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1 — BBeaeHue

1.2

1.3

1.4

1.5

BBenoeHue

Ha3HauyeHue

B 3TOM OOKyMeHTe onucaHbl (byHKUUOHalbHbIe W HeghyHKUUOHasbHble TpeboBaHus K Beb-cTpaHuue
coctosiHus Ans MO ynpaBneHusi Ha3eMHbIMU CTaHUMAMM CBSI3U C KocMUYeckumMu annapatamm (KA).

CornaweHusi 0 TepMMHaXx

HokymeHT cnepyet pekomeHdauuam ctaHgapta |IEEE 830 «/EEE Recommended Practice for Software
Requirements Specications».

Mpu onucaHum pyHKUMOHaNbHBIX TPEOGOBaHMI NCMONB3YHOTCSA KOYEBbIE CIOBA, SKBMBANEHTHbIE YKa3aH-
HbiM B RFC 2119. TpeboBaHUs 3TOro OKyMeHTa 00s3aTernbHbl K UCMOMHEHUIO, €CINN IBHO HE YKa3aHO MHOe.

B pasnene «[moccapuit» onpegeneHsl TEPMUHbI, MPUMEHSIEMbIE B 3TOM JOKYMEHTE.

I'Ipep.nonaraemaﬂ ayautTopusa n pekomeHgauum K npo4YTeHUro

[OKyMEHT pekoMeHAYeTCs K MPOYTEHUIO PYKOBOAUTENSAM NPOEKTHLIX FPynn, paspaboTymkam, An3anHepam
MHTepdEeNCOB, TECTUPOBLLMKAM.

[lokyMeHT npegnonaraert, 4YTo y uuTatens nmetotcss 6asoBble npeactaenenHns o pabotre ¢ REST API un
TexHonornen Websocket, o paspaboTke MHTEpaKTUBHbBIX BEG-CTPaAHUL, O NOCTPOEHUN CUCTEM MO KITUMEHT-
CepBEPHON apXMTEKTYype.

B LOOKYMeHTe copepXXaTCA NOHATUA, CI'IeLI,VI(bI/I‘-IHbIe Onsi KOCMUYecKom pagnocBA3n. I'Iepep, npoyTeHnem
peKkomMmeHayeTCcA N3y4mTb OCHOBHbIE NPUHLUWMNbI BEAEHUA paanocBA3n C KA.

Tonbko 01 anekKmMpoHHOU eepcuu: [JOKYMEHT COAEPXWUT WMHTEPaKTUBHbIE BO3MOXHOCTU. CCbINKM Ha
pasgenbl U BHEWHNE UCTOYHUKM OTMeYeHbl CMHAM L BETOM. Ccbinku B coaepXXaHum NHTEPaKTUBHBbI. D,J'IH
ObICTPOro nepexofa Kk COAEPXKaHUI0, HAXXMUTE Ha Ha3BaHWE JOKYMEHTA UMW Ha3BaHWe pasfena B BEPXHEM
KONMOHTUTYNE.

O61bem npoekTa u hyHKLUM npoaykKTa
000 «AKC» paspabatbiBaeT 10 ynpaBneHnss Ha3eMHbIMW CTaHUMAMK CBA3K € KA.

TpebyeTtca paspaboTaTb CTpaHULY COCTOSHUS, Ha KOTOPYH ByayT BbIBOAUTLCA AMArHOCTUYECKNE OaHHbIE
Ha3eMHbIX CTaHUMI U3 cyLecTBytoLlero nyénuyHoro API.

CtpaHuua cocTosiHust NnpeacTaenset cobon T.H. dashboard, Ha KOTOpom B peanbHOM BpeMeHu oTobpaxa-
I0TCSt TEXHUYECKME NapameTpbl paboTbl aHTEHHOW CUCTEMBI: YITbl HABEAEHNS OMOPHO-MOBOPOTHOIO YCTPOK-
ctea (Ol1Y) no asumyTy 1 BocxoxageHuto, coctosHme napkoskun OlMY, HazBaHWe TEKyLLEro OTCrexnsaemoro
KA, yactoTa paguonpueMHuka v T.0.

CTpaHunua cocTosiHUA GyaeT ucrornb3oBaTtbesl onepatopamit KA ¢ Lenblo OTCNeXunBaHUs CeaHCoB CBA3M
¢ nx KA, opraHusauum paboTbl HECKObKIX ONepaTopoB Yepes odHY CTaHuMio, pacnpeneneHns paboyero
BPEMEHM MeXAy HECKOSIbKMMK onepatopaMu, a Takke Ans HabnogeHWs 3a COCTOSHMEeM CTaHLMM
obcnyxuBaowmm nepcoHanom. TakMm o6pasom, CTpaHWLa COCTOSIHUS CRYXMT WHCTPYMEHTOM Ans
koopauHaLum paboTbl HeckomnbkKx onepatopoB KA Yepes ofHy CTaHLuto.

I'IpM pa3pa60TKe CTpaHuLUbl COCTOAHUA CnefyeT yunTbiBaTb, YTO!:

— CTaHUWI K LEHTParibHOMY CEPBEPY MOAKITIHYEHO HECKOIBKO;
— C OZHOI CTPaHULLEN COCTOSIHUSI MOTYT OAHOBPEMEHHO paboTaTb HECKOMBKO ONepaTopos.

CCbIJIKM HA UICTOYHUKMN

https://en.wikipedia.org/wiki/Dashboard_(business) — OneKkTpoHHELIN pecypc
https://ru.wikipedia.org/wiki/TLE — 3nekTpoHHbIA pecypc
https://www.booksite.ru/fulltext/1/001/008/065/135.htm— 3nekTpoHHbI pecypc
https://network.satnogs.org/ — OnekTpoHHbIN pecypc
https://eyes.nasa.gov/dsn/dsn.htm] — OnekTpoHHbIN pecypc

MexayHapoaHbin Coto3 SnekTpocBsasn. CnpaBoYHUK MO CBA3M AN KOCMUYECKUX UCCNeaoBaHNIA

ok wh =
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2 O6Lee onncaHue

2.1 O6wunn B3rNaa Ha NPoAyKT
Cnyxb6a HasemHbix cmaHyul (GSN) — cepBuC, NO3BONSALWMUA NOMb30BATENSIM OPraHM3oBaTb MYyHKTHI
ynpaenennst ceommn KA 6e3 coOCTBEHHONM Ha3eMHOW paguonepenarollen annapartypbl. Ha pucyHke 2.1
(c. 6) npeacTaBneHa obuwias cxema cepsmcoB GSN.
PucyHok 2.1 — Cxema cnyx0bl HazeMHbIx cTaHumii (GSN)

Monb3oBatensb HasemHas ctaHuus
___________ il e |
| | WebSDR GSN WebSDR Proxy | I
| [websocket] gsn.yktaero.space/websdr WebSDR | |
| GSN Dashboards websockel] GSN Websdr S

dashboard.gsn.yktaero.space . ebsar server I
==Ll LR R e (_,El,marHocmwer:Kme
| [laHHble N GSN API ! I
| | [websockef] gsn.yktaero.space/api | I
I 7 ﬂmarHoc‘rmqecme I
| AaHHble |
| I Hoctyn [websocket] | I
| GSN Www | K Aatei GSN Stationctl |
| gsn.yktaero.space |
[ [
' I - ' !
| | AsTopusauma n I |
| 3anpoc PostgreSQL DB nposepka |
| GSN Network Status I COCTOsIHUA ceTn npas goctyna | I
| status.gsn.yktaero.space | I
[ [
| CoxpaHeHue nakeTos u |
| COCTOSIHNA ceTn |
' [ ' [
! | ! |
| ’ it KA. GSN Websocket Proxy it Ka_l .
: GSN Proxy Client | [wi”b”s‘zﬁket] outet4.qen ykiaerm apess [WaeHbHsl;IeCkeﬂ | GSN Proxy Client :
! | ! |
[ | [ |
B pamkax npoekTta TpebyeTcsa pa3paboTaTte nogcucrtemy, o0603HaveHHyto Ha cxeme kak GSN Dashboards —
BeO-CepBNC CO CTpaHULAMM COCTOSTHUSA AN CTaHUun. CTpaHULbl COCTOSHUS BU3YanmuanpyoT NosflydYeHHble
OT CTaHumh QuasHocmuyeckue OaHHble. [ns Kakgonm CTaHUuuM B CepBuCe OOMkHa ObiTb OTaenbHas
CTpaHu1La COCTOSIHUA.
OnarHocTnyeckme faHHble cogepXaT MHopMaLMo O TEKYLLMX NapameTpax paboTbl CTaHLMKU, HaNpumep,
yrnbl noBopoTa OlY aHTeHHoW cucTeMbl. Ons AocTyna K MOfyYeHHbIM OT CTaHLUWUA OUArHOCTUYECKUM
naHHbiM cepBep GSN API npegoctaBnseT nyonuyHbin API, 4OCTYNHbIM MO HECKOMBKUM NPOTOKOMaM.
PucyHok 2.2 — KoHTekcTHas gnarpamma cnyxo6bl HazeMHbIx ctaHumi (GSN)
Monb3oBaTtenu Cnyx6a GSN Ha3emHble cTaHuumn
CocTosiHue cetn
MAH PC(51) status.gsn.yktaero.space
GSN WebSDR
gsn.yktaero.space/websdr
HasemHas ctaHums
MAH PC(A
000 00 O @
BrTY "BOEHMEX" WNHTepHeT WHTepHeT
GSN API
*—:; gsn.yktaero.space/api
MapLupmisaTop nakeTos
route14.gsn.yktaero.space
Cublry um M.®.PewetHeBa CTpaHMleI COCTOSIHMA CTaHLU HaseMmHas ctaHums
dashboard.gsn.yktaero.space CuBIY um. M.d.PelueTHeBa
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2 — Obwwee onucaHne

OunarHocTnyeckne aaHHblE CO CTaHUMA OpraHM3oBaHbl MO PYHKUMOHAIbHBIM y3Mam: ONOPHO-NOBOPOTHOE
YCTPONCTBO, TPaHCMBEPHI, NITAHNPOBLUUK NPONETOB U Np. Ha cTpaHuue cocTosHNs TpebyeTcs COXpaHnUTb
pasgeneHue no ya3nam, a Takke pasMecTuTb BCe NOIyYeHHbIe AMarHOCTUYECKNE AaHHble CO CTaHuun. [ns
aToro TpebyeTcsa pasgenutb CTpaHULy COCTOSIHUS Ha 8udxembl, pa3MeLleHHble B Buae ceTkn. CeTkm n3
BUOXXETOB pEKOMEHAYETCS CrpynnmMpoBaTth N0 PYHKUNOHAMNBHBIM y3riaM CTaHLUKN U pa3MeCTUTb BO 8Kr1adkax.
Ha pucyHke 2.3 (c. 7) nsobpaxeH npeanaraemMbiii Cnocob pasmMeLLeHnst BULKETOB Ha CTPAHNLIE COCTOSIHUS.
Bonee nogpobHo cuctema BuaxetoB Oyaet onncaHa B pasgene 3.2 (c. 13).

PucyHok 2.3 — lNpumep pasmelleHns BUAXETOB Ha CTpaHuLe

TpaHcuBepbl

#1: LimeSDR
Hecyulas yactoTa:
CKOpOCTb nepefayn:
[exonep:

Pexum:

#2: LimeSDR
Hecyuas yactoTa:
CKopoCTb nepepayu:
Oekopnep:

Pexwvm:

Kapta

Pacnucanne nponetos

0209

MAH PC(s1) Yanaeso YKB

436050000 Ny
2400 6uT/c
sputnix-ax25
RX

436050000 My
2400 6uTt/c
sputnix-ax25
TX

[nanasoHbl: m

CocTosiHne WebSDR  [aHHble

HaeeneHve

Pexumbl:

@) MapkoBska:

CnexeHve:
AKTUBHO

|| AsumyT

| | 2.00 rpap

BocxoxaeHve
18.00 rpan

O6HOBIEHO:

1ss@

15 cek. Hasag

KA:
FO-29

AOS:
20:34:30 UTC

LOS:
20:50:10 UTC

[OnutensHoCTb:
00:15:40

Makc. BocxoxaeHue:
61 rpan

Tekywuii nponet

KA: SXC3-2110
AsnmyT: 2.00 rpag.
BocxoxaeHwue: 18.00 rpag.
PacctosHue: 1234.56 km
Op6vTanbHas ckopocTb: 7804 m/c
OTHocuTenbHas ckopocTb: 5432 m/c
Mepuoa obpalleHns: 84 MyH
Honnep (ana 1 Mu): 1234 Ty

Bpems pacnpocTp. curHana: 25 mc

KocMmuyeckune annapatbl

B cetn

KA AOS LOS +
SXC3-2110 T+00:07:30 T-00:05:15

KA AOS LOS

SXC3-2111 T+00:12:30 T+00:30:15
Bpemsi AOS: 2022-12-29 14:30:50 UTC
Bpewmsi LOS: 2022-12-29 14:42:45 UTC

TLE: Ckavatb (o6HoBneHo 2022-12-29)
KA AOS LOS

SXC3-2110 T+00:20:30 T+00:40:15

KA AOS LOS

SXC3-2110 T+02:07:30 T+02:14:15
Kamepa

"M!'AMW T\ XL W

AAY
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2.2

2.3

2.31

2.3.2

233

234

235

24

Knaccbl nonb3oBaTeneun

OnepaTop KOCMMYECKOro annapara — OCHOBHOW Kracc Nornb3oBaTenen cTpaHuL, coctosHns. Oneparopsbl
KA ncnonb3yoT CTpaHuLbl COCTOSHUSA NS OTCNEXMBaHUSA NapaMeTpoB PaaVoNvHUN MexXay Ha3eMHOM
CTaHumen v nponetaowmm Hag Hen KA, a Takke onsg npocmotpa pacnucanus nponetos KA. 31a mH-
hopMaLma ABNAETCH KpMTUYECKM BaXKHOM B 3afade ynpasrneHus kocMuieckumm annapatamu. Onepa-
Topbl KA SIBMAOTCSA BbICOKOKACCHBIMY TEXHUYECKUMI CneumanMcTaMmm 1 Yalle BCero npeacraBseHbl
npenogasatensmn BY308B 1 nHxeHepamu. Npu pa3paboTke CTpaHML, COCTOSHNUA crnedyeT OpUeHTUpo-
BaTbCS UMEHHO Ha 3TOT Knacc nonb3oBaTenen.

OnepaTop Ha3eMHOM CTaHLMMU — TEXHNYECKUIA CreumnanucT, 3aHUMarLWmnncsa obenyxmsaHmemM Ha3eMHON
cTaHuuun. OnepaTopbl HAa3eMHbIX CTaHLUWUA MOTYT MCMOMb30BaTh CTPAHMULIbl COCTOSHMSA KaK BCromora-
TenbHbIN AUArHOCTUYECKUA MHCTPYMEHT, HaNpUMep, AN yaaneHHoro otcnexmeaHms coctoaHus OrY.
OnepaTopbl HA3eMHbIX CTAHLMIM Takke MOTYT BbIBOAWUTb CTAHLIMUN U3 3KCMyaTaummn Anst TEXHNYECKOro
obcnyxumBaHus u nHcdopmmpoaTtb 00 3ToM onepatopoB KA. Onepatopbl Ha3eMHbIX CTaHUMIA npea-
CTaBrieHbl UHXeHepamu, nabopaHTamm u ctygeHTamun BY30B.

ApamuHucTtpatop cnyx6bl GSN — TexHudeckun cneumanuct, obecneuvvBaroLlimMin paboTocnocobHOCTb
cnyx6 GSN u cTpaHuL coCTosSiHMSA. AOMMHMCTPATOP MOXET BKMtoYaTb, OTKMYaTb CTPaHULbl CO-
CTOSIHWS, UBMEHATb MX HAbOp BUAXKETOB C MOMOLLbIO MaHEeNN agMUHUCTPUPOBAHUS.

Paguontobutens — noboe nNuuo, He OTHOCALLLEEeCs HENOCPEeACTBEHHO K ynpasneHunio KA nnn obenyxmea-
HWIO Ha3eMHbIX CTaHuuMi. Paguoniobutenu moryt cneguTb 3a paboTton cTaHuumn B obpasoBaTenbHbIX
Unn nccnegoBartenbCckux Lensax. Paguontobuteny MmoryT ObiTe NPeACcTaBeHbl yHaLLMMICS LWKOS a3po-
KocMumyeckoro npocuns, ctygeHtamm BY30B, yyawmmncs yyupexaeHui gon. obpasoBaHus. Paguo-
NdMTENAMIN CHMTAIOTCA TakkKe NONb30BaTENN CTPAHUL, COCTOSHUSA B paMKax Crneumnanm3anpoBaHHbIX
obpasoBaTernbHbIX MporpamMm rno KOCMUYECKOW pagnMoCBsA3N.

OﬂepaLIMOHHaH cpena

OnepaumnoHHasi cpefa, Ha KOTOPOW pa3BepHyTbl CTPaHULbl COCTOSIHUSA, LOMKHA YAOBNETBOPATL Creayto-
WwmmM TpeboBaHUAM:

R/OS-1 OnepaunoHHas cucrema

CTpaHuubl COCTOSIHUS AOSMKHbI ObITb pa3BepHyTbl Ha U3MyYeckoM oBOopyaOBaHUWM UMM BUPTyarbHOW
MallMHe C YCTaHOBIEHHOW onepaLuoHHoin cuctemort Ubuntu Server 22.04 LTS.

R/OS-2 Cpepa 3anycka npuioxeHun

B kauyecTBe cpenbl 3anycka NpuUnoXxeHwui pekomeHaytotcss NodelS He Bbiwe Bepcun 12.22.9 LTS,
Python He Bbiwe Bepcun 3.10.4. Cpena 3anycka MpUNOXEHUI OOMKHaA noadepxueatb 3anyck MO
GitLab Runner Bepcun He Huxke 14. [Ins oToGpaxeHusi Be6-CTpaHWL, AOMHKEH NMPUMEHSATLCS CepBep
nginx.

R/OS-3 Cuctema ynpaBneHus 6azamm AaHHbIX

B kadecTBe cucTeMbl ynpaBreHus 6asammn gaHHbIX A0MKHA BbICTynaTe PostgreSQL Bepcum 8. 3 1 Boille.

R/OS-4 Cuctema ynpaBneHusi BepcuUsMu

B kauecTtBe cuctembl ynpaBneHus Bepcusammn ucnonbayetcs Git. Bce ncxogHble TEKCTbI pa3MeLLaroTcst Ha
cepsepe GitLab OO0 «AKC».

R/OS-5 UHTepdpericbl o6MeHa AaHHbIX

Cpena pomkHa npefocTaBnsATe UHTepdericel obMeHa nHopmaumeinn anst otobpaxeHus Beb-cTpaHuy u
3anpoca gMarHoCTUYeCKMX AaHHbIX cTaHumn ¢ cepeepa GSN API. [Ins otoGpakeHns BebG-CTpaHuL cpeaa
OOMKHa NpefocTaBnaTb peBepc-npokcu 6e3 TepmuHnposaHns TLS.

OrpaHnyeHnsa gusanHa u peanusauum

R/DC-1 [lokyMeHTaLms cucTemMbl MO KOQY U COMPOBOXAEHMIO AOMKHA COOTBETCTBOBATbL CTaHAapTam
IEEE, ynomsaHyTbIM B cTaHgapte IEEE-830-1998.

R/DC-2 PekomeHayeTcs ncnonb3oBaHue nporpaMmHbix 6ubnuotek Django, Jinja2, Bootstrap.
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2.5
2.51

2.6
2.61

R/DC-3 He pekomeHayeTcs ncnonb3oBaHWe NporpamMmmHbIx 6ubnunoTtek Reactls, Vue. js 1 aHanorny-
HbIX.
R/DC-4 He pekomeHnayeTcs MCnonb30BaHMe CUCTEMBI YIIPaBIEHWS NakeTammu npm.

HdokyMeHTauus ons agMUHUCTPATOPOB U pa3paboTYNKOB

R/DS-1 CTpykTypa u BUA BOKYMEHTauumn

CTpaHnubl COCTOSIHUSI [OOIPKHbI MMEeTb [AOoKymMeHTauuto B Buge daiinoe Markdown, xpaHswuxcs B
otaenbHow nanke Git-penosuTtopus. [okymeHTauus gorkHa onucbiBaTb OBLLYO CTPYKTYpy ¢annos B
penosnTopumn, CoOepXMMoe U peanusyemyo YHKUMOHANbHOCTb MO KaKOOW CTPYKTYPHOW eauHuue.
OTaenbHbIMY OKYMEHTaMM AOMKHbI ObITb ONUCaHbI:

— MOLLAroBbI NPOLECC pa3BepPTbIBAHUS MPUITOXKEHUS B ONepaLMoHHON cpeae;
— npouecc cOopkn nporpaMmmMHOro obecrnedeHnss 3 UCXOoOHbIX hannoB C ykasaHMEM HeoBXoOAUMbIX
OnbNMoTEK N 3aBUCUMOCTEN.

3aBMCMMOCTU U npeanonoXxeHus

R/AD-1 3aBUCUMOCTb OT KaHaroB obmeHa MHdopmMaLmen

CTpaHunubl COCTOSIHUS HOPMarnbHO (OYHKLMOHUPYHOT TONBKO MPY YCMOBUK, YTO MEXOY CEpPBEPOM CTpaHuL,
COCTOSIHASI U MONb30BaTENbLCKON CTOPOHOW CYLLECTBYHOT CTabunbHble (HE MpepbiBaloLLMEcs B TeYeHue
Ceccumn KCMonb3oBaHUS CTpaHULbl COCTOSIHUSA) KaHanbl cBA3W. B cryyae notepu cesisn ¢ cepepoM API
GSN Ha nonb3oBaTenbCKoN CTOPOHE AOMKHO OTobpaXkaTbcst MHPOPMaLMOHHOE COOBLLEHME.

00O «AKC» — https://yktaero.space 9



TexHuyeckoe 3apaHue Ha paspaboTky MO

3

3.1

3.141
3.1.1.1

10

CDyH KUMOHANIbHOCTb CTPaHUL COCTOAHUA

OpransauMﬂ CTpPpaHUL COCTOAHUA

MakeT cTpaHULbl COCTOSIHUA
OnucaHue u npuopuTeT PyHKUUMN

Kak 6bino ykasaHo B pasaene «OGLUMIA B3NS4 Ha NpodyKT», CTpaHMULbl COCTOSIHMS TpebyeTcs pasaenuTb
Ha BUIXETbl, pasMelleHHble B Buae ceTku. KpoMe BUOKETOB, Ha CTpaHULE COCTOSHUA OOMmKeH ObiTb
3arofioBOK, B KOTOPOM OTODpa)kaeTcs OCHOBHAs MHMoOpMauus O CTaHUUW, a Takke cucTema BKNafok
AN NepeKknioyeHns Mexay HEeCKONbKMMI CeTkaMn BUIKETOB. Ha cneayrolem pucyHke n3obpakeH makert
CTPaHULIbl COCTOSIHUA C OTKPbLITON BKNagkon « CocTosiHue».

PucyHok 3.1 — MakeT cTpaHuLbl COCTOSIHUSA C OTKPbITON BKNaakon « COCTOsiHME» N CETKON BUAXKETOB

MAH PC(f1) Yanaeso YKB Avanasons:: | UHF | PexMMbI: B ceTu
CoctosiHue || WebSDR [aHHble | B oTaensHom okHe |
TpaHcuBepbl HaBegeHve TekyLwmn nponet
#1: LimeSDR Mapxoska: KA: SXC-2111
Hecyuwas yactoTa: 436050000 My
CKopocCTb Nepefayu: 2400 6uT/c CrexeHve: AsnmyT: 2.00 rpag.
exonep: sputnix-ax25 BocxoxaeHue: 18.00 rpag.
Pexum: RX PaccrosHue: 1234.56 km
Wnnukarop AsnmyT Op6uTtansHas ckopoCTb: 7804 m/c
__ ronoxena 200 rpan OTHOCUTENbHas CKOPOCTb: 5432 m/c
#2: LimeSDR AuTunen B Mepuoa obpalenns: . 84 MyH
Hecyuias yacTota: 436050000 'y 1 ;’%’;Oﬁ::”e '
ggzgz;:_' nepeaaqn: i:gg]s( M;i 025 o5 Honnep (ana 1 Mu): 1234 Ty
. = HOBIMEHO: .
Posun: ™ | 15 cex, Hasaa Bpems pacnpocTp. curHana: 25 mc
PacnvicaHvie nponeToB Kocmuyeckue annapartbl
22:00 23:00 00:00 KA v AOS v LOS v
T T H : KA: .07: -05: H
’: SXC-1234 SXC1-2110 T+00:07:30  T-00:05:15
- Sxc-ano | AOS: SXC3-2111 T+00:02:30  T-00:20:15 |
: | 23:35:30 UTC Bpewms AOS: 2022-12-29 14:30:50 UTC L]
- Sxe-2mm Bpewms LOS: 2022-12-29 14:42:45 UTC
LOS: TLE: Ckavartb (06HoBneHo 2022-12-29)
| SxC234 23:43:10 UTC
: . SXC3-2110 T-00:20:30  T-00:40:15
i AnutenbHocTb:
00:07:40 SXC3-2110 T0207:30  T02:14:15 [+ |
: : : Makc. BocxoxzaeHue:
[ Tonsko otcnexvisaemble - L 30rpaa H
[onex ! : : : 7 ] 5]
Kapta Kamepa
SXC-2111
LW: 63.123 O: 129.123

Ceepxy pacnonoxeH GOk 3arofioBka C Ha3BaHWEM CTaHLUUWU M OOMONTHUTENBLHOW MHOpMaunen, ganee
pacnonaratotcs 6rok BKnagok v BuaxkeTbl. Ha HadanbHoM aTtane npegnonaraetcsa 3 Bknagku: « CoctosHme»,
«WebSDR» n «[JaHHble». BuaxeTbl Ha BKnagkax onvcaHbl B COOTB. pasaernax.

MpuopuTeT: BbICOKUN
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3.1.1.2 ®yHKuMoHanbHble Tpeb6oBaHUA

R/FN-1.1

R/FN-1.2

R/FN-1.3

R/FN-1.4
R/FN-1.5

R/FN-1.6

MakeT CTpaHuubl COCTOAHMA OOJKEH BKIoYaTb creagytouine onoku: 6nok 3aronoska, 6rok
nepekn4YeHna BkNaaok, OnoK CeTKN C BUOKETaMU.

Briok 3aronoBka AOMKeH BKMOYaTb Ha3BaHME CTaHUMM, CUCOK pagmoamanas’oHoB, CMINMCOK
pexumMoB paboTbl U MHAMKAUMIO COCTOSIHUSI cTaHuun. VHdopmaumsa ans 3aronoBka AOMKHa
ObITb nony4yeHa n3 APl GSN.

Brnok nepekntioyeHns BKIagoK AOIMKEH NepeksiiovaTh CTPaHULY COCTOSHUS MEXAY HECKOIbKU-
M1 Habopamm BUIKETOB. BuakeTbl Ha BKNagkax, He aKTUBHbIX B JAaHHbBIA MOMEHT, HE OOIKHbI
Npon3BOANTb HUKAKUX OEWCTBUN (T.e. 3anpalumBaTth JaHHble C cepBepa, 0OHOBNATL OoTObpa-
XaeMyo MHopmaLmio 1 T.N.) 4N yny4YlweHns NPou3BOANTENBbHOCTH.

Bbrnok NnepeKniyYeHna BKNaaokK OOoJmKeH ObITb penakTmpyemMmbiM B NaHEN agMUHUCTpaTopa.

B MOGMbHOM BEpPCUMM CTPaHULbI COCTOSIHMST OrIOK 3arofioBka M BKIAZ4OK JOJMKHbI OTOOpaxaTb
nHdopMauumio “B ctonbeu” BMecTo “B psa’”.

KHonka «B oTaenbHOM OKHe» OTKpbIBaeT Bbl6paHHyl0 BKnagky B OoTaesibHOM OKHe 6pay3epa n
Heobsi3aTenbHa ans peanunsauunn.

3.1.2 Cucrtema BMOXXeTOB U CeTKa

3.1.21 OnwucaHue n npuopuTteT hyHKLMUHU

Budxem — cocTaBHasi euMHMLA CTpaHULLbl COCTOSIHMS, oTobpaxartollas MHopMaLmio, CrpynnMpoBaHHYo
No KakoMy-1Mb0o KpuTepuio (Hanpumep, No yHKLMOHaNbHOMY Y31y Ha3eMHO CTaHumK). BHYTpy cTpaHuubl
COCTOSIHUSA BUZKETHI MOXHO NepemelLaTtb U nepencrnosnb3oBaTth A4S co3gaHua HeobxoanmMoro maketa. Ha
PUCYHKE HIXe NpuBEeaeH npuMep ABYX BUOXKETOB.

PucyHok 3.2 — lNpumepbl BUAXKETOB CTPaHWLbl COCTOSIHUSA

TekyLwwmn nponet MapameTpbl pagmonuHum
. g} SXC-2111
KA: SXC-2111 Hecyuwas RX (ocH.): 435.100 MI'y
. : 10234 Ty
AsnmyT: 2.00 rpag. Honnep ]
BocxoxaeHue: 18.00 rpag. KOppeK""“_ﬂ' 0.001 ppm
PaccTtosiHue: 1234.56 km ngTOKOH_' 323(63)(25
OpbutanbHasi CKOpOCTb: 7804 m/c KOpOCTb:
OTHOCUTENBbHAsA CKOPOCTb: 5432 m/c H T ) 435.100 Mr
M 6 : 84 ecyuias OCH.): . L
epuoga obpalleHus MWH Monnep: 10234 'y
Oonnep (ans 1 Mrw): 1234 Iy ﬁ%%gii;lﬁ?" 233;5521
Bpewmsa pacnpoctp. curHana: 25 mc : A
P pacnpocTp CkopocTb: 2400
(a) Bugxet «TekyLinii nponer» (b) Buaoxet «Napametpbl pagmonuHum»

BumpkeTbl pasmMeLlatoTcs Ha crneumanbHOM cemke, KoTopas 3agaeT MakeT CTpaHuLbl COCTosiHUS. TpeboBa-
HUA K OTOENbHLIM BUOKETaM npueeaeHbl B pasgene 3.2 (c. 13) «BumpkeTbl CTpaHUL, COCTOSIHUS».

MpuopuTeT:

BbICOKUI

3.1.2.2 ®yHKUMOHanNbHble TpeboBaHUA

R/FN-2.1

R/FN-2.2

BumxeTbl OOMmkHbI pa3MeLlaTtbes Ha ceTke pasmepoM N Ha M sueek, 3a WCKMHOYEHUEM
crneumansHoro criyyas MoGubHON BepCUM CTPaHM LIl COCTOSIHUS.

Kaxgbin BumxkeT MoXeT 3aHumatb 1 n 6Bonee ga4yeek C MHKpemMeHTamu B 1 s4enky B
ropM3oHTanbHOM WM BepTUKanbHOM HarnpaBneHusix. Paamepbl BUXXeTOB 34ecb M Aanee no
AOKyMeHTy ByanyT obosHavaTtbes Kak LUxB, rae L - wnpuHa B siyelikax ceTku, B - BbicoTa B
a4yenkax cetkun. Npumepsbl: 2x1, 2x3.
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3.1.3
3.1.31

3.1.3.2

12

R/FN-2.3

R/FN-2.4

R/FN-2.5

R/FN-2.6

R/IFN-2.7

Pasmep ceTku 1 MecTOmMOoSIOXKeHNe BUMKETOB Ha CETKE AOSHKHbl ObiTb M3MEHSIEMbl B MaHEemnu
agMuHMCTpaTopa. MecTononoxeHue BUIKETA HA CETKe [HAOSHKHO OTCUMTbIBATBCH MO €ro
NeBOMY BEPXHEMY YITIy.

BuoxeT gormkeH pasMeLlaTbCA Ha CETKe TONbKO NPU AOCTAaTOYHbIX pa3Mepax Cemku. BuoxeThl,
npesBblilaowne pasMmepbl cemku, AOIMXHbI ObITb CKpPbITbl aBTOMaTU4€CKN.

B mMoGunbHON Bepcun CTpaHuLLbl COCTOSIHUSA BCE BUOKEThI AOMKHbI pasMellatscs B cTonbetll,
Apyr nop ApyroM. BeicoTa ceTku fomkHa onpeaensaTsca asToMatudecku. LLnpuHa ceTku gomnx-
Ha cuMTaTbCsa paBHOW eanHuLe. MonoxeHne BUOXKeTa, 3agaHHOe B NaHeny agMuHUCTpaTopa,
MOXET BbITb NPOUTHOPUPOBAHO.

dakTuyeckuii pasmep OOHOW SIYEWMKM CETKM B MUKCENSX MOXET OblTb HEM3MEHHbIM MeXay
YCTPOMCTBaMM C pasHbiMK pasmepamu akpaHa. LLnpuHa sueiiky B NUKCensx MOXeT BblUMC-
NATbLCA aBTOMAaTUYECKW, BbICOTA B NUKCENSX onpeaensieTcst paspabotymkom. He gonyckaercs
nosiBNeHne Noroc NPOKPYTKN BHYTPY BUIPKETOB, €CINU SIBHO HE yKa3aHo obpaTHoe.

PekomeHayeTcs orpaHUymMTb MUHUMAarbHYO hakTu4eckyto LWnpuHy cetkm 1280 nukcenamm ons
AECKTOMHOM Bepcun. MakcumarnbHyo LMPUHY CETKM B NMUKCENSAX PEKOMEHAYETCHA OrpaHNynTb
80% LWMpUHbI 3KpaHa mnonb3oBaTtens. [onyckaeTrca NOsiBIIEHWE TFOPU30OHTalbHbLIX MOSoC
NPOKPYTKN Ha cTpaHuue. BbicoTa ceTkn He orpaHnyeHa.

OTto6paxeHne HPOPMaLMN HECKONTbKUX CTaHLUN

OnucaHue n npuoputeT byHKUUU

Cxema cnyx6 GSN Ha pucyHke 2.1 (c. 6) npegnonaraet, YTO BCE CTPaHULbl COCTOSIHUST ByayT 0BCnyXu-
BaTbcs oaHUM cepBepoM dashboard.gsn.yktaero.space. Takum obpasom, Heobxogumo obecneyunTb
OOCTYN K AaHHbIM BCEX CTaHUUIA Yepes oaunH CEpPBEP, YTO BO3MOXHO pearnv3oBaTb C MOMOLLLI udeHmugu-
Kkamopos cmaHyudl.

HNdeHmucghbukamop cmaHyuu — CTpoKa, OQHO3HAYHO maeHTuduymnpytowas craHuymo B APl GSN. Cnucok
BCEX MOEHTUUKATOPOB CTaHUMI Takke goctyneH yepe3 APl GSN.

MpuopuTeT: BLICOKNI

¢yH KUuMOHanbHbIE Tp96OBaHVI$I

R/FN-3.1

R/FN-3.2

CTpaHuLbl COCTOSAHUA CTaHLMIA OOMKHbBI BbITb 4OCTYMNHLI MO aapecy Buaa
dashboard.gsn.yktaero.space/<uaeHTUdNKATOP_CTAHUUU>, HANpUMep:
dashboard.gsn.yktaero.space/sjsa0-sputnix-uhf.

NoeHTndukaTop cTaHuum JOMKeH NCMONb30BaTbCA A1 NOMyYeHUs AaHHbIX O cTaHummn 13 API
GSN. B cniyyae nepegaym HecyLleCTBYOLLEro naeHTudgurkatopa AomkHa ObiTb BO3BpaLleHa
ownbka HTTP 404.
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3.2

3.21
3.21.1

3.21.2

3.2.2
3.2.21

Buaxetbl BKknagkm «CoctossHUe»

I [nsa Bknagkn « COCTOSIHNE» MO YMOSMYaHMIO UCMONb3YETCS CeTKa pa3mepamm 3x3 sgUenku.

BuaxeT «TpaHcuBepbI»
OnucaHue 1 npuopuTteT byHKLUU

BuoxeT «TpaHcuBepbl» B pearibHOM BpeMeHn oTobpakaeT COCTOsSIHME BCeX paanomMoaynen, yCTaHOBMeH-
HbIX Ha cTaHumu. CocTosiHME pagMomoayns BKNoYaeT B cebs akKTUBHOCTb, TEKYLLYHO HACTPOEHHYIO YacToTy,
aKTUBHbIN gekoaep v T.n. bonee nogpobHyo HGHOPMALIMIO MOXHO Y3HaTb B OHNanH-goKyMmeHTaumm no API
GSN.

Ha pucyHke 3.3 (c. 13) npuBeaeH npumep Buaxeta « TpaHCUBEPDI».

PucyHok 3.3 — lNMpumep Bugxeta «TpaHcueepbl», pasmep 1x1

TpaHcuBepbl

#1: LimeSDR
Hecyulas vacToTa: 436050000 My |
CkopocTb nepeaayu: 2400 6uT/c
Oekopep: sputnix-ax25
Pexum: RX

#2: LimeSDR
Hecywas yactora: 436050000 'y
CkopocTb nepefayu: 2400 6ut/c
Hekonep: sputnix-ax25
Pexxum: X | |

MpuopuTteT: cpeaHuin

PyHKUMOHaNbHbIe TPeboBaHUA

R/FN-4.1 BuoxeT gomkeH otobpaxatb MHopmaunio 000 BCcex paguoMOAynsX CTaHUMK, yKasaHHbIX
B APl GSN. lMpu konuyectBe paguomoaynen GonblueM, YeM MOMELLAETCsl B BbiOPaHHbIN
pa3paboTymMKkoM pa3mep BUAXKETa, AOMNYCTUMO MOSIBNIEHNE BEPTMKAIIbHOM NOSOCHI MPOKPYTKM.

R/FN-4.2  BupgxeT gormkeH otobpaxaTtb BCO MHOPMALMIO, MOMEYEHHYIO KakK «BaxHasa» («important») B
OHNnaviH-gokyMeHTauumn no APl GSN.

R/FN-4.3 BuoxeT pomkeH 0GHOBNATL MHAOPMaLUUIo HE pexe, YeM pa3 B 5 cekyHa. [ns oOHoBneHus
pekomeHayeTcs ucnonb3oBatb npoTokorn WebSocket B cooTB. ¢ gokymeHTauuen APl GSN.

R/IFN-4.4 Tlpun ucnonb3oBaHmm npotokona WebSocket pekomeHngyetrcs o6HOBNATE MHOpMaUUO Mo
Mepe nocTynneHus coobueHnn ot ctaHummn ns WebSocket.

Bupxet «HaBegeHune»
OnucaHue n npuopuTteT PyHKLUN

Bupxetr «HaBegeHne» B peanbHOM BpeMeEHM OTOOpaXkaeT COCTOSIHME OMOPHO-MOBOPOTHOMO YCTPOMCTBA
ans aHteHHon cuctembl. CoctosaHune OlTY BkntoyaeT B cebs yrnbl NOBOPOTa, pexuMMm paboThl (MapkoBka,
cnexeHve) u T.n. bonee nogpobHy MHPOPMAaLMIO MOXHO Y3HaTb B OHNanH-gokymeHTaumm no APl GSN.

Kpome TekcTtoBon mHdopMauun o coctosHun Ol1Y, BUOXKET Takke BKOYAET UHOUKAmMoOp OMOXKEHUS.
MHavkaTop NonoXxeHus — canvas-areMeHT, Ha KOTOPOM PUCYETCSt TOYKA, B KOTOPYH HanpaBsfieHa aHTeHHa
Ha Of1Y, a Takke TpaekTopus OTCrnexuBaemoro B AaHHbii MoMeHT KA. WHgukatop yxe paspaboTaH
KaK CaMOCTOATENbHbIN aneMeHT, TpebyeTca uHTerpupoBaTb €ro B BUOXeET. IcXoaHbIM ko4 nHAMKaTopa
pa3melleH B penosutopmsax OO0 «AKC».
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3.2.2.2

3.23
3.2.3.1

3.2.3.2

14

Ha pucyHke 3.4 (c. 14) npuBeaeH npumep sBuaxeTta «HaBeaeHue».

PucyHok 3.4 — lNpumep Bugxeta «HasegeHne», pasmep 1x1

Hasepenne

MapkoBka:
He akTuBHO

CrnexeHue:
AKTUBHO

MHankatop AsnmyT
NosfoXeHuns 2.00 rpap

BocxoxaeHue
18.00 rpap

OGHoBNEHO:
15 cek. Ha3ap

MpuopuTeT: BbICOKUN

¢yH KUuMOHanbHbIE Tp96OBaHVI9I

R/FN-5.1

R/FN-5.2

R/FN-5.3

R/FN-5.4
R/FN-5.5

R/FN-5.6

BupxeT gomkeH otobpaxatb nHgopmaumio o6 OIY craHumm 3 APl GSN. Ha kaxxgon ctaHumm
nmeeTcs Tornbko ogHo OTI1Y.

Bupxet pormkeH otobpaxatb BClo MHhOpMaLMIO, MOMEYEHHYIO KakK «BaxkHasa» («important») B
OHnanH-gokymeHTtaumm no APl GSN.

BumpkeT gomkeH 0BHOBNSTL MHOpPMaLMIo HE pexe, YeM pa3 B 5 cekyHa. [ns oBHoBneHus
pekomeHayeTcst ucrnonb3oBatb npoTokon WebSocket B cooTB. ¢ gokymeHTauuen APl GSN.

Bupxet pomkeH otobpaxarb BpemMs nocnegHero o6HoBneHns nHdopmMaLmm.

Mpu ucnonb3oBaHun npotokona WebSocket pekomeHnayeTcsa obHOBNATL MHpOpMaumo Mo
Mepe NocTynneHnsa coobLieHun ot ctaHummn ns WebSocket.

BuoyxeT gormkeH BkovaTh B cebst MHAMKATOP MNOTOXEHUSA C NOSTHOM (PyHKLUMOHaNbHOCTL0. Kog
MHOUKaTopa NonoXeHus AormkeH ObiTb JopaboTaH 1 BCTPOEH B BUOXKET.

BuaxeT «Tekywuin nponet»

OnucaHue u npuopuTeT PYHKLUN

Buoxet «Tekywwimi nponet» B peanbHOM BpemeHu oTobpaxaeTt AaHHble 0 KA, KOTOPbIN B AaHHBIN MOMEHT
oTcnexusaeT ctaHums. [JaHHble o KA BKMoyaloT TEKyLWUA a3uMyT, Yron BOCXOXAEHWs, pacCTosiHME Mo
npsimow 1 T.N. bonee nogpobHy MHPOPMaLMIO MOXHO Y3HaTb B OHNanH-gokymeHTaumm no APl GSN.

Ha pucyHke 3.5 (c. 15) npuBeneH npumep Buaeta « TEKyLLMIA NPONeT».

MpuopuTeT: BbICOKUN

PyHKUMOHaNbHLIE TpeboBaHUA

R/FN-6.1

R/FN-6.2

R/FN-6.3

R/FN-6.4

Bupxetr pormkeH oTobpaxaTb MHdopmauuto o6 otcnexmuBaemom KA mn3z APl GSN. TMpwu
otcyTcTBUM KA, BUOXKET JOMKEH 0TOOpaxaTb nycTble norsi.

BuoxeT pormkeH otobpaxaTtb BCHO MHOPMaLMI0, MOMEYEHHYIO KaK «BaxkHas» («important») B
OHNaviH-gokyMeHTauumn no APl GSN.

BuoxeT pomkeH 0GHOBNATL MHAOPMaLUIo HE pexe, YeM pa3 B 5 cekyHa. [na oOHoBneHus
pekomeHayeTcs ucnonb3oBatb npoTokorn WebSocket B cooTB. ¢ gokymeHTauuen APl GSN.

Mpu ucnonb3oBaHun npotokona WebSocket pekomeHgyeTcsa obHOBNATL MHOpMaumio no
Mepe nocTynneHus coobueHnn ot ctaHummn ns WebSocket.
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PucyHok 3.5 — NMpumep Bugxeta «Tekylwimi nponet», pasmep 1x1

Tekywmn nponet

KA: SXC-2111
AsnmyT: 2.00 rpaga.
BocxoxpgeHue: 18.00 rpaga.
PaccTosiHue: 1234.56 km
OpbGutanbHasi CKOpoCTb: 7804 m/c
OTHOCUTENBHAsA CKOPOCTb: 5432 m/c
Mepwnoa obpalueHus: 84 muH
Oonnep (gna 1 Mlu): 1234 Iy,
Bpems pacnpocTtp. curHana: 25 mc

3.24 Bupxet «kKocmunyeckue annapatbi»
3.2.41 OnwucaHue n npuopuTeT PYHKLMUMU

Bugxet «Kocmuueckne annapatbl» B pearnbHOM BpemeHu oTobpaxaeT uHdopmauuio 060 Bcex KA,
oTcnexmBaembix ctaHumen. OTobpaxaemas nHdopmaumsa BkrovaeT HasBaHve KA, BpeMs nosiBneHus
curHana (AOS) n Bpems notepu curHana (LOS). bonee nogpo6Hyto MHpOpMaLMIO MOXKHO Y3HaTb B OHMaNH-
nokymeHTaumm no APl GSN.

Ha pucyHke 3.6 (c. 15) npuBegeH npumep Bngxeta «Kocmmyeckne annaparbiy.

PucyHok 3.6 — lNpumep Bugxeta «KocMmmnyeckue annapatbly», pasmep 1x1

Kocmuyeckue annapartbl

KA v AOS v LOS v

SXC1-2110 T+00:07:30 T-00:05:15 =
SXC3-2111 T+00:02:30 T-00:20:15 |:| |
Bpems AOS: 2022-12-29 14:30:50 UTC |
Bpewms LOS: 2022-12-29 14:42:45 UTC

TLE: Ckayvatb (obHoBneHo 2022-12-29)
SXC3-2110 T-00:20:30  T-00:40:15
SXC3-2110 T-02:07:30  T-02:14:15

MpuopuTteT: cpeaHuin

3.24.2 ®yHKUMOHanNbHble Tpeb6oBaHUA

R/FN-7.1 Buoxet pomkeH otobpaxatb nHdopmanmio 060 Bcex oTcrnexmnBaemblx cTaHumnen KA, ykasaH-
Hbix B APl GSN, B Buge tabnuubl. MNpun konnyectse KA OonbliemM, YeM MOMELLAeTcs B Bbl-
OpaHHbI pa3paboTumMkoM pasmMep BUOKETa, JONYCTUMO MOSIBNEHME BEPTUKaNbHOW MOMochl
NPOKPYTKN. 3aronoBok Tabnuubl A0MKEH OTOBpaxaTbCA NpU NPOKPYTKE.

R/FN-7.2  BupgxeT gornkeH otobpaxaTs HazBaHue KA, Bpems nosierieHns curHana (AOS) n Bpems notepm
curdana (LOS). AOS n LOS gomxHbl oTobpaxaTbcs B opmare
T<3HaK +/-><4YY:MM:CC>.
3Hak «-» cTtaBuTCca B cnyyae, ecnu cobbitne AOS/LOS Haxogutca B Oygyliem, 3HaK «+»
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R/FN-7.3

R/FN-7.4

R/FN-7.5

R/FN-7.6

R/IFN-7.7

R/FN-7.8

CTaBUTCA B crny4ae, ecnu cobbitue Haxogutcs B npownom. Mpumep: T-00:01: 30 o3Havaer,
yTo Ao cobbiTnst octanack 1 MuHyTa 30 cekyHa, T+01:02:30 o3Hadaer, 4YTo COObLITUE
npounsoLwno 1 4ac, 2 MUHyTbI, 3 CeKyHAbl Ha3ag,.

Bce KA, Buagnmblie B gaHHbIN MOMEHT (T.e. BpemMa AOS umeet 3Hak «+», Bpems LOS nveer
3HaK «-»), 4OJPKHbI BU3yalnbHO BbigensaTbes. Cnocob B13yanbHOro BbigeneHus onpeaensiercs
pa3paboTymKoM.

KA, oTcnexnBaemblii B faHHbIA MOMEHT CTaHLUMel, AoMmKeH BU3yarnbHo BblaenaTbesa. Cnocob
BblOEMNeHns JOMKEH OTNMYaTbCs OT BUAUMBIX, HO He oTcrexmnsaembix KA.

KA B cnucke JomkHbl BblTb OTCOPTUPOBaHbI MO BpeMeHu nosieneHus curHana (AOS). Bugxer
MOXET NPefoCTaBNsATb SMEMEHThI yNpaBneHns COPTUPOBKOWM CnmcKa.

KA B cnuncke OormkHbl NpedocTaBnaTh KHOMKY «PaclumpeHHas nHpopmaumsi» (Ha pucyHke 3.6
(c. 15) obo3HaveHa 3HakaMu «+» N «-»). o HaxaTuo Ha KHornky «PaclmpeHHasa nHdopma-
LSy, 3NEeMEHT Cnucka JOIMKEH pacKpblBaTbCA/CKpbIBaTLCA. B pacKpbiTOM aneMeHTe OOMMKHbI
oTobpaxatbcea: BpeMst UTC cobbitun AOS n LOS B chopmaTte ISO 8601, ccbinka Ha ckauvBa-
Hue TLE u3s API GSN.

BuoxeT pomkeH 06HOBNATL MHAOPMaLUUIo HE pexe, Yem pa3 B 5 cekyHa. [ns obHoBneHus
pekomeHayeTcst ucnonb3oBatb npoTokon WebSocket B cooTB. ¢ gokymeHTauuen APl GSN.

Mpu ncnonb3oBaHun npoTtokona WebSocket pekomeHaoyeTcsa ob6HOBRATL MHGOPMALMIO NO
Mepe NocTynneHus coodleHnn ot ctaHummn n3 WebSocket.

3.25 Bupxet «PacnucaHue nponetoB»

3.2.5.1

OnuncaHue u npuopuTeT hyHKLUN

Buoxet «PacnucaHne nponetoB» oTobpaxaeT gaHHble O pacnucaHum nponetoB KA, oTcnexuBaembix
CTaHUMeN, B BUAE NEHTOYHOW Anarpammel. Pacnucanue nponetoB KA oGHOBRsiETCst pa3 B CyTKU.

B API GSN pacnucanune nponetoB KA npencraBneHo OBYMSI CMMCKaMW: CMIMCKOM MPOSETOB U CMMCKOM
ceaHcoB cBs3u. CnNnCok NponeToB cogepXuT Bee nponetbl KA, oTcnexvBaeMbix CTaHUUEN, HA BPEMEHHOW
nepuog (-124 ... +24y4) ot 00:00 Tekywero aHsA. CNMCOK CeaHCOB CBA3M SIBNAETCSA NOAMHOXECTBOM CrMcKa
NpOoneToB U COaepPXNUT NponeTbl Tonbko Tex KA, ¢ koTopbiMy ByaeT noaaepuBaTbCsa pagnocsasb. Kaxabiv
nponet npeacraenser cobon oObeKT, 00A3aTeNbHO CoAepXKaLlMin Nonst «Bpemsi Hadana nponeta (AOS)y,
«Bpems koHua nporneta (LOS)», «makcumanbHoe BocxoxaeHuey, «uaeHTudukatop KA», «ngeHTndukatop
nponeta». bornee nogpobHy MHGOPMALUMIO MOXHO y3HATb B OHNanH-gokymeHTaumm no APl GSN.

Ha pucyHke 3.7 (c. 16) npuBeneH npumep Buaxeta «PacnvcaHme nponeToB».

MpuopuTeT: HU3KNI

PucyHok 3.7 — lNpumep Bngxeta «PacnucaHvne nponetosy, pasmep 2x1

Pacnuncanune nponetoB

22:00

[] Tonbko otcnexvsaembie
SO .

R SXC-2111

[+ 39 -]

- - - SXC-2110

S SXC-1234

13

Chl

KA:
SXC-1234

AOS:
23:35:30 UTC

LOS:
23:43:10 UTC

[OnutenbHOCTb:
00:07:40

Makc. BocxoxaeHue:
30 rpan
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PucyHok 3.8 — lNMpumep Bumxeta «PacnncaHve nponeTtosy, pasmep 2x1

Pacnucanune nponeTtos

22:00

T O e ||

x Tonb
: .ol

23:00 00:00 01:00 02:00 03:00

2

o e e I e e R I SR L

[nuTenbHOCTb:

5 ™ é l-\fl-akc. BOCXOXAEHUe:

KO OTGneX1BaeMble

CH

3.2.5.2 ®dyHKUMOHaNbHbLIE TPebGoBaHUSsA

R/FN-8.1

R/FN-8.2

R/FN-8.3

R/FN-8.4

R/FN-8.5

R/FN-8.6

R/FN-8.7

R/FN-8.8

R/FN-8.9

R/FN-8.10

R/FN-8.11

BupxeT gomkeH otobpaxaTtb pacnucaHune nponetos KA B Buge neHToyHon guarpammel. Pac-
nncaHne nponeToB JOMKHO 6bITb nonyyveHo n3 APl GSN. MNpu konuyecTtee KA 6onbLuem, yem
nomMeLLaeTcs B BbIOpaHHbIA paspaboTynkom pasmep BUOXKETA, 4ONYCTUMO MOSIBNEHNe BepTu-
KanbHOW NOnockl NPOKPYTKM. 3arofoBoK AnarpaMMbl AOKEH OTOOpaxaTbCsa Npu NPOKPYTKe.

B 3aronoBke neHTOYHOWM guarpammbl OOMKHbI OTOBOpakatbca nognvcu Bpemenn B UTC c
warom B 1 yac. OTaenbHO B 3aronoBke AOMKHO oTobpaxaTtbes TekyLee Bpems. 1o ymonyaHuio
Ha avarpaMmme OOSKHbl BbITh pa3meyeHsl 3 Yaca.

Ha grnarpamme gomkHbl oTOGpaxaTbest AeneHus (B BUAE TOYEYHbIX JIMHWIA), COOTBETCTBYOLLME
yacam, ¢ warom He 6onee 30 MUH.

Ha pguarpamme nuHven JomkHO GbiTb 0603HAYeHO Tekyllee Bpemsi. Hayanom otcyeta B
avarpamme cumtaertcs (Tekywee BpeMs MUHYC 30 MUH.). JTnHUA TekyLLero BpeMeHn He JOMmKHa
nepemMeLLaTbCs, 3a UCKIMOYEHEM CllyyaeB U3MeHeHWs MacluTaba gMarpammei.

Onarpamma MOXeT nogaepxmeatb U3amMeHeHne MacliTaba. Npumep anemMeHToB ynpaBreHus
MacLTabom cM. Ha pucyHke 3.7 (c. 16) (0603HaueHbI «+», «-», «34») 1 3.8 («6 4»). IameHeHne
MacLuTaba JOMKHO M3MEHATb Anana3oH BpeMEHW, NOKa3biBaeMoro guarpaMmmMmon, ot 1 yaca go
12 yacos ¢ warom B 1 4ac. [Npu nameHeHnn macwtaba gOMKHO N3MEHATLCA Havano otcyerta
TakMm 06pas3om, YTODbI NIMHKSA TEKYLLIETO BPEMEHU HE NepeMeLLanach.

KA 0omnxkHbl ObITb OTCOPTMPOBAaHbI MO BPEMEHW Havana onuxkaniwero nponeTta B pacnucaHum.
Ha gnarpamme gomkHoO otobpaxaTbcs Ha3BaHue KA.

MponeTbl Ha Anarpamme JOIMKHbI pearpoBaTh Ha HaxaTus. CnpaBa OT NIEHTOYHOW Auarpam-
Mbl JOMKHA 0TOBpaxaTbCs MHGOPMAaLMS 0 HaxaToM nporeTe. HaxaTbiii NponeT AomkeH 6biTb
BM3yasbHO BbigerneH (Ha pucyHke 3.7 (c. 16) obo3HayeH nepekpecTuem).

OTobpaxaemas nHdopmaLmsa 0 HakaToM NporeTe OOIMKHA cofepaTh: Ha3BaHue KA, Bpems
UTC AOS n LOS B chopmate ISO 8601, onmnTenbHOCTb NporeTa, MakcuMarbHOE BOCXOXAEHME.
OnutenbHOCTb NponeTa paccynTbiBaeTca no BpemeHn LOS n AOS.

Ha gnarpamme gomkHbl ObiTb BU3yarnbHO BblAeneHbl ceaHchbl CBA3M. CeaHCbl CBA3WN — MPONETH,
coaepxawuecs B cnmcke ceaHcoB cBsA3n APl GSN.

Ovarpamma MOXeT npedoCcTaBnsTb PeXuMM OTODpaxeHWs ceaHCoB CBA3W, CM. PUCYHOK 3.8
(c. 17). MNepekntoyeHne pexuma OOMKHO BbiTb BbINOMHEHO B Buae 4dekbokca (OBosHayeH
«Tonbko oTcnexuBaemble»). B pexume oTobpaxkeHUsi CeaHCOB CBSA3M CKPbIBAKOTCA BCe
nponeTbl, He coaepXallmecs B Cnicke ceaHcoB cBs3n. Ecnu ansa KA npu 3agaHHom maclutabe
Avarpammbl He oTobpaxaeTcs ceaHCoB, OH OOMKeH ObiTb CKpbIT. [1paBMNoO COPTUPOBKK MO
BrvkaviLueMy NponeTy AOIMKHO NPUMEHSATLCS U B 3TOM pexuMe.

Buoxet pomkeH obHOBNATL MHOpMaLMIO He pexe, Yem pa3 B 6 yYacos. [nsa obHoBneHus
pekomeHayeTcs ucnonb3oBatb npoTokon WebSocket B cooTB. ¢ gokymeHTauuen APl GSN.
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3.2.6
3.2.6.1

3.2.6.2

18

Bupgxet «Kaprta»

OnucaHue u npuopuTeT PYHKLUN

Buoxetr «Kapta» B peanbHOM BpemeHM OTOOpakaeT MecTononoxeHwe u Tpaektopuio KA, KoTopbin B
OaHHbI MOMEHT OTCNEXMBAET CTaHUMS.

Tpaektopusa KA — nuHms, obo3Hadvatowas mectononoxeHne KA oTHOCUTENBHO 3eMIM BO BPEMS ABUXKEHMS
no opbute. TpaekTopuio MOXHO MpPeacTaBMTb Kak Habop Touvek (KoopawuHaT) Ha 3emMne, COeOMHEHHbIX
nuHnen. KoopanHaTtbl BCeX TOYEK TPAEKTOPUN MOXHO BbIYUCIIUTL, 3Has opbuTanbHble napameTpbl KA u
Tekywee Bpemsi. OpbutansHble napametpbl umetotcss B AP GSN B cpopmate TLE — Two-Line Elements
ana kaxgoro KA.

Kpome TpaekTopuu, Ha KapTe Takke AormkHa ObiTb oToOpaxkeHa 30Ha paguosugnmocty KA. 3oHa pagmoBsu-
anmocTtn KA moxeT bbITb MpeacTaBrneHa Kak cerMeHT cpepbl, 00pa3oBaHHbIN KacaTenbHbIMU, NPOBEAEHHbI-
mu oT KA k 3emne. Ha kapTe, ogHako, 30Ha pagnoBUAMMOCTN MOXET MMETb UCKaXKEHHYH0 (hOpMy 13-3a Kap-
Torpacpmnyeckon npoekumn. Npumep peanmsaummn 30H paguoBUANMOCTI MOXHO NOCMOTPETL 3aeck [GitHub:
tomvdb/satellite-server].

Ha pucyHke 3.9 (c. 18) npuBeneH npumep suaxeta «Kaptar.

PucyHok 3.9 — lNMpumep Bugxketa «Kapta», pasmep 2x1

Kapta

v

SXC-2111
L: 63.123 O: 129.123

MpuopuTeT: HU3KNN

®dyHKUMOHanNbHbIe TpebGoBaHUA

R/FN-9.1

R/FN-9.2

R/FN-9.3

R/FN-9.4

R/FN-9.5

R/FN-9.6

R/FN-9.7

BuoykeT gormkeH otobpaxaTb kapTy 3emrnm, MECTOMONMOXEHNE CTAHLUN U TEKYLLIEE MECTOMOIO-
xeHue KA. Tekyiee mectononoxerHne KA JOMKHO BbIYUCNATECS NO BPEMEHU 1 NapamMeTpam
op6uTbl B TLE.

B cniyyae, ecnu Hukakon KA B AaHHbBI MOMEHT He OTCreXnBaeTcs, KapTa AomkHa oTobpaxaTtb
onwxkanwmin no BpemeHn KA 13 cnucka ceaHCOB CBS3M.

B cny4yae, ecnuv Ha CTaHUMM aKTUBHO CNEXeHne (CM. BUOKET «HaBegeHne»), Mexay ctaHumen
1 MKoHKon KA gomkHa pMcoBaTbCst NNHUS.

Buoxet gomkeH otobpaxaTtb TpaekToputo KA B Buae KpuBOW NUHUWN. TpaekTopusi OormkHa
oTobpaxaTbcsi Ha nepmog BpemeHu (-1 4ac ... +1 yac) oT TeKyLero BpeMeHM.

BuoxeTr moxeT oTobpaxaTtb 30Hy pagmoBuammocTn KA Ha kapte. Mpu oTobpakeHnn 30HbI
paguoBMANMOCTN HEOHXOAMMO YyUnThIBaTb BbICOTY 0pbuThl KA, ero mectononoxeHue, a Takke
NCKaXeHns kaptorpadnyeckon NpoeKLmm.

BumpkeT gomkeH 0GHOBNSTL MHApOpPMaLMIo HE pexe, YeM pa3 B 5 cekyHa. [ns oBHoBneHus
pekomeHayeTcsi ucrnonb3oBatb npoTokorn WebSocket B cooTB. ¢ gokymeHTauuen APl GSN.

Mpu ucnonbsoBaHun npotokona WebSocket pekomengyetca obHOBNATL MHOpMaUmo no
Mepe nocTynnexHus coobueHnn ot ctaHummn ns WebSocket.
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3.2.7 Bupxet «Kamepa»
3.2.7.1 OnwucaHue n npuopuTeT PYHKLMUMN

Bumpxet «Kamepay» otobpaxaeT TpaHCnAuuio BUaeoCcurHana ¢ kamepbl. TpaHCcnsauusa ¢ kamepbl pasmella-
etcd Ha YouTube.

Ha pucyHke 3.10 (c. 19) npuBeaeH npumep sBuaxeta «Kamepay.

PucyHok 3.10 — NMpumep Bugxeta «Kamepar», pasmep 1x1

Kamepa

TpaHcnaums
¢ YouTube

MpuopuTeT: HU3KUI

3.2.7.2 ®dyHKUMOHanbHbIe TpeboBaHUA

R/FN-10.1 BwuaxeT gormkeH oTobpaxaTb TpaHCNsUMIo ¢ Kamepbl. TpaHCnsauusa ¢ kaMepbl pasMeLlaeTcs
Ha YouTube.

R/FN-10.2 BugXeT LOMKEH MMETb BO3MOXHOCTb M3MEHEHUS CChINTKM Ha TPaHCNSAUMIO B MAHENN agMUHN-
CTpMpOBaHMs.
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3.3

3.31
3.3.1.1

3.3.1.2

3.3.2
3.3.2.1

20

Buaoxetbl Bknagkm « WebSDR»

Ons Bknagkm « WebSDR» no ymonyaHuio ncnonb3yeTtcs ceTka pasmepamm 6x2 sueriku. LnprnHa suenkm
B NMUKCENSAX NMpU 3TOM JOSMKHA ObIThb B 2 pa3a MeHbLue, YeM Ha Bkragke « CoCTosiHMEY.

Buaxet «[lekoaepbi»
OnucaHue n npuoputeT PyHKLUU

Buoxet «[ekogepbl» B peanbHOM BpeMeHu oTobpaxkaeT COCTosiHMe BCeX OeKoaepoB, paboTalowmx Ha
cTaHumn. CocTosiHMe AeKoaepa BKIoYaeT akTUBHOCTb, KONMYECTBO AeKOAMPOBaHHbIX NaKeToB, KONIMYECTBO
ownBoK AekoampoBaHus 1 T.n. bonee noapobHy MHMOPMALMIO MOXHO Y3HaTb B OHMalH-AOKYMEHTaLMm
no APl GSN.

Ha pucyHke 3.11 (c. 20) npuBegeH npumep Buaxeta «[Jekoaepbl».

PucyHok 3.11 — lNpumep Bugxeta «lekogepbl», pasmep 2x1

Hexogepsl

#1: sputnix-ax25
Bcero nakeToB: 1234

MpuHsaTo: 1001 a
MpuHATO (C oWwmnbKamn): 230

C6polueHo: 3

#2: sputnix-ax25
Bcero nakeTos: 234

MepenaHo: 234

MepepaHo(c owmbkamn): 0

Co6poLueHo: 0 ]

MpuopuTteT: cpeaHnin

®dyHKUMOHanNbHbIE Tpe6GoBaHUA

R/FN-11.1  Bugxet gomkeH otobpaxaTtb nHdopmaumio 060 Bcex gekogepax CTaHUmu1, ykadaHHbIx B API
GSN. lNpwu konnuecTBe aekoaepoB GonbLLeM, YeM NOMELLAETCs B BbIGpaHHbIN pa3paboTynkomM
pasMep BUIKETA, AOMYCTMMO MOSIBIIEHNE BEPTUKASBHOWM MNOMOCHI NMPOKPYTKMU.

R/FN-11.2 BupgxeT gormkeH otobpaxaTtb BCO MHOPMaLMIO, MOMEYEHHYIO KaK «BaxkHasa» («important») B
OHnanH-gokymeHTtaumm no APl GSN.

R/FN-11.3 BugxeT gomkeH o6HOBNATL MHpOpMaLMIO He pexe, Yem pa3 B 5 cekyHa. [Ana obHoBneHus
pekomeHayeTcs ucnonb3oBatb npoTokon WebSocket B cooTB. ¢ gokymeHTauuen APl GSN.

R/FN-11.4 Tlpu ucnonb3oBaHmn npotokona WebSocket pekomeHnayetcs obHOBNATL MHOpMaLUO Mo
Mepe NocTynneHnsa coobLieHun ot ctaHummn ns WebSocket.

BuaxeT «[MapameTpbl paguonmHumny

OnucaHue n npuoputeT byHKUUU

BuoxeT «[apameTpbl paamonMHumy» B peanbHOM BpeMeHn 0TobpaxaeT AaHHbIe napamMeTpax paavonHnm
c KA, KoTopbit B J@HHbIA MOMEHT OTCreXuBaeT cTaHuus. [apameTpbl paguonuHuM BKITOYAKOT YacToThl
npvema v nepegayu, AONNEepOBCKUIN COBUI YacTOTbl, CKOPOCTb Nepeaaym AaHHbIX U T.n. bonee nogpobHyto
WHOPMaLIMIO MOXHO Y3HaTb B OHManH-gokymeHTaumm no APl GSN.

Ha pucyHke 3.12 (c. 21) npuBeaeH npumMep Buaxeta «llapameTpbl paganonmHum».

MpuopwuTteT: cpeaHuin
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3.3.2.2

3.3.3
3.3.3.1

3.3.3.2

PucyHok 3.12 — NMpumep Bugxeta «lapameTpbl paguonuHumny, pasmep 2x1

MapameTpbl paguonuHnm

SXC-2111

Hecywasa RX (ocH.): 435.100 MI'y,
Honnep: 10234 'y,
Koppekuus: 0.001 ppm
MpoTokon: sptx-ax25
CkopocTb: 2400
Hecywasa TX (ocH.): 435.100 MI'y,
Honnep: 10234 I'y,
Koppekuus: 0.001 ppm
MpoTokon: sptx-ax25
CkopocTb: 2400

¢yH KuMOHanbHbIE Tp96OBaHVI9I

R/FN-12.1 BuaxeT gomkeH otobpaxaTb MHpopMaumio Bcex akTuBHbIX paguonuHmi ¢ KA na APl GSN.
Mpu otcytcTBum KA, BUOXKET AOMKeH oTobpaxaTb nycTble nons. [pu konnyecTse pagnonuHmm
fonblem, Yem nomMellaeTcs B BblOpaHHbIA pa3paboTynkomM pasmep BuaxeTa, AOMYCTUMO
NnosiBNEHNe BEPTUKArbHON NOOCHI MPOKPYTKM.

R/FN-12.2 BugxeT gormkeH otobpaxaTtb BCO MHOPMAaLMIO, MOMEYEHHYIO KaK «BaxkHasa» («important») B
OHnanH-gokymeHTtaumm no APl GSN.

R/FN-12.3 BugxeT gomkeH obHOBRATb MHAOPMALMIO HE pexe, Yem pa3 B 5 cekyHa. [na obHoBneHus
pekomeHayeTcs ucnonb3oBatb npoTokon WebSocket B cooTs. ¢ gokymeHTauuen APl GSN.

R/FN-12.4 Tlpu ucnonb3oBaHun npotokona WebSocket pekomeHayeTcsi 0OHOBNATL MHOPMaLMIO MO
Mepe NocTynneHnsa coobLieHun ot ctaHummn ns WebSocket.

Bugxet «CnekTtp»
OnucaHue 1 npuoputeT byHKLUU

Bugxet «CnekTp» B pearnbHOM BpeMeHU O0ToDpaXaeT CNekTp pagmoyacToT, MPUHMMaeMbIM TPaHCUBEPOM,
n3 cnyx6bol WebSDR. lNMogpobHee 0 cnekTpax 4acToT pagMocurHana CM. COOTBETCTBYHLLYH CTaTbio B
Bukunegun.

Bumpxetr «CnekTp» peanusoBaH B pamkax npoekta GnuRadio Bokehgui [GitHub: gnuradio/gr-bokehguil.
BuoxeT paboTaeT no npotokony Bokeh, TpebyeTcs MHTErpnpoBaTh rOTOBLIN BULKET B CTPAHULLY COCTOSIHUS.

Ha pucyHke 3.13 (c. 22) npuBeaeH npumep BuaxeTta « Cnekrp».

MpuopuTeT: HU3KMN (Heoba3aTenbHasa PYHKUMSA)

¢yH KUuMOHanbHbIE Tp96OBaHVI$I

R/FN-13.1 BuaXeT OO/MKEH B pearibHOM BpeMeHM OTobpakaTb CMEeKTp 4acToT, NPUHMMAaeMbIX TpaH-
cnBepom. Heobxogumble agaHHble npepocTaenstoTca cepsepom WebSDR no npotokony
WebSocket (Bokeh). Cm. npoekt GnuRadio Bokehgui [GitHub: gnuradio/gr-bokehgui].

R/FN-13.2 BuaxeT gomkeH oTobpaxaTb nognucu ocen rpaduka. o ropusoHTanbHOM OCKM OOSMKHbI
pacnonaratbcs 4actoTbl B 'L, NO BEPTUKANBHOW — OTHOCUTENbBHBLIA YPOBEHb curHana B ab.
HauanbHas To4ka ropn3oHTanbHOM OCK AOoMMKHa pacnonaratbcs B LeHTpe rpadmka. Hayanom
oTcyeTa Ha rpaduke CYMTAETCsl Hecyllasi YacToTa TpaHCuBeEpa, CM. OMMcaHue BUKETa
«TpaHcuBepbI».

R/FN-13.3 BugxeT JOMmKeH NpedocTaBnsTb BO3MOXHOCTb BblOOpa TpaHcMBepa Yepes3 naHenb agMuHU-
CcTpupoBaHusi. B 3aronoeke OomKHO oTOOpaXkaTbCsl Ha3BaHWe M HOMep TpaHcuepa n3 API
GSN. [Ipyrue HacTpoiku oTobpaxkeHns 3agatoTcs Ha ctopoHe cepBepa WebSDR.
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PucyHok 3.13 — NMpumep Bugxeta «Cnektp», pasmep 3x1

CnekTp (#1: LimeSDR RX)

Freq: 435 123 456 'y
Gain: -60 ob

-15000 -10000 -5000 0 5000 10000

15000 Ty

R/FN-13.4 Tlpu HaBegeHUM Mbiwn Ha rpadunk CnekTpa, AOIMKEH OTPUCOBLIBATLCS Kypcop B BUAE nepe-
Kpectus. BepTukanbHas nuHMa gomkHa obo3HavaTb YacTtoTy (Mo ocu X), ropnsoHTanbHas —
TEeKyLUN ypoBeHb curHana B Ab ons aTon 4YactoTbl. Bo3ne nepekpectus gomkHa OTpUCOBbI-

BaTbCA TEKCTOBAasA NoAcKaska.
R/FN-13.5

Buaoxet gorkeH paGOTaTb B peaJibHOM BpEeMEeHMU. OT06pa)KeHVIe NOCTYNMBLUNX AOaAHHbIX

[OJIMKHO BBIMOSHATLCA C 3a4epXKKon, He npesbiwatoiert 100 Mc., n YacToTon OOHOBNEHUS HE

MeHee 5 kagpos/cek.

Bupxet «Bogonaao»

OnwucaHue u npuopuTeT PYHKLUN

Buoxet «Bogonan» B peanbHOM BpeMeHWU oTobpaxkaeT cnekTporpaMmmMmy curHana, npuHMMaemMoro TpaHcu-
BepoM, 13 cnyx6bbl WebSDR. MogpobHee o cnekTporpammax cM. COOTBETCTBYHOLLIYIO CTaTbio B Bukunegum.

Bumpxetr «Bogonag» peanunsoBaH B pamkax npoekta GnuRadio Bokehgui [GitHub: gnuradio/gr-bokehguil.
BuoxeT paboTaeT no npotokony Bokeh, TpebyeTtcs MHTErpnpoBaTh roOTOBLIN BULKET B CTPAHULLY COCTOSIHUS.

Ha pucyHke 3.14 (c. 22) npuBeaeH npumep Buaxeta «Bogonag».

PucyHok 3.14 — lNMpumep Bugxeta «Cnektp», pasmep 3x1

Boponag (#1: LimeSDR RX)

ri

AT

Freq: 435 123 456 'y
|| Gain: -60 b

8|
."-_
F |
7
4

LTESY, P

-15000 -10000 -5000 5000 10000

15000 Iy

MpuopuTeT: HU3KMIN (Heoba3aTenbHasa OYHKLMSA)
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3.3.4.2 ®yHKuUMOHanbHble TpeboBaHUA

R/FN-14.1

R/FN-14.2

R/FN-14.3

R/IFN-14.4

R/FN-14.5

BuoxeT gomkeH B peanbHOM BpeMeHN oTobpaxaTb CneKkTporpaMMy curHana, npuHMMaemoro
TpaHcuBepoM. Heobxoammble aaHHble npegocTaensatoTca cepsepom WebSDR no npotokony
WebSocket (Bokeh). Cm. npoekt GnuRadio Bokehgui [GitHub: gnuradio/gr-bokehgui].

BuoxeT gomkeH otobpaxaTb noanucu ocel rpadumka. Mo ropusoHTanbHOM OCU AOMKHbI
pacnonaratbCs 4acTtoTbl B U, MO BEpTUKaNbHOW — BpeMsi B CeKyHaax. HayanbHas Touka
rOpM3OHTasrIbHOM OCKM OOfMKHa pacrnonaratbCs B LEHTpe rpadumka. Hayanom ortcyeta Ha
rpachmke cunTaeTcsa Hecyllasi YacToTa TpaHCcMBepa, CM. ONMCaHne BUIpKeTa « TpaHCMBEPHI».

BuaxeT pomkeH NpeaocTaBnaTb BO3MOXHOCTL Bblbopa TpaHcMBepa vepes naHernb agMuHK-
CTpupoBaHusi. B 3arornoBke AoMmKHO oToGpaxaTbCcsl Ha3BaHWe M Homep TpaHcuBepa 3 API
GSN. [Ipyrue HacTpolikn oTobpaxkeHUs 3agatoTcs Ha ctopoHe cepBepa WebSDR.

Mpy HaBeAeHWU MbILLW Ha CMEeKTporpaMMy, AOSMKEH OTPUCOBLIBATLCA KypCcop B BUAE BEpTU-
KanbHOW NUHWK. nepekpecTre. BepTukansHasa nuHns gormkHa o6o3HavaTb YacToTy (no ocum X).
Boane kypcopa AomxHa OTpUCOBLIBaTLCA TEKCTOBas nogckaska.

BuoxeTr gomkeH pabotatb B peanbHOM BpeMeHU. OTobpaxeHWe MOCTYNUBLUMX OAaHHbIX
OOIMKHO BbIMOMHATLCA C 3a4epXKoW, He npeBbiwatowen 100 Mc., U YacToTon OGHOBMNEHMS He
MeHee 5 kagpoB/cexk.
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MaHenb agMUHUCTPUPOBaAHUA

PepaktupoBaHue CTpaHUL, COCTOAHUA
OnucaHue 1 npuoputeT hyHKLUU

MaHenb aAMUHUCTPUPOBAHMSA UCNONb3YeTCcA ANA co3aaHus, yaaneHus, peaakTupoBaHUsa CTPaHUL, CoCcTos-
HUI Ans cTaHumi. CTpaHuLbl COCTOSIHUSA B MaHeny agMUHUCTPUPOBaHUSA NpeAcTaBneHbl B BUAe 0GbEKTOB,
cogepxalux B cebe gpyrme oObeKTbl: BKNaaku (CETKU BUMKETOB), OTAENbHbIE BUMKETLI, @ TakKe HaCcTPOu-
KW.

Mpu pa3paboTke NaHenu agMWHUCTPUPOBAHMS PEeKOMEHZyeTcs WUcnonb3oBaTb 6MGNMoTekn django u
django-rest-framework.

MpuopuTeT: BbICOKUN

PyHKUMOHaNbHLIE TPpeboBaHUA

R/FN-15.1 T[laHenb agMMHUCTPUpPOBAHWS AOMKHa NPeAoCTaBNSATb NONb30BaTENLCKUI MHTEpdeNc ans co-
30aHuvs, yoaneHusl, pegakTMpoBaHNUst CTPaHWL, COCTOSIHUIA ANd cTaHuuin. CTpaHuLbl COCTOSHUSA
OOMKHbI ObITh NPeACcTaBneHbl B BUAE 0OBHEKTOB.

R/FN-15.2 Kaxabii 06beKT CTpaHuLbl COCTOSIHUSE JOMKEH NPeaoCTaBNATb BO3MOXHOCTb AobaBneHns/y-
AaneHus/pefakTMpoBaHusa 06GbEKTOB BKNaAoK (CETOK BUOKETOB) U OTAENbHbIX BUKETOB.

R/FN-15.3 [Ins kaxgoW CTpaHuLUbl COCTOSIHUS AOMKHbI ObiTb M3MEHSIEMbl Criegytolmne HacCTPOWKK:
KoHeuHble Todkn APl GSN, ngeHtundukartop ctaHumm B API.

R/FN-15.4 Bce HacTpoWKun CTpaHu1L, COCTOSHUS, BKITAOKN U BUOKETbI AOMKHbI ObITb 4OCTYMHbI AN YTEHUS
yepes REST API.

PepakTupoBaHue BKNafoK (CETOK BUAXKETOB)

OnucaHue n npuopuTteT PyHKLUMU

MaHenb agMUHUCTPUPOBAHUSA UCMONb3YETCA ANA CO34aHuUs, yaarneHusl, peqakTMpoBaHUs BKNanok eHympu
CTpaHuL cocTosiHMs. Bknagku npeacraBneHbl B Buae obbekToB, codepxkallimx B cebe Apyrue oGbekTbl:
oTAenbHbIe BUOKETbI U HACTPOWKN.

MpuopuTeT: BbICOKUN

®dDyHKUMOHaNbHLIE TPpeboBaHUA

R/FN-16.1 T[laHenb agMMHUCTPUPOBAHUS OOMMKHA MpPeaoCTaBnsiTb MONb30BaTENbCKUA MHTepdenc ans
co3gaHus, yaaneHusi, peaakTupoBaHUS BKNagoK CTpaHuLbl COCTOAHUSA. Bkrnagkv 4OmKHbI ObITb
npeacTaBneHbl B BUae 0ObEKTOB.

R/FN-16.2 Bknagku 4omkHbl ObiTb BUANMBI U peaaKkTUpyeMbl TONbKO BHYTPU OAHOM CTPaHMULLbl COCTOSIHUS.

R/FN-16.3 Kaxapbii 0ObekT BKMagKM OOMKEH NPefoCTaBnsATb BO3MOXHOCTb JobaBneHus/yganeHus/pe-
AAKTMPOBaHUS BUOXKETOB.

R/FN-16.4 [1ns kaxgow BKNaaku AOMKHbI ObiTb U3MEHSAEMbI CrieayoLLne HAaCTPOWMKMK: KOHEYHbIe Touku API
GSN, Ha3BaHue (3aronoBOK) BKMAaAKU, pa3Mepbl CETKM (LUMPUHA, BbICOTA) B SYENKAX.

R/FN-16.5 Bce HacTpowkun BKIagoK U BUIKETOB AOJMKHbI ObITb AOCTYMHbI AN YTeHus yepe3 REST API.

PepakTupoBaHue BUAXETOB
OnucaHue u npuopuTeT PyHKUUMN

MaHenb agMWHUCTPUPOBaHUS MCNOMb3YeTCA ONs Co3naHus, yaaneHus, pedakTUpOBaHUS BUOKETOB Ha
BKIagKe 8Hympu CTpaHuLbl COCTOSHUSA. BuaxeTbl NpeAcTaBneHbl B BUAe 00beKTOB, cogepxallmx B cebe
Nnons ¢ HacTpomKamu.

MpuopuTeT: cpegHun

¢yH KUuMOHanbHbIE Tp96OBaHVI9I

R/FN-17.1 TlaHenb agMMHUCTPUPOBAHUS OOSMKHA MpPeaoCTaBnsTb MONb30BaTENbCKUIA MHTepdenc ans
CO3[aHus, yaaneHus, peqakTMpoBaHNs BUXKAETOB CTPaHULbl COCTOSHUS. BrumkeTbl OOMKHbI
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ObITb npeacrtaeneHbl B Buae 0ObEKTOB.

R/FN-17.2 BugxXeTbl JOIMKHbI ObITb BUANMBI U peaakTMpyeMbl TONIbKO BHYTPW OOHOW 8K/1a0Ku CTpaHWULbl
COCTOSIHUS.

R/FN-17.3 [na kaxgoro BuaxeTa OOMKHbI ObiTb M3MEHSIEMbI CeaytoLmMe HaCTPOWKK: MAEHTUgUKaTop
AaHHbIX B API GSN, Tvn Bugxerta (CM. COOTB. pasfensl cneumdukaunm), HasgaHue (3aronoBok)
BUOXETa, MECTOMONOXEHNE BUIKETA Ha BKMagke; Apyrme HacTpoWnku, cneundudHble Ans
BUOKETA.

R/IFN-17.4 [na kaxpgoro BuoxeTa MOryt ObiTb M3MeHsieMbl marnnuHau noned. MannuHru nonen —
conocTaeneHus rorne sudxema-rnorne daHHbix 8 APl GSN-mekcmosas nodnuce. MNogpobHee
B OHMNanH-gokymeHTaumm no APl GSN.

R/FN-17.5 Bce HacTpoWKun BUAXKETOB AOIMKHbI ObITb AOCTYNMHbI ANns YTeHust Yepe3 REST API.
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TpeboBaHMA K BHELWWHUM UHTepdencam

MHTephencbl o6opyaoBaHusa

He npegbsaBnseTca ocobbix TpeboBaHui K MHTepdericaM 06opyLoBaHUS.

MporpammHbie nHTepcencol

Ha pucyHke 4.1 (c. 26) npuBegeHa cxema MHTepdEncoB, KOTOpblie AOMKHbI ObITb MPegoCcTaBneHbl Ans
CTpaHuL, cocTosiHUA co cTopoHbl AP GSN.

R/SI-1

R/SI-2

R/SI-3

R/SI-4

Mpu ncnonb3oBaHMM NPOrPaMMHbIX MHTEPENCOB B CTpaHULLAX COCTOSIHMSA criedyeT OpUeHTU-
poBaTbCA Ha crnefylollee NpaBuno: AN AaHHbIX, OOHOBMNsSieMbIX He valle, yem 1 pas B yac,
ponyctumo mncnons3dosate REST APl GSN; ansa onepatMBHO 0GHOBMASIEMbIX JaHHbIX PEKOMEH-
ayetcs ucnonb3oBatb WebSocket.

I'IporpaMMHble I/IHTep(beIZCbI OOJDKHbI NpeaoCcTaBnATb BCe MarHOCTU4eCkmMe gaHHble Ha3eM-
HbIX CTaHLUW, Heobxoaumble ANs peann3aunn ctpaHul, COCTOAHNA B COOTB. C Tpe6OBaHl/IF|MI/l
9TOro AOKYyMeEHTA.

[nsa nporpaMMHbIX MHTEPKENCOB JOIMKHA ObITb JOCTYMHA OHNaMH-4OKyMeHTauus. B oHnank-
OOKYMeHTaLmMm OormkHbl 6bITb NpuBeaeHa Bca MHdopmauus, Heobxoammas ons peanusauum
CTpaHUL, COCTOSIHUA B COOTB. C TpebOoBaHMSAMU 3TOr0 AOKYMEHTA.

CTpaHu1Ubl COCTOSIHUS OIMKHbI MPeaoCTaBnsATb UHTepdenChl, COBMECTUMbIE C BEG-CepBepOoM
nginx B pexume FastCGl, peBepc-npokcu Unmn cepeepa CTaTUYECKOro KOHTEHTa.

PucyHok 4.1 — Cxema nporpammHbix uHTepdencos APl GSN

gsn.yktaero.space/api
(—
HTTP HTTP REST AP
CtpaHuua
TOSAHNSA i-
COCTO WebSocket gsn.yktaero.space/api-ws
dashboard.gsn.yktaero.space/ WebSocket API
<VI,EL6HTVICbVIKaTOD cTaHunm>
gsn.yktaero.space/websdr
(_ ——
WebSocket WebSDR Proxy

UHTepdencobl nepegaym gaHHbIX

R/DI-1 OTob6paxeHue CTpaHUL, COCTOSAHUA

CepBep CTpaHuL, COCTOSIHUSI AOMMKEH OTODpaXaTb CTPaHMLYy COCOTOSIHUA NO MAeHTUMKaATOPYy CTaHLUKM Npu
3anpoce nonb3oBartend. CepBep CTpaHWL COCTOSIHUS AOMKEH oOCnyXuBaTb HECKOMBbKO MONb30BaTenemn
ogHoBpeMeHHo. CepBep CTpaHWL, COCTOSIHUS OOMMKEH NoaaepXmBaTb OTKPbITME HECKOMNbKMX pPasHbIX
CTPaHWL, COCTOSIHUSA UIN HECKOSbKMX 3SK3EMMMNSAPOB OOHOW CTPaHWLbl COCTOSHUA OOHUM MOSb30BaTENEM.
CTpaHuLbl COCTOSIHUS [OIMKHBI ObITb 4OCTYNHBI Nonb3oBaTenam no npotokony HTTPS.

R/DI-2 NaHenbL agpMMHUCTPMPOBaHUA

CepBep cTpaHu1L, COCTOSIHUS LOSMKEH NPEAOCTaBNATbL MHTEPdENC NaHenn agMMHUCTPUPOBaHus. B naHenu
aaMUHUCTPUPOBaHUSA OOMKHbI ObITb peann3oBaHbl CReAyoLLME BOSMOXHOCTU:

R/DI-2.1
R/DI-2.2
R/DI-2.3
R/DI-2.4
R/DI-2.5

CosgaHuve 1 yoaneHue cTpaHuL, COCTOAHUS AN CTaHLWA NO MOEHTUMUKATOPY CTaHLUN.
N3meHeHne cocTaBa BKNafoK Ha CTPaHULLE COCTOSHUS.

N3meHeHne pa3mepa CEeTKU Ha CTPaHULIE COCTOSHUS.

NameHeHMe cocTaBa M MeCTOMOMNOXEHUS BUMKETOB CTPaHWLbl COCTOAHMS.

M3meHeHne agpecoB KOHEYHbIX Touek ans 3anpocoB B APl GSN.
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4.3.3 R/DI-3 Npacdhnyeckne nurepcencol

padunyeckunin nHTepdenc CTpaHnL, COCTOSIHUS — OCHOBHast PyHKLMOHANbHOCTb, peanuayemas B KOHTEKCTE
3TOro JoKymeHTa. paduyeckme nHTepdencsl AOMKHbI OTBEYaThb CNeayoLwmMm TpeboBaHMAM:

R/DI-3.1

R/DI-3.2

R/DI-3.3

R/DI-3.4

R/DI-3.5

padunyeckne nHTepdencobl OMKHbI ObiTb 3aLLULLEHBI OT HEKOPPEKTHLIX AENCTBUI NOMb30Ba-
Tensi. 9To TpeboBaHNe OTHOCUTCS B MEPBYHO o4Mepeab K MaHenu agMmuHucTparopa.

TekcT B rpadmyeckux uHTepdericax JomkeH ObiTb YutaeM. PekomeHayeTcs Ucnonb3oBaHme
CBEeTNOro ooHa 1 TEMHOTO TEKCTa AJ1s1 CTPaHWL, COCTOSIHMS.

OnemeHTbl ynpaBreHUs Ha CTpaHuLax COCTOSIHUS pPEeKOMEHOYEeTCHA BbIMOMHATL B CTuUne,
aHanoru4yHoMm apyrum cepsmucam OO0 «AKC».

B crniyyae BO3HMKHOBEHMSI OLIMOBOK Ha CTpaHMLAX COCTOSIHUSI (Hanpumep, NoTepsi CBA3M C
cepepom APl GSN), oomkHbl BbIBOAUTLCS rpadnuyeckme npeaynpexaeHust.

Pekomengyetcs pgenatb rpaduyeckne uHTepdencbl aganTMBHbIMU K pasmepam dKpaHa
nornb3oBaTerns.
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Opyrne HecbyHKLUUOHaNbHbIE TpeboBaHUA

TPGGOBaHMﬂ K npon3BoanTesibHOCTU N OTKa30yCTOﬁqMBOCTM

R/PF-1 Konn4yecTBO Nnonb3oBaTeneun

CepBuC CTpaHuL, COCTOSIHUA LOrmkeH obcnyxuBaTb He MeHee 50 OAHOBPEMEHHbIX CECCU CTpaHuy,
COCTOSIHMS. Bpemsi OTKpbITUS HOBOWM CECCUMM CTPaHULbl COCTOSIHMS HE JOMMKHO npeBbiwaTh 10 cekyHa,.
R/PF-2 KonuyectBO cTaHLMn

CepBuC CTpaHUL, COCTOSHNSI JOIMKEH NOAAEPXKMBATL OTOBPaXKeHMs CTpaHUL, COCTOSIHUSA HE MEHee YeMm ans
50 cTaHuuin. Bpemsa OTKpbITUA HOBOW CECCUM CTPaHULbl COCTOAHMSA HE AOMKHO npeBbiwatb 10 cekyHA.
R/PF-4 Harpyska Ha APl GSN

OpHa ceccus cTpaHuLbl COCTOSHMS He JOMMKHa co3gaBaTh Harpy3ky Ha cepsepa API GSN, npeBbiwatoLLyto
5 3anpocos k API B cekyHAy.

R/PF-5 Nopaepxka nonb3oBaTenbCKUx 6pay3epoB

CTpaHuLbl COCTOSIHUSA HE AOIMKHbI UCMONb30BaTh NPOrpamMMHbIe TEXHOMNOMMK, NoAAePKNBAEMbIE MEHEE YEM
90% ©Opay3epoB cornacHo canTy caniuse.com.

R/PF-6 OTKka30ycTOMYNBOCTbL CUCTEMbI

CucTema gormkHa 6biTb (DyHKUMOHMpPYtoLen 95% BpeMeHu, TO eCcTb NpocTanBaTtb He Gonee 1 yaca B A€Hb.

TpeboBaHuA kK 6e3onacHOCTU

R/SE-1 TpeboBaHusa k pasrpaHM4eHUI0 AocTyna K uHcpopmauum

Monb3oBaTtenu CTpaHuLy, COCTOAHUA, 3a UCKIKYeHUeM aaMUHUCTPATopOoB, HE OOJKHbl MMETb OO0CTyna
K naHenn agMuHucrTparopa. Monb3oBatenu, 3a WCKIYEHNEM agMUHUCTPATOpPOB, He AOOJIKHbl UMETb
BO3MOXXHOCTU BMeELLATeNbCTBa B beHKLlMOHVIpOBaHMG CTpaHuL, COCTOAHUA.

R/SE-2 TpeboBaHusa k kpuntorpaduyeckon 3awmte nHdopmaumm

Bce gaHHble, 3anpawmBaemMblie 3 APl GSN, fomkHbI NnepegaBaTbCs TOMbKO MO 3alULLEHHBIM MPOTOKOam
HTTPS n WSS (WebSocket Secure) ¢ ucnonssopaHmem npotokorna TLS He Huxe Bepcum 1.2. lNonb3oea-
Tenu JOrmKHbI obpalLaTbes K cTpaHuuam coctosHus no npotokony HTTPS. TokeHbl ayteHTudukaumm API
GSN (npu Heo6xo0AMMOCTH) OOMKHbI ObITh 3aLUULLIEHbI OT NepexsaTa TPETbMMU NULLaMN.

R/SE-3 Tpe6oBaHMA K MeXXCeTeBOMY 3KPaHUPOBaHUIO

CTpaHuubl COCTOSAHMSA OOMKHbI ObITb 4OCTYMNHBLI N3 n3onmMpoBaHHOro cermeHTa cetn OO0 «AKC» anga o6-
LLIeJOCTYMHbIX CEPBUCOB Yepes peBepc-NpPoKeu Nginx, paboTatowem B pexume stream. TepMUHMpoBaHue
TLS gomKHO BbINONMHATBLCS CEPBEPOM CTPaHUL, COCTosIHUSA. Bxogsiume coeanHeHns B 06xoa peBepc-npoKcu
OOMKHbI 6nokmpoBaTtbes. Ha pucyHke 5.1 (c. 28) npuBeaeHa cxema MeXCETEBOIO 3KpaHNPOBaHUS.

PucyHok 5.1 — Cxema mexceteBoro akpaHnpoBaHust GSN

My6nuyHas nsonmposaHHas noacetb (DMZ)

(_gsn-yktaem-spaw_) Cepsep APl GSN

Mot 444 IP: 10.8.8.X

PeBepc-npokcu nginx

HTTPS
MopT 4:43

IP: 10.8.8.10

dashboard.gsn.ykt... CepBep CTpaHuL COCTOAHUA
HTTPS

NHTepHeT Mopr 445 IP: 10.8.8.Y
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5 — [ipyrne HedyHKUMOHarbHbIE TpeboBaHMSA

5.3 ATpubyTbl KayecTtBa NO

5.3.1 R/QA-1 ®yHKUMOHaNbLHOCTb

CTpaHl/ILI,bI COCTOAHUA peanua3yroT BCHO d)yHKLI,VIOHaJ'IbHOCTb, OMnnMCaHHYK B COOTBETCTBYHOLLUMX pasaenax
AaHHOIo TeXHN4YeCKOoro 3agaHusa.

5.3.2 R/QA-2 Ypo6cTBO noanepxku

R/QA-2.1

R/QA-2.2

R/QA-2.3

R/QA-2.4

CepBuC CTpaHMUL, COCTOSIHUA MMEET MONb30BaTeNbCKME MHTEPENCHI aOMUHNCTPUPOBAHMWS U
MOHMWTOPWHra.

CTpaHVILI,bI COCTOAHNA UMEKT OOKYMEHTAUUK Mo pa3BepTbiBaHNO, COOTBETCTBYHOLLYIO CTaH-
napty IEEE 1063-1993.

CTpaHu1Ubl COCTOSAHUA MMEIOT JOKYMEHTALMIO MO NOAAEPXKE, COOTBETCTBYIOLLYIO CTaHaapTy
IEEE 1063-1993.

CTpaHuubl COCTOSIHMS UCMONb3YIOT TEXHOMOMMM aBTOMaTUYECKOrO TECTUPOBAHUS, COOpPKM U
pocTtaeku (CI/CD).
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UcTopusa nameHeHmnmn

BEPCUA OATA ABTOP CMUCOK UBMEHEHUIA
B1 18.03.2023 | lMeTtpoB A. H. | — [JobaBneHo onuncaHne Bumketa «CnekTp»  BKNagku
«WebSDR». [E/FN-1]
— [obaBneHo onucaHne Bumketa «Boponag» Bknagku
«WebSDRy. [E/FN-2]
— HobaeneHo onvcaHue Bumxeta «Kamepa» Bknagku «Cocto-
sHue». [E/FN-3]
— Jo6aeneHo onncaHne yHKLUMOHANLHOCTU aAMUHNCTPaTHB-
Hou naHenwu. [E/FN-4]
— MNameHeHO onucaHne TpeboBaHua R/FN-2.7, B onucaHusd
BKNagok fob6aBneHbl pa3Mepbl CETOK MO YMONYaHMIo.
— Menkne ncnpaeneHus.
BO 15.03.2023 | MeTpos A. H. | JokyMeHT npuseaeH B cooTB. ctaHaapTy IEEE 830-1998.
A2 01.10.2022 | MetpoB A. H. | — [lo6aeneH pasgen «OTpucoBKa NponieTarowmnx CrnyTHUKOBY.
— Menkve ncnpaeneHus.
A1 30.09.2022 | MetpoB A. H. | — [JobaBneHo onncaHue API B gononHWTEmNbHbIE MaTepuans.
— Menkue ucnpasneHus.
A0 25.09.2022 | lMetpos A. H. | HavyanbHas Bepcus.
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Cnucok HegopaboTok

Cnucok HegopaboTok

BEPCUA CMUCOK HEAOPABOTOK

B1 — EIFN-4: He 3aBeplueHa cneumdukaumns Bknagku «[daHHble» N ee BUOKETOB.

— EIFN-6: He onncaHa gyHKUMOHANbHOCTb ManmnMHroB Nnomen B NaHenn agMUHUCTPUpPOBa-
HUS BUIKETOB.

— E/SP-1: He 3aBepLueH pa3gen «[noccapuiny.

BO — E/FN-1: He onucaH Bugxet «Cnektp» Bknagkn «WebSDRy.

— E/FN-2: He onucaHn Bugxet «Bogonaa» Bknagkn « WebSDR».

— E/FN-3: He onucaH Buaxet «Kamepa» Bknagku « CoCTosiHME».

— EIFN-4: He 3aBeplueHa cneundukaumns Bknagku «[daHHble» N ee BUOKETOB.
— EIFN-5: He onucaHa yHKLMOHANbHOCTL agMUHUCTPATMBHOW NaHenu.

— E/SP-1: He 3aBepLueH pasgen «[noccapuiy.
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MpunoxeHune A. OTpucoBka nponetarowmx KA

Ucnonb3oBaHue MHAOUKATOPAa NONoXeHUA Ha CTpaHuue
Celtyac Ha rnaBHol cTpaHuue gsn.yktaero. space otobpaxaeTtca nHamkartop nponeta KA.

WHoukaTop nponeta TpebyeTcd mHTErpmMpoBaTb C pa3paboTaHHOM CTpPaHWMLEN COCTOSIHUS Kak OauH U3
KOMMOHEHTOB. 0 CCbINKe HWXKe JOCTYNEH MCXOAHBIN KoA uHaukaTtopa B Buge davna JavaScript. [Ins ero
pa3paboTku He MPUMEHSNOCH HUKAKNX BHELLUHUX 3aBUCUMOCTEN, NOSTOMY OH MOXET BbITb BCTPOEH B Mobyto
CTpaHuLy C MUHUMAIbHOW A0PabOoTKON.

Ccbinka Ha penosutopuii: https://git.yktaero.space/yktaero-dev/gsn-trajectories. OT-
pUCOBKa MHAMKaTopa ocyllecTensieTcs ¢ nomoulbto HTML5 Canvas.

[Mpumep ncnonb3oBaHWs:

<!-- Moaknw4YyeHne ckpunta -->
<script type="text/javascript" src="/src/predict.js"></script>

<!-- Co3paHue 3nemeHTa Canvas -->
<div style = "text-align: center; width: 100%;">

<canvas id="canvas" width="600px" height="600px"></canvas>
</div>

<!-- 3anyck OTpUCOBKWU -->
<script>draw() ;</script>
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Mpunoxexve b

MpunoxeHue b. NMoccapun

CrtpaHunua coctosiHusa CuHoHumbl: Dashboard, [3wbopd. Beb-cTpaHuua, oTobpaxaroLasa onepaTuBHyO
MHpopMaLMIo 0 NnapameTpax Kakon-nmbo CUCTEMBI.

CepBep cTpaHul coctosstHua CuHoHumbl: Cepsuc cmpaHuy cocmosiHus, Crnyx6a cmpaHul, COCMOSIHUS.
Komnnekc MO, npegocrtaBnaoLLmMn nonb3oBaTensamM A0CTYN K HECKONbKUM CTpaHULaM COCTOSIHUSA.

Ceccus CTpaHUUbl COCTOAHUA CuHoHumbi: Ceccus rnonb3oeameris. I'Ipou,ecc Mcnonb3oBaHUA CTpaHULbl
COCTOAHUA MNMoJib30oBaTesieM OT OTKPbITUA Be6-CTpaHVIU,bI A0 ee 3aKpbITuA.

HasemHas ctaHuusa CuHoHumbl: HasemHass cmaHyusi cesi3u. [NporpammHo-annapaTtHbI KOMMMEKC, UC-
nonb3yLLUNNCA ONs npoBedeHus ceaHcoB paauocBasn ¢ KA. BkrovaeT TakMe KOMMOHEHThl Kak
aHmeHHas cucmema, mpaHcueepbl, ONOPHO-MOBOPOMHOE yecmpolicmeo, a Takke pabouyo crmaHyuto
ornepamopa. Kaxaasi HazeMHas CTaHUUA B KOHTEKCTE 3TOro AOKYMEeHTa UMEET YHUKanbHbIA UOEHTU-
dukatop B APl GSN.

KA CuHoHumbl: Kocmuyeckuli annapam, CriymHuk. CM. COOTBETCTBYHLLYHO CTaTbio B Buknnegun. Kaxagpiv
KOCMMYECKMIN annapar B KOHTEKCTE 3TOro AOKyMeHTa UMeeT YHuKanbHbln naeHtndukatop B APl GSN.

CeaHc cBa3n CuHoHumbl: CeaHc cesasu ¢ KA, Omcnexueaemsili npornem KA. HenocpeacTBeHHO npouecc
obMeHa AaHHbIMK MeXay KOCMUYECKMM annapaTtoM 1 Ha3eMHOW cTaHuuen no pagunokaHany. KA npu
3TOM Haxo4uTCs B MPSAMON BUAMMOCTUN HAa3eMHOWM CTaHLUUN.

Mponet KA CuHoHumbi: ponem. lNMepuog BpemeHun, B koTopbii KA Haxogutcs B MpAMOW BUOAUMOCTU
CTaHuuu.

PacnucaHue nponetoB Cnmncok Bcex nponertos KA B 3agaHHbIn NPOMEXYTOK BpEMEHMN.

APl GSN CuHoHumbi: Cepeep API, cniyxx6a GSN. Cepauc OO0 «AKCy», npegoctaBnatolLmi gmarHoctuye-
CKne gaHHble CTaHLI,I/II7I ana ncnonb3oBaHNA CTOPOHHUMU pa3p360Tqvn<aM|/|.

OwnarHocTunyeckmne gaHHble ctaHuMn CuHoHuMmbl: [JuazHocmu4yeckue OaHHble, Tenemempusi cmaHuuu.
[aHHble 0 TEXHMYECKUX NapameTpax PYHKLMOHMPOBaHNSI KOMMOHEHTOB CTaHuun, cobupaemslie 0O
ynpaeneHusi n nepeaaBaemble Ha cepepa APl GSN OO0 «AKC».

TLE CuroHumsl: lNapamempsi opbumbi KA. CM. COOTBETCTBYHOLLYIO CTaTbio B Bukuneaumm.

Monb3oBaTenb Jluo, ncnosnb3yulee CTpaHuLbl COCTOAHUA CTaHUM No HasHaveHuo. Knaccbl nonb3oBa-
Tenewn onucaHbl B COOTBETCTBYIOLLEM pasferne.

TpaHcuBep CuHoHUMbI: Paduomodyrnb, SDR, Paduo. AnnapaTtHoe CpeacTBO, OU3NYECKU BbIMOSTHAOLLIEE
nepegavy/npMemM AaHHbIX NO pagunoKaHany.

ony CuHoHumbi: OnopHo-nogopomHoe ycmpoticmeo, Cucmema HageedeHusi aHmMeHHbl. AnnapatHoe
CpeacTBO, HaMpaBMsoLWEee aHTEHHY B 3aaHHY0 TOYKy Ha Hebe. OObIYHO HaBeLeHWe BhINONHAETCS
MO aCTPOHOMUYECKUM Yrnam: a3vMyTy U BOCXOXKAEHUIO.

OtcnexuBanune KA CuHoHumbl: BedeHue, CnexeHue, HasedeHue. lNpouecc aBTOMaTM4eCKoro HaBene-
Hua OlY Ha mecTtononoxeHne KA B Hebe, a Takke NogcTpolKka napameTpoB TpaHcMBepa Ans Noa-
hepXxaHusi pagnocBasn.

Dekogep Habop MO, BbinonHsiowmi npeobpasoBaHne pagnocurHana ¢ TpaHcMBepa B 3adaHHbIN onepa-
Topom KA copmar.
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