOBaHWS APYTON rpynnbl, UMMYbCbI
3TOW rpynnbl 6naHkupytoTcs (T. e. noAasBnsanTcs). ViHTepan 6naHkupoBaHnsa npocTupaetca oT 900 MKe nepef,
nepBbIM UMMY/IbCOM A0 1600 MKC nocsie nocfefHero uMnysbca rpynrebl.

BnaHkupoBaHne MOXeT 6bITb MPUOPUTETHLIM WU OCYLLLECTBASAEMbIM Ha anbTePHATUBHON OCHOBE.

B cnyyae npropuTeTHOro 61aHKMpoBaHns Npy Kaxgom NepekpbITUn rpynn NoAaBAstoTcs UMNYIbCbl OAHON
N TOI e 4acToTbl NMOBTOpPEHUs. VIMNynbCbl MPUOPUTETHON YaCTOTbl NOBTOPEHWS HE GMAaHKMPYHOTCA HUKOrAA.
MpuopuTeT oTAAIOT LEenu ¢ HanbosbLLIUM NEPUOLOM MOBTOPEHUS.

Mpy anbTepHaTMBHOM 6M1aHKMPOBaHUW NPUOPUTETHASA POJib NepepacnpeAenseTca Mexay AByMA Lens-
MW. B TeyeHune yeTbipex NeproAoB NpUopMTEeT OTAAIOT OA4HON LoNKW, 3aTem B TeUeHNe Nocneayowmnx YeTbipex
nepvofoB NOBTOPEHMS TPynn NpuopuTeT NpefocTaBnsAlT Apyroi uenu. Bua 6naHkMpoBaHUs ykasbiBaloT B
a/lbMaHaxe uenei cTaHumii.

3.5 locTynHOCTbL cuUrHana

JocTynHOCTb curHana kaxgoi nepegatouieii ctaHuum fomkHa 6biTb 99,98 %. [loCTYNHOCTb KaxAoMn
Tpuagbl CTaHuUWiA, paccyMTaHHas NPUOAMKEHHO Ha eXeMeCsA4YHON OCHOBe, BK/4Yas paspelleHHble BbIXOApl
n3 acpupa, AomkHa 6bITb 99,7 %.

12



FOCT P 53168—2008

Ba30ByI0 TMHMNIO CHUTAIOT HENPUIOLHON ANA UCMNOb30BAHWSA NPY OAHOW M3 CNefyloLnX CUTyaLuit:
- TD 3a npegenamu fonycka;

- ECD 3a npegenamu fonycka,

- yCTaHOB/MEH HECOOTBETCTBYOLLMI (ha3oBbIi Kog nnav nepuog nostopexus rpynn (GRI):

- OTK/Il0YEHa Befyllaa unv BegomMas cTaHums,

- MOLLHOCTb M3/ly4eHns cTaHuun meHee 50 % HOMUHaNbHOW MOLLHOCTU U3MTyYeHUS.
MpumeyaHunsa

1MepexnioueHne Ha pe3epBHoe 060pyA0BaHe 3a BpeMsi MeHee 60 C paccMaTpuBatoT Kak HenpepbIBHOE U3fyYeHue.
2 [lo 3aBepLUeHVs nporpamMmbl MogdepHusauum NPPHC «Yavika» (2011 r.) paspelueH ypoBeHb AOCTYNHOCTU 99.5 %.

3.6 CnekTp

B PHC «Yaiika» gnsa cTauuoHapHbIX CTaHUUA cpedHei 1 60/bLIOA MOLWHOCTER U3NTyYeHNs CNeKTp U3-
nyyeHus onpegenaercsa cnefyowmMmn napameTpamu;

- Heo6xoaMMasn WUpKUHa Nosockl YactoT BH = 36 k'L, Ha ypoBHE MUHYC 17 AB OT MakCcuMasibHOro YPOBHS
CreKTpasibHbIX COCTaBNALNX, YCIOBHO npuHAToro 3a 0 Ab;

- KOHTPO/IbHAA WKPUHA NONOoCkl YacToT Bk = 50.4 kI Ha ypoBHe MuHYC 30 4B OT MakcrmanbHOro ypos-
HSl CNeKTpasibHbIX COCTABAALWMNX, YCIOBHO NpuHATOro 3a 0 Ab;

- HaK/I0H OrpaHNynTesIbHON NIMHUK CneKTpa HuXe ypoBHSA MUHYC 30 Ab. paBHbIli MUHYC 12 B Ha OokTaBy.

B nonoce Bu ypoBeHb CneKkTpasibHbIX COCTaBAOLNX HE HOPMUPYIOT.

Ans mo6unbHbix MPPHC «Yalika» npegenbHas orpaHuyuTesibHas NMHUSA CNekTpa onpegensercs cne-
AyoLWUMN napameTpamm:

- HeobxoamMas WupuHa nNoaockl YactoT bH =43.2 k'Y, Ha ypoBHe MUHYC 17 4B OT MakcMMasibHOro ypos-
HS1 CNEeKTpasibHbIX COCTaBAALNX, YC/TOBHO NpuHATOro 3a 0 Ab;

- KOHTPO/IbHAsA WNPUHA NOooCkl YacToT B* = 60.48 kI'y, Ha ypoBHe MuHYC 30 4B OT MakCcMMasibHOro ypoB-
HSI CNeKTpasibHbIX COCTABAALWMNX, YCIOBHO NpuHATOro 3a 0 Ab;

- HaK/I0H OrpaHNyNTesIbHON NIMHUK CneKTpa Huke ypoBHSA MUHycC 30 Ab. paBHbIli MUHYC 12 B Ha OokTasy.

B nonoce 8 HypoBeHb cnekTpasibHbIX COCTaB/AOLWNX HE HOPMUPYIOT.

PaccTpoiiky no yacToTe npeAenbHON OrpaHNYUTENIbHON IMHUM OTCUUTBLIBAIOT OT CpeAHel 4acToTbl U3-
MepPEeHHOro cnekTpa curHana Ha yposHe muHyc 17 ab.

Monoca yacToT, B KOTOPOI cogaepxutcst 99 % MOLLHOCTY U3/TyYEHUS HA3EMHOW CTaHUMK, AO/IKHA ObITb
S23 kry,.

MpnmeyaHune — M3mepeHne napameTpoB CUrHaUI0B, MU3/lydaeMblX nepegarolimmm cradumamm NOPHC.
OCYLLECTB/IAOT CreuyanbHbIM NPU6opoM — nsmepuTesieM napameTpos opmbl cutanos (UMNPC). Bxogawmm B cocTas
KoMMsiekca annapartypbl ynpasnieHus n cuHxpoHmnsaumm (KAYC) HazeMHbIx cTaHumii UOPHC «Yaiika*.
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Buénunorpadusa

[1] MpoTokon BCTpeuYn TEXHUYECKUX Ppaboumx rpynn komuTeTa «VHTepHaBurauus» u bBeperoBoit oxpaHbl CLUA
oT 11—14 vioHa 1991 r.
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