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1. BBegeHwe

HacToswee pyKoBOACTBO onepaTopa pacrnpocTpaHAeTCs Ha cneumanm3npoBaHHoe
nporpammHoe obecrneyeHune «MAHOPAMA> (ganee — ClMO), npeaHasHayeHHoe ans
aBTOMaTM3aLUMK BbINOSHEHUS 3a4a4 PagUOMOHUTOPUHIa (PafMOKOHTPONS U U3MEPEHMS
TEXHUYECKUX NapaMeTPOB CUrHANOB PafuOaEKTPOHHbLIX CPEACTB, onpeaeneHns nx koopguHaTt
n/nunmn asaMmMyTOoB) NP COBMECTHOM UCMONIb30BaHMN C TEXHUYECKUMU CpeacTBaMm
PaganoOMOHUTOPUHIA UM KOHTPOSTbHO - U3MEepPUTENbHBIM 060PpYA0BaHUEM.

CIO oTHoCUTCS K cpencTtBaM ynpasneHusa, CBA3N, HaBuraumm 1 BblYNCNUTENBHOM TEXHUKM.
O6nacTbto NnPpUMeHeHnA CIo aensieTcs pPagnoceA3b, pagnoTexHnyeckne nsMepeHud,
PagnoOMOHUTOPUHT U pagnoneneHrosaHue.
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2. OCHOBHbIe CBEAEHMS

CloO «[MAHOPAMA» o6ecne4ymnBaer:

= aBTOMaTM3aLMIO MPOLLECCOB NIAHMPOBAHUS U OPraHMU3aLMN PagUOKOHTPOS, 06PaBGOTKM ero
pe3ynbTaToB, X YUYETa U XPaHEHUS;

*  MHTErpauuio TeXHUYECKUX CPEACTB PAaAMOKOHTPOMSA U YpaB/ieHNne UMM Ha OCHOBE efMHOW
CeTU CBA3Y;

" LeHTpannsoBaHHOE n/nnn OelueHTpann3oBaHHOE yrpaB/ieHUeE,

* BbIMOSIHEHWE TUMOBLIX 334a4 KOHTPOA 33 U3NTYYEHUAMM PaAMO3/TIEKTPOHHBIX CPEACTB,
yOanéHHyto paboTy c 060pyA0BaHMEM, NMPOBELEHNE PAANOTEXHUYECKUX U3MEPEHUI;

= TpebyeMbll YPOBEHb AOCTOBEPHOCTU NONyYaEMbIX PE3YSIbTATOB;

" MPOBEPKY FOTOBHOCTU M KOPPEKTHOCTU PYHKLMOHMPOBAHMSA TEXHNUYECKUX CPEACTB.

* BO3MOXHOCTb YCTaHOBKWN 1 UCMOJIb30BaHMNS Ha ONepauUmMoHHbIX cucTemMax Astra Linux, n
Windows 7,10.

HanpasneHuamu nosbiweHns apdeKTMBHOCTHU crieumanbHoro PPTK asnaroTca pa3paboTka v
BHeJpeHMe eanHbIX (4N BCEX TUNOB UMEIOLLLErocs 060pyaA0BaHUs) YHUPULMPOBAHHBIX
anropuTMoB:

= cbopa faHHbIX o POO;
* aHanusa (06paboTKN) AaHHbIX;
" pearnpoBaHus Ha BO3HUKHOBEHME HELITATHbIX CUTYaLMI, CBA3AHHbBIX C OMaCHbIM
(noTeHumanbHO onacHbIM) NpuMeHeHnem POC n BYY.
Pa3paboTka 1 BHeApeHWe eauHbIX aBTOMATU3MPOBaHHbIX anropuTMOB U Npoleayp (c6opa,
06paboTKu, pearnpoBaHns) NpeaycMaTpmuBatoT:

"  UCKNIOYEHME (MK CYLLECTBEHHYH MUHUMMU3ALMIO) PYYHbIX NpoLueayp (Tpebyrowmx yyactus
ornepaTtopa) Ha aTanax céopa AaHHbix 0 POO npu BbINOMHEHUN TUMOBLIX 3a4a4 NNaHOBOro
PPTK;

* Hanuuune 6aHKa (nepeyHs) TUNOBLIX, 3apaHee NOAroToBNeHHbIX 3agay PPTK (c
BO3MOXHOCTbIO UX KOPPEKLMM 1 aganTaummn Nof, KOHKPETHbIE YCIT0BUSI 0GCTAHOBKM);

"  Hanuume CrmcKa paspeLleHHblX paanonsnyydeHmi (6enbii CNUcok);

"  Hanuume Crmcka 3anpeLleHHbIX PpaganonsnyyeHmin (YepHbI CNUCOK);

" Ha/Muyne Cnucka HOBbIX (BHOBb BbISIBNIEHHbIX) PaAMON3NyYeHni;

"  Hanuuue CrnmckKa pagmonsnyyeHun, NnpeacTaBnsaroLWnX UHTepeC;

"  Hanuuue CrnmckKa pagmonsnyyeHun, He NPeacTaBAsSHOWMX UHTEPEC;

*  Hannune nepeYHst KpuTepmes onacHocTH';

"  Hanuuue npouenyp aBToOMaTUYECKOro OMoBeLLEeHMs onepaTopa B Cllyyae BbisiB/IeHUS

KpUTEpUs ONacHoOCTW.

TunoBon UNKN BeAEeHUS cneumanbHoro paguo - pagmotexHnyeckoro KoHtpons (PPTK) ¢
npumeHeHnem CI1O npegycmaTpmBaeT NocnenoBaTenbHOCTb BbINOJHEHNS 3a4ay:

* JIaHOBOrO KOHTPOSS (BbINO/THEHUSI OGHON UM HECKOJbKMX TUMOBBIX 3a4a4 KOHTPONA);

* aHanusa pe3ysbTaToB MNJIaHOBOrO KOHTPOSS (BbISIBNIEHUS HELUTATHbIX CUTYaLun);

" OLEHKW HELTaTHOM CUTyaumu;

" aKTMBaLMK NpoLeaypbl pearnpoBaHns Ha BO3SHUKHOBEHWE HELUTaTHOM CUTYaLMK.

L Mog Kputepmnem onacHoOCTU» nogpasymMmeBaeTCA: OTKIOHEHMEe ueHTpaanon YacCTOTbl U3ny4eHund ot
HOMWHAIbHOro 3Ha4eHunA, OTKIoOHEHNE M3MepeHHOl7I NonocCbl H4aCTOT U3ny4YeHnAa OT HOMMUHarNbHOINo 3Ha4eHuA,
BblABJ1IEHNE HOBbIX pauwowanyquMVl.
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3. Pabota ¢ nporpamMmHbIM 0becnevyeHnem

Cuctema umeeT MOAYINbHYIO apXUTEKTYPY, NPU 3TOM BCE NMPOrpaMMHbIe MOZYN
WHTErpupytoTcs B €AMHbIN NOMNb30BaTENbCKUN UHTEpPdENC. B ycTaHOBNEHHOW cucteme

@ HEKOTOpLIE U3 OMKWCLIBAEMBIX MOAYMER MOTYT OTCYTCTBOBATb.
[ns nonb3oBaTenei nporpaMmbl 4OCTYN K Pa3nuyHbIM €€ YHKUMSM MOXET BbITb
orpaHWYeH, B pesyrbTaTte Yero HekoTopble BKNagK/ Ans TeKyliero nons3osartens 6yayTt
He4OCTYMHbI.

3.1. Hayano pa6oTbl

[nsa Hayana pa6oTbl ¢ CIMO, Heo6X0ANMO 3aNyCTUTb rpadUyYecKni MHTepdENC Nob3oBaTeNs
nyTem 3anycka nporpamMmbl OAHUM U3 CNeAyHOLWNX CNOCO6O0B:

= [lepelTn B CUCTEMHYIO NarnkKy yCTaHOBKM rpaduyeckoro nitepdenca C:\rumonUI\ n
3anyctuTb dann index.html ABOMHLIM HaXaTUEM MaHWUMyATOpPa TUMa Mbllb. (CM. PUCYHOK

1)

static

| | asset-manifestjson
cenfig.s
nfavicun.icu

@ indechtml
| | manifest.json
rumonll.7z

PucyHok 1 ®awnn 3anycka CMNO «MaHopama -P»

» 3anyctutb apsbik MO Ha paboyem cTtone APM onepaTtopa (CM. pUCYHOK 2).

@

NAHOPAMA-P

PucyHok 2 Apnbik CINO «NaHopama -P» Ha pabo4yem cTose orneparopa

3.2. OcHoBHoOM 3KpaH CIO

Mocne oTkpbITUS Apnbika CIMO Ha aKpaHe onepaTtopa OTKpoeTcH rpadpruyecknin nHTepdenc
nonb3oBaTens, NPeACcTaBNeHHbIN Ha PUCYHKe 3.

Manopama-P

Mpunoxenna

Bnok aoctyntoro PKO

EAOK panee 3anyLIeHHbIX (COXPAHEHHBIX) 3aAaHMWI
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3.2.1.

3.2.2.

PucyHok 3 OcHoBHOe MeHto rnonb3osatens ClrO «laHopama - P»

OCHOBHOWM 3KpaH pasfeneH Ha crnegyolime pyHKLUUOHaNbHbIE BIIOKMU:
= CTpoOKa COCTOSIHUA
= Bnok «[MpunoxeHua»
» Bnok paHee 3anyLleHHbIX 3a4aHUA
» Bnok goctynHoro PKO

CTpoKa cocTosagHusA

# NawopamaP = @

PucyHok 4 BHelHNI BUA CTPOKU COCTOSIHUSA

B cpoKe coCTOsIHUA pa3MeLLeHbl cneayroLlne aneMeHTbl:

KHonka Bo3BpaTa gomon

CocTosiHMe «nogknueHue nokanbHou 6»

OTo6parkaeT cocTosiHMe nogkntodeHusa CroO K Moaynto NoKanbHOro cepsepa U3MepeHui.
CocTosiHME NOAKNOUYEHNS PUKCUPYETCS LIBETOBLIM OTOBPAXKEHNEM.

3eneHblt - CIMO noakNtoyYeHo K okanbHo B[ M3MepeHuit 1 ToTOBO K UCMOJTb30BaHUIO.

KpacHbin - CIMO He noakoyeHo K nokanbHow b namepeHuin. TpebyeTcsa npoBepKa COCTOAHNS
3anycka nokanoHon b/.

Onpoc nokanbHon B[] ocyulecTBnseTcs aBToMaTUYECKN Yepes Kaxable 15 cek.

B cny4yae oTcyTCTBUSI COEANHEHMS C NOKanbHOM ©6a30M AaHHbIX, pe3ynbTaThbl
@ PafMOKOHTPONA He nonagatoT B 6a3y AaHHbIX paguoKOHTPONS.

TpebyeTcst nepesanyck flokanbHOro cepsepa.

Nudpopmauusa o CIro

B naHHOM MeH oToGpaXkatoTcs AaHHble o CIMO (Tekyllan Bepcus, 3a4eNcTBOBaHHbIE MOLYN).

Bnok «lMpunno)eHunsa»

OCHOBHOE MEeHI0 BbliBOpa pexmnma paboTbl MPOrpaMmMHOro o6ecrnedyeHms. B MeHo
0TOGpaXkatoTcs [OCTYMHbIE PeXMMbI U3MepeHus U 6asbl AaHHbIX. 18 Bbl6opa peXxuma paboThbl
CINO, onepaTtopy TpebdyeTcs BbibpaTb COOTBETCTBYHOLLMIA BSIOK N MPON3BECTUN HACTPOMKHM
napameTpoB MK GUNbTPOB A1 KOHKPETHOro peXxxnma padoTbl. BHewHUn Bng 610Ka
npeacTaBfeH Ha pUcyHke 5.

Npunoxenun

ameparite (FFM) camine Nenesrogasne (DF) Mounssei AoKaTOR

PucyHok 5 bnok «[MpunoxeHusa»
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B o6Lwiem Buae 610K COLEPXKUT cnegyolme MeHHo:

N3mepeHne FFM;

Mounck n obHapy>xxeHne (PSCAN);
MeneHrosaHue DF;

MoGUWbHbBIN NOKaTOP;

Basa gaHHbix PesynbTtatoB PK (PS-COM);
Cnuncku (benbin, YepHbin n T.4.);

ba3a faHHbIX YacTOTHbIX NpucBoeHun (PS-REF).

B 3aBMCMMOCTM OT NpegBapuTenibHbIX HAaCTPOeK yKa3aHHbIIZ 610K MOXET UMETb pasHoe
KOJIN4eCTBO 3JIEMEHTOB.

3.3. Pexxum usmepenui (FFM)

B laHHOM 6/10Ke OCYLLECTBAAOTCSA U3MEPEHUS B pexXxMMe GUKCUPOBAHHOM YacToTbl A1 BCEX
LOCTYMHbIX NOCTOB PK, MMetoLWmMX AaHHbIA GYHKLUMOHaN. OCHOBHbIM Ha3HauYeHneM AaHHOro
MOAYNS, ABNSIETCS n3MepeHue napameTpos POC B aBTOMaTUUYECKOM (L,eTeKTop U3nydYeHuin) nnm
PYYHOM pexunme (MapKepHble n3nydenus). Tak xe ¢yHKLMOHANOM AaHHOro Moayns ABNsSeTcCs
3anucb U BOCMNPOU3BELEHNE ayAMO AaHHbIX U Tpacc CrnekTpa.

[ng 3anycka ykasaHHOro pexuma onepartopy TpebyeTcd 3anyctuTb Mogynb «M3mepeHne FFM»
Ha naHenu 6noka «IMpunoXxeHusa». BHELWWHUN BUA, MKOHKM 3anycka 6110Ka n3mMepeHus
npencraBfieH Ha PUCYHKe 6.

Mzmepenne (FFM)

PucyHok 6 3anyck namepenun FFM

Mocne BbIGOPa YKasaHHOro pexunma U3aMepeHuin Ha sKpaHe Nnosib3oBaTensa NosABUTCA
BCNJblBatoLLiee MEHIO BbiGopa AOCTYMHOro 060pYyA0BaHUA PaANOKOHTPONA, NOAAEPKMUBAIOLLErO
JaHHbIA GYHKLUMOHAN. BHeLLHWIA BU, BCNbIBaKOLLLEro OKHa NpeacTaB/ieH Ha PUCYHKe 7.

JoctynHoe obopyaosaHune

PR100 Server

PucyHok 7 Bbi6op goctyrnHoro PK o6opygoBaHus.

OnepaTtop BbiGUpaeT HEOGXOAMMYH CTaHUMIO UKW rpynny cTaHuui PK gna nposegeHns
N3MepeHn B pexnme GUKCUMpPOBaHHON YacToTbl. 15 Bbi6opa CTaHUMM HEOHXOANMO HaBECTH
KYPCOpP MbILM Ha COOTBETCTBYOLLEE MOJ1e TPeBYEMOro 060pyA0BaHNS N MOCTAaBUTb KCENEKTOP»

RU.50258206.01.990-01 PykoBoACTBO onepartopa 7



B cooTBeTCTBYtOLWEe none. Nocne Bol6opa He06XoAMMbIX NOCTOB PK — HaxaTb KHOMKY
«MPUMEHUTDB>.

B BepxHen YyacTu akpaHa, B pexunmMme uaMepeHuin, oTobpasntca nepeyeHb NOAKIHYEHHOrO
060pyn0BaHus, 3a4eNCTBOBAHHOMO B JaHHOM M3MepeHUU. BHeLHWI BUA OKHa NpeacTaBeH Ha
puUCyHKe 8.

PR100 #

Pexxum: FFM

PucyHok 8 Crivcok nogkstoyeHHoro oéopygosaHusa PK

B ropmsoHTanbHOM cnucKe NpefcTaBneHbl crnepyrolme sneMeHTbl:
= Habop obLwmnx napamMeTpoB Ansa scex noctos PK;

=  Bkagku 3ag4encTBoBaHHOMO 060pyAoBaHus PK;
PR100 #

=  OKHO BbI30Ba 4OMNONIHUTENbHOIO OKHa COBMECTHOI0 OTOBpaXKeHUs faHHbIX.

[nsa oTobpaxkeHuns pesynbtatoB PK ¢ pa3HbiXx NOCTOB HA OAHOM 3KpaHe onepaTopy
HEe06X0OMMO HaXKaTb KHOMKY Bbi30Ba OMOSIHUTENLHOrO OKHa OTO6paXkeHns 1 BbibpaTb
BHELLHWI BUA, pacrnofioXXeHns OKoH. [lanee BbI6paTb TUM KacKaanpoBaHMs OKOH 1 006aBUTb
HeobxoguMble OKHa Ha akpaH CI10. [1ns Bbibopa HEOGXOANUMOIro OKHa, Nofib30BaTesb HABOAUT
MaHUMNYNATOP «Mbllb» HA CBOGOAHOE MOJe U LLENYKOM MbILLIN BbIGUpPaEeT N3 Crncka TpedyeMblin
noct PK.

[na oTnpaBku 1 BbiGOpa NapaMeTPOB HAaCTPOMKU 060pYyA0BaHNSA ornepaTop NepexoauT Bo
BK/IagKy «napamMmeTpbl» U BHOCUT TpebyeMble 3Ha4YeHUs B Heo6xoaumble nons. Ha pucyHke 9
n306paXKeH BHELHW Bug, GopMbl ANs 3aN0SIHEHNSE HEOBXOAUMbIX NapaMeTpoB. [laHHble
napameTpbl ABAAKOTCSA 06LWLMMUN 18 BCEX MOCTOB M NO HaXaTUHo KHOMKK «OTrnpaBuTb»
rnepeparoTca Ha yganeHHble nocTtbl PK. B cnyyae HeECOBMeCTUMOCTU 3afaHHbIX NapamMeTpoB C
KOHKpEeTHbIM 06opyaoBaHnem PK 3agatoTca MakcvManbHO BO3MOXHbIE 3HaYeHus ois
BblIOpPaHHOro NapameTpa. Hanpumep, ecnun nonb3oBaTesb Bbliopan gea pa3HoTUMNHbIX PI1Y ¢
pa3HbiMK Nnosiocamm oTobpaxkenns cnektpa (#PR100, ESMD), To B aTom cnydae npu
NpeBbILLEeHNN MaKCMasibHO BO3MOXHOW NO0Chl 04HOro N3 NPUG0oPOB BbICTaBUTCS
MaKcuMasibHOe 3HayYeHne B3aMeH BblIGPaHHOTO.
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Pexxum: FFM

MapameTpbl FFM AeTtexTop off @ on

LieHTpankHar yacroTa YycTEUTENLHIA (5 dB)

100000

O HagexHsiid {13 dB)

Pazfipor UEHTpANLHOH Y3CToTE

1My

Bpema

0.01

Pesaim mamepeHiai

CONT

TN ZeMomynRLAN

AM

L BEMOEYRRLAK

S0 klNy

PucyHok 9 BHelHUI Bug Bknagku «lMapamerpoi»

OcCHOBHbIMM NapaMeTpamm B pexxume FFM aensatoTcs:

* LleHTpanbHas yacToTa HacTponkn Npuéopa. Onepatop BblIGUPaET eguHULLI USMEPEHMUS U
BBOOMT C KNaBuaTypbl Tpebyemoe 3HayYeHme LieHTpanbHOM YacToThl.

= [Monoca o630pa. Bbi6paTb TpebyemMyto NONOCY U3 BbiNagaroLero cnncka.

= Bpewms. Bpems nsmepenus ana PKO. Bo3aMOXXHO BblGpaTb aBTOMaTU4YeCKOEe MUHUMAasbHOEe
BpeMs ANns KOPPEKTHOCTU N3MEPEHUI UK 3adaTb NapaMeTp BPYYHY!IO.

* Pexxum namepeHua. CONT (pexunm namepeHus ¢ HakonieHnem gaHHblx) nnm PER (pexxum
MFHOBEHHbIX 3Ha4YeHWN, 6e3 ycpenHeHus).

= Tun gemopynsauuun. Bol6op 13 cnmucka TpebyemMoro aHanoroBoro 4emMoaynsitopa B cnydae
HEeO06X04MMOCTN NPOCAYLUMBaHMUSA aHaNoroBblX CUrHaNoB.

= [Monoca gemopynsaumun. Boibop nonockl geMoaynatTopa.

= [JeTtekTop. 3anycKk 1 Bbl6op NapaMeTpoB 419 aBTOMAaTUUYECKOro AeTeKTUPOBaHUSA CUrHanoB
13 crnekTpa curHana. Onepatop MOXET 3agaTh TUM UCMONb3YEMOro geTeKTopa:
«YYBCTBUTESIbHbBIN» UM KHAAEXHbIN» U aKTUBMPOBaATb KHOMKY geTekTopa. B 3aBucumocTm
OT Bbl6paHHOro Tuna getekropa, CrNoO MoxeT puKcupoBaTb CUrHaNbI, BbISIBIEHHbIE B
adupe, C pa3NMUYHbIM MUHUMANbHBIM 3Ha4YeHNEeM COOTHoLWeHus c\w. [1ns BapmaHTa
«YYBCTBUTENbHOIrO» AeTeKTopa NPUMeHSTCs c\Ww 6onblue nnm pasHo 5 ab, ana
«HageXHoro» getekTopa, 6onblle nin pasHo 13 ab. Bo nséexaHune NoXxHblx,
HEKOPPEKTHbIX CpabaTbiBaHUN AeTEKTOpa akTUBHOCTEN onepaTop AOJIKEH BbibpaTb
napameTpbl pa3bpoca LeHTpanbHOM YaCTOThl U 3aHMMaeMon Nosockl. [JJaHHble NnapameTpbl
noabuparoTca MHAMBUAYANbHO ANS KaXKA0ro nogananasoHa 4acToT.

[na coxpaHeHus napaMeTpoB HAaCTPOVKM M3MEPEHUS onepaTopy Heo6X0aAMMO BBECTH
Ha3BaHWe TeKyLLel CeCCUU M3MEPEHUS U HaXaTb KHOMKY «OTMNPaBUTb». BHELWHWUI BUA LAHHOMO
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OKHa npefcTaB/ieH Ha pUCYHKe 10. JaHHble 0 TEKYLWUX NapaMeTpax COXPaHATCA B NaMATb U
onepartop MoXeT Bbl6paTb COXpaHeHHble AaHHble N3 OCHOBHOIO MEHHK NMporpamMmobl B onoke
COXpPaHeHHbIX 3afaHunMN.

Hassanme ceccum: OmpaenTe

PucyHok 10 CoxpaHeHMe 3afaHnA B pexnme nsmepeHund

Mocne oTnpaBKK NapaMeTPOB HAaCTPOMKWN Ha yaaneHHble nocTbl PK onepaTop MoXeT Bbi6paTb
TpebyeMyo BKagKy o60pyAoBaHNA N NPOU3BECTU n3MepeHnd. Ha pucyHke 11 nsobpaxeH
BHELLHWIM BUG, OKHa U3MEPEHUN.

Hosoe

Crimcox cobumwii nyet

000000

00005

Yeegomnennn

PucyHok 11 BHelHW BUA, OKHa U3MepeHUn

Bknapgky uamepeHun MoXHO pa3fenutb Ha criegytolime GYyHKUMOHaNbHbIe GNOKM:

OToGpaXkeHue cneKkTpa curHana

OKHO cneKkTpa MOXET ObITb MacLTabMpoBaHO 40 TPeOYyeMOro ypOoBHS «3yMa» nyTem
nepeTacknuBaHUs MapKepoB MaHUMYNATOPOM TUMa «MbIlWb». [719 BO3BpaLLEHNs] UICXOLHOro
MacLwwTaba TpebyeTcs NPOM3BECTUN AENCTBUS, ONNCaHHbIE BbIlLe, B 06paTHOM MopsigKe.
PerynupoBaHue napameTpoB OCU NPOUCXOLMUT MO HaXKaTuIo MpaBon KHOMKW NN CKponnepy
MbIWK. CKponnep Mblln - U3MeHeHne MacluTaba BblGpaHHOM ocK, [NpaBas KHOMKa MbILlWK -
nepeaBm>XeHue no BblI6paHHOM OCU. BHeLHU BUA OKHa OTOGpaXkeHWst CnekTpa NpeacTaBeH Ha
pucyHke 12.

) ®
iASMKB ‘

‘Mm‘

T T T T
101.0 102.0 103.0 104.0

PucyHok 12 CriekTp curHana B pexume namepenus FFM
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OToGpaxeHue rpapuka «Bopgonag»
BHewHun BuA rpadurka npeacTtaBneH Ha pucyHke 13. [N usMeHeHus napaMeTpoB

OTOBpPa>KeHnst Heo6Xo0aMMO BblGPaTb KHOMKY . [1ns cKpbITUSA oTO6paxkeHns rpaduka

«Boponag» He06X0AMMO HaXkaTb KHOMKY

000015
00:00:10

00-00:05

00:00:00 ~

000005 -

00:00:10 -

-00:00:15 -+

00:00:20 -+

000025

00.00:30 -+

-00:00:35 4

00:00:40 -

PucyHok 13 Npaduk «Bogonag»

HachoﬁKu eauHny usmepeHusa

OnepaTtop MOXeT Bbl6paTb Tpebyemble MOLHOCTHbIE N YaCTOTHbIE eOUHULIbI U3MEPEHUSI.
BHeLwHWIN BMA, BbiGOpa HAaCTPOEK NpUBeAeH Ha pUCyHKe 14,

PucyHok 14 Bbi6op eanHuL, n3MepeHuns

HacTtpoWka oTo6paxxeHus Tpacc

Bbi6op oToGpaXkeHus Tuna Tpacc. Onepatopy AOCTYMHbI cneayrowme Tpacchl: Ynctoin (6e3
ycpeaHeHui), YcpeaHeHHbIn, MakcumanbHbii, MUHUManbHbIn. Nocne Bbibopa Heo6Xxo0anMoro
Konn4yecTBa BUAOB TpacC Ha NaHenNu cnekTpa AONONHUTENbHO OTOBpaXKaroTCs rpaduky,
oTo6paXkxaemMble Ha cnekTpe.

Beibop Tpacc
YncThIiA Cratmueckan 1
[] YcpeaHeHHIR Cratmueckan 2

[] Makc. CratMueckan 3

D Mun. Cratmueckan 4

THN yopegHEHWA

3a ece BpemA HabnogeHua

3HaueHWe ycpenHeHWa
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PucyHok 15 Bbi6op TMnos Tpacc

PucyHok 16 OTo6pakeHne TUNoB Tpacc 3af,eMCTBOBAHHbIX Ha CeKTpe

[Mocne BbiGOpa Tpacc Ha aKpaHe cnekTpa oTobpaXkatoTcA BblopaHHbIe rpadrKu € pasnnyHbIM
TUNOM ycpegHeHus. Npumep oTobpaKeHnsa npeacTaBnieH Ha pUcyHke 17.

T W | — 1
1010 102.0 103.0 1040 105.0

PucyHok 17 NpadumK cnekTpa CUrHanoB C pasMYHbiIMU BUAAMU HAKOMNEHUN

MaHenb mapkepos

B CIMO pocTynHbl ABa TMNa MapKepoB: ropM30oHTallbHble U BepTuKanbHble. MNaHenb BbiGopa
MapKepoB NnpeacTaefieHa Ha pucyHke 18. OnepaTop BbIGMPAET TUMN MapKepa 1 BUg, Tpacchl Ans
Ka)[,0ro BHOBb CO3[4aHHOro u3amMepeHus. nsa noGaBneHnsa BepTUKaNbHOro AenbTa - Mapkepa
onepaTopy HeO6XOLMMO HaXaTb Ha MaHeNb 0TOGPaXXeHUs Pe3ybTaToB MapKePHbIX U3MEPEHUN
npaBOM KHOMKOM MbILUM U yKa3aTb, KAKOW U3 MapKepoB ByAeT ABAATLCS AefbTa - MapKepoM.
Mpumep 0TOGPaXKeHNsT MapKEPOB Ha CMEKTPE U BHELLHUIM BUA, NaHENN MapPKEPHbIX N3MEPEHUI
npencrasfeH Ha pucyHkax 19 n 20.

PucyHok 18 lNaHenb BbiGOpa TMMNa MapKepos.

RU.50258206.01.990-01 PykoBoACTBO onepartopa 12



oOF +0O

m1: X: 100; Y: 1.604

m2: X: 100; Y: 1.719

T T T
100.100 100} 100.221 100.300

PucyHok 19 CI'IeKTp CUrHana ¢ HaHeCeHHbIMN MapKepamMu.

OF +6©

m1: X 100; Y 1.604

m: ¥ 100: Y: 1.719

PucyHok 20 MNaHenb MapKepHbIX U3MepPEHUI.

MaHenb HacTpoek PIY

Ha naHenu oocTynHbl OCHOBHble HAaCTPOWKK NpMbopoB. MNMaHenb NpegHa3HaveHa gns
HE3aBUCMMOM HaCTPOMKM NPUGOPOB B Cllyyae HEO6O0PUMOCTU MOACTPONKM UHANBUAYANbHbBIX
3HaYEeHMM A5 KaXK[0ro M3 HUX. 3HaYeHus, 3a4aHHble N3 yKa3aHHOM NaHenn, He nepeparoTca Ha
ocTanbHble PIY, a npuMeHAKTCH, TONbKO A1 TEKYLLEro YCTPONCTBa. BHelHWI BUg, naHenu
npencraBfieH Ha pUcyHke 21.

Bpema W3MepeHuii

PesxiM W3MepeHUid

Jemoaynaumva

ABTOnOACTpOiKa YacToTsl

ATTeHWaTop

PucyHok 21 lNMaHenb HacTpoek PI1Y.

[ns nonb3oBaTtens AOCTYMNHbI Cnegswme MHANBMAYyanbHble HAaCTPOWKN:
* HacTpowka LeHTpasbHOM YacTOoThI;
» HacTpowka BpeMeHU U3MEPEHUI;
= PeXum namepeHui;
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= Tun gemopynsumm;
= ABTONOACTPOMKA YacToThl;
=  ATTeHtoaTop.

MaHenb 3anucu n BOoCnpou3eegeHuda pe3ynbTtaTtoB PK

Ha naHenu npucyTCTBYIOT 3NIeMEHTbI 4151 3anncu U BOCMNPOU3BeeHUA AMHAMUYECKNX JaHHbIX
PaguoOKOHTPONS U pe3ynbTaToOB ayAN0o KOHTPOSS CUrHaNOB C aHanoroBbIM1 TUNamMy Mogynaunin.
[ns 3anncu gaHHbIX onepaTopy Heo6xoaumo BbibpaTb PIY U HaXkaTb KHOMKY «1pUMEHUTLY,
ONA 3aBepLUEeHNA NpoLiecca 3anucK - HaXaTb NOBTOPHO Ha KHOMKY «[MpuMeHuTb». [And
BOCMpPOM3BEAEHMA AaHHbIX HEO6X0AUMO NpeaBapuUTenbHO BbiIBpaTh ¢ainn 3anucaHHbIX paHee
JaHHbIX U HaXxaTb «[MpUMeHUTb». BHELWWHWI BUA, NaHenu NpeacTaBieH Ha pPUCyHKe 22.

PucyHok 22 NaHenb 3annucu 1 BocnpousseneHuns pesynbtatos PK.

3.4. MNMouck n o6HapyxxeHue (PSCAN)

B laHHOM 6/10Ke OCYLLECTBAATCSH U3MEPEHUS UM MOUCK U 0BHAPYXXEHNE HOBbLIX CUMHAMOB B
peXxMmMme NaHOPaMHOro CKaHMPOBaHUS 418 BCeX AOCTYMHbIX NOCTOB PK, MMeloLWmMX AaHHbIV
dyHKUMOHanN. OCHOBHbIM Ha3HaYeHNEM JaHHOMO MOAY A ABNAETCA M3MEpPEHMEe NapamMeTpoB
POC B aBTOMATUYECKOM ([ETEKTOP M3MyUYEHUI) UM PYUYHOM pexxume (MapKepHble U3ydeHns),
a TakK>XXe NoWCK 1 06Hapy>XeHWe HOBbIX U3/TyYeHUI B LLMPOKOM CMEKTPE YacToT. Tak Xxe
GYHKLMOHANOM JaHHOro Moy s ABNSETCA 3anMch U BOCNPOU3BEAEHME Tpacc CrekTpa.

[ns 3anycka ykaszaHHOro pexxuma onepaTtopy TpebyeTcs 3anyCcTuTb Moay b «onck 1
oGHapy>XeHne» Ha NaHenu 6noka «lMpunoxeHns». BHEWHN BUA MKOHKM 3anycKa 6J10Ka
U3MepeHuns NpeacTaB/eH Ha pUCyHKe 23.

MouCK W
obHapy#xeHne

(PSCAN)

PucyHok 23 Bbi6op pexxnma padoTtel PSCAN

Mocne BbiGopa peXxnma nsmepeHmnn Heobxogmmo Bel6paTb PKO 13 cnncka gocTynHoro
ob6opynoBaHus. [ng nponomKeHns padoTbl - HaXaTb KHOMKY «TPUMEHUTb».

HocrynHoe obopyaosanue

PR100 Server

PucyHok 24 Brei6op goctynHoro PI1Y B pexxume PSCAN
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B MeHIo 06LMX HacTpoeK TpebyeTcs 3anofiHWUTb NoMs napamMeTpoB 3afecTBOBaHHbIX PITY.
Onepartopy Heo6XoAMMO 3a4aTb YaCTOTHbIE AMana3oHbl A1 CKaHUPOBaHMWSA, BpeMeHHble
napamMeTpbl U LIar NepecTpokn NPUEMHKKa B peXnMe NaHopaMHOro CKaHMpOoBaHUS.
He3aBMCUMMO MOXHO 3a4aBaTb HECKOJIbKO YaCTOTHbIX AMana3oHOoB A1l 06HapPY>KEeHUA CUrHanoB
B pa3HbIX YacTaAX pagMoYvacToTHOro cnekTpa. Mpu akTMBauumn geTekTopa onpeaeneHus
CUrHanoB ornepaTopy AOCTYMNeH PeXUM aBTOMaTUUYECKUX U3MEPEHUI CUTHAIOB U 006aBIeHNs
noJlydeHHbIX AaHHbix B B PK ons ganbHenwero aHanvmsa v COpTUPOBKU. BHeLHUI BUA, aKpaHa
HaCTPOeK B pexXunume Noucka u 06Hapy>XeHUs CUrHanoB NpeacTaB/ieH Ha pUCYHKe 25.

PR100 #

Pexxum: PSCAN

lMapametpol PSCAN YacToTHbIN AnanazoH

Bpema

bt D AETO HavaneHan wacroTa

100 My - 450

100 Iy

CBoaka

YacToTHLIA
AWAMNAZ0H

100 MI'y 450 My

Cnucok
HabnogeHuin

OnucaHwe

PucyHok 25 HacTponkn napameTpoB o6Hapy>xeHus B pexxume PSCAN

3.5. NeneHroeaHue (DF)

B [aHHOM 6/10Ke OCYLLEeCTBNIAETCA NefleHroBaHne UCTOYHUKOB U3NTYYEHUN B peXnme
neneHroBaHuna Ha PUKCUPOBAHHOM YacToTe ANA BCeX AOCTYMHbIX NOCTOB PK, MMetoLWMX JaHHbI
¢dyHKUMOHan. OCHOBHbIM Ha3HaYeHMEeM AaHHOrO MOAY A ABNAETCA NefeHroBaHme 1
nokanusaumsa POC B aBTOMaTUYeCKOM UM PyYHOM pexmume. Tak xe GpyHKLMOHANIOM AaHHOro
MoAYy /s ABNIAETCA 3anncb U BOCNPOU3BEAEHNE TPACC CNEKTPa U pe3yibTaToB NefieHroBaHus.

[na 3anycka yKasaHHOro pexuma ornepaTtopy TpebyeTcs 3anycTuTb Moay/b «lleneHrosaHme»
Ha NaHenu 6noka «IMpunoxeHnsa». BHEWHNN BUA UKOHKM 3anycKa 610Ka N3MepeHunst
npencraBfieH Ha PUCYHKe 26.
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MeneHroeaHue (OF)

PuUcyHoK 26 fApsblk 3anycka pexxuma neneHroBaHus

Mocne BbIGOPa pexnma nsmepeHun, Heob6xognmo Bbi6paTb PKO 13 cnncka gocTynHoOro
obopypoBaHua. 119 NnpoaomKeHNs pabdoTbl - HaXaTb KHOMKY «[MpUMEHUTb».

AoctynHoe obopyaosanue

ESMD ESMD_3_70

ESMD ESMD_13_70

PucyHok 27 Bei6op PI1Y B pexxnme neneHroBaHus.

B MeHI0 HacTpOMKM NapaMeTpoB ornepaTop MOXET 3a4aTh HEOBX0AUMbIE HACTPOMKKN s
neneHroBaHus Uam nokanmaaumm NCTOYHUKOB U3nydYeHnss. OCHOBHbBIMW NapamMeTpamMm SBNAIOTCS:

» LleHTpanbHaga 4acToTa;

= [lonoca 0630pa;

= Llar nepecTtponky;

= [lonoca neneHroBaHus;

» Bpems ycpegHeHus neneHra.

BHeLWHUn BUA NaHenn napamMeTpoB 0TOBPaXKeHUs CrnekTpa n3obpa>keH Ha pUcyHke 28.

[na 3anncu pesynbTaToB NesieHroBaHUs HE0BX0ANMMO BbIGpaTh Tpebyemoe YCTPONCTBO
neneHroBaHus 1 HaXkatb KHOMKY «MpuMeHnTb». [ 3anNMcu faHHbIX CO BCEX BblOPaHHbIX
noctoB PK ogHOBpeMEeHHO - He06XO04MMO BbIOpaTb MYHKT «BCE» Ha NMaHesIn 3anucu u
BocnpounseefeHus. [1na paHee 3anMcaHHbIX pe3yfibTaToB AOCTYMNHa Onumsi BOCNpou3segeHns
pe3ynbTaToB NefieHrosaHus. Ha naHenu BocnponsseaeHnst BbiIGpaTb COOTBETCTBYHOLWMIN dann
3anuncu (paHee COXpaHeHHbIV Ha yganeHHOM NMOCTY) U HaXkaTb BOCNPON3BECTU. BHeLLHUI Bug,
naHenen npeacTaBneH Ha pUCyHke 29.
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Mapametpbl DF

LisHTpansHaR “acTota

103000

1Ml

Bpens

0.01

Pesim MEmMepeHAR

CONT

Tin gemogyanLpL

AM

PucyHok 28 NaHenb HaCcTpoeK napamMeTpoB NefleHroBaHus

Ayawo

ESMD [ ] Bce

Jance ——————————————— BocnpoWzeecTi —

esMp [ ] Bee ESMD

PucyHok 29 3anucb 1 BOCNpousBegeHne pesynbTaToB NesieHroBaHus

Ecnn TpebyeTtca nob6aBuTb pesynbtaTthl neneHrosaHusa B b4 PK gns nocneaytowero
BOCMPOU3BEAEHNS N aHanM3a, HeO6X0ANMO B NaHeNn «napameTpbl» Bbl6paTb TMN AeTEKTopa U
pa3bpoca LeHTpanbHOM YacTOThbl U NOMOCHI.

MapameTpbl pa3bpoca NapaMeTPOB 3a4at0TCH 415 KaX[0ro YacTOTHOro nogauanasoHa
UHoMBMAyanbHo. [aHHble NapaMeTpbl CNOCOBCTBYHOT KOPPEKTHOMY cpabaTbiBaHUIO AeTeKTopa
aBTOMAaTMYECKOro o6HapyXXeHUss CUrHanoB. BHelWHWI BUA NaHenu geTekTopa npegocTasrieH Ha
pucyHke 30.
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OetexkTop off @ on

Yy CTEMTENBHLIA (5 dB)

O Hagesxubiid {13 dB)

O KOHCTAHTHLIMA

Pazfipoc LeHTPaNEHOH H3CcToTs

2

HOC MO0k

PucyHok 30 lMaHenb OEeTEKTOpa B pe>XXnme neneHrosaHna

Mpy NpMMeHeHNN yKa3aHHbIX HACTPOEK, OTKPbIBAETCS NaHeslb 0TOOpaXKeHUst CnekTpa u
nenedra.

MapameTps!

YacToTsl

BpemA uzMepeHuii
Pexim namepeHmii
JHemogynauna
ApTonopacTpolika YactoTel
ATTeHIOaTOp

MeneHrogaHue

T T T T T T T 1
102 60 102 70 102 80 102 90 103 .00 10310 10320 103 30 103 40 103 50

(D R — e e——— ———n
000005 -
-00:00:10 4
00:00:15 -
00020 4
00:00:25 -
-00:00:30 -
00:00:35 -
00:00:40 -
-00:00:45
00:00.50 -

000055 4

PucyHok 31 lNaHenb neneHrosaHuns s BbiopaHHoro Py

[MaHenb neneHroBaHMs MOXKHO pa3fennTb Ha cnepgyrwoume aneMeHTbl:

MaHenb unHouBuayanbHbIX HACTPOEK nesieHroeaHusa

Onsa kaxgoro otaensHoro PIMY MOXHO NPUMEHUTb COOCTBEHHbIE HaCTDOVIKM, He3aBUCUMBbIE OT
Opyrunx BbIGPaHHbIX MOCTOB NeNeHroBaHUs 1 oKanusaumu. MHAMBM,D,yaJ'IbeIMVI HaCTpOVIKaMM
MOTYT ABNATbCA TakKMUe NapaMeTPbl KaK: Mopor nesieHroBaHnAa, Ka4eCcTBo MNnesieHra, spemM4d
ycpeaHeHund, Tun ycpegHeHu4d.
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MoRoca genoEyRRLAK

S0 klNy

MNoroca NeneHroE3HWUA

50 kly

Tun nopora

GATE

¥poEESHE NOpOra

-5.1 dBpy

MNopor kaqwecTea

EpEM:ﬂ HIECIIEHWA NeneHra

0.1

PucyHok 32 lNaHenb nHamBuayanbHbIX HACTPOEK B pPeXMMe NefieHroBaHus
MaHenb oTOGpPaXXeHUs NesneHra — NMmMG6.

Ha naHenu B unopoBoM 1 rpadmyeckom Buae npeacTaBrieHbl cnegyrowme napamMmeTpbl:
* P - TeKyLMn NeneHr;
* Q- KayecTBO NeNneHra;
* H - OTKNIOHEHNE OT UCTUHHOTrO CeBepa;
* A - OTKNIOHEHWe OT NpeablayLLero nefeHra;
= [leneHr Ha rpaduke Tuna «JIMMB».
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PucyHok 33 OTo6paxkeHune rpaduka tuna «JIMMBb»

MaHenb oToGpaXkeHUs crnekTpa

@yHKUUKN NaHenn 0ToBpaXkeHUs cnekTpa NoApPo6HO ONucaHbl B r1aBe PyKOBOACTBaA onepaTopa
3.3. Pexxum namepenun (FFM).

I I T I I I T 1
102 60 102 70 102 80 102 90 103 00 10310 10320 103 30 103 40 103 5(

MaHenb KapTorpadpun.

MaHenb BbI3bIBAETCHA NYTEM HaXaTusa KHOMKN «KapTa» Ha BepXHeN naHenn ynpaeneHns. O6Lwmmn
BUA MoLoyns KapTorpadum npefcraBneH Ha pucyHke 34. Ha naHenu ynpaBneHus KapTorpaduen,
pa3sMeLLeHbl pasfinyHble af1eMeHTbl 419 HaBuraumMm u MacLiTabupoBaHus BbIGPaHHOIO yyacTka
KapTbl. OCHOBHbIE 3/1IEMEHTbI YNpaBNeHNs ONMUCaHbl HUXE.

20



MapameTphbl ESMD #100.317/003

:O] LupoTa: 55.6480 Jonrora: 38.0896 Sym: 9
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PucyHok 34 lNaHenb kaptorpadun

Mpu NnepemMeLLeHnn Kypcopa «MbILWK» MO MOS0 KapTbl Ha NaHenn nHpopmavumm oTobpaxkaeTcs
TeKylee 3Ha4YeHne KoopamHaT 1 ypoBeHb MacluTaba. lNMonb3osaTento OCTYMHbI MaclwTabbl OT
04 po 16. BHewwHWn BUG, NnaHenu npegcraBneH Ha pucyHke 35.

{0, lWupota: 55.9905  Jonrora: 35.8786  3ym: 9

PucyHok 35 lNaHenb nHdopmaumm Mmogyns Kkaptorpapum

MacLluTabupoBaHme KapTbl OCYLLECTBNAETCA NPW NOMOLLM CKposiepa MaHunynsTopa Tuna
«MbILUb» UM NPY NMOMOLLM KHOMOK M3MEHeHNa MacluTaba Ha naHenu kapTorpaduu.

CTagpoe

=

PucyHok 36 MaHenb py4YHOro usmeHeHus Maclutaba
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B naHenu ((HaCTpOVIKVI» BO3MO>XXHO USMEHUTb BapUaHTblI OTO6pa)KeHVIF| OaHHbIX Ha KapTe
MECTHOCTU. B yacTHOCTH, onepaTtop MOXXET HAaCTPOUTb cnenyrouime napamMeTpbl 0To6pa>Keva
NneneHroB 1 a1IeMeHToB KapTbl:

TonwmHa neneHra

KonnyecTBo NeneHros Ha KapTe (HAHOCUT NpeablgyLLMe NENEHI Ha KapTy)
LiBeT TekyLero nenexra

LiBeT npeablayLwmx neneHros

OTo6paxkaTb UK CKPbITb KOOPLMHATLI CTaHLMI

PasnunyaTtb LUBeTa TEKYLLEro NefeHra u npegblayLero

OToGpaxkaTb UCTOYHUKN

OToGpaxaTb neneHru

Tow LIBAHS MERsHra

P

~ Konuuecreo nenedroe

LieeT Tesyuero nenexra

rgba(0,0,0,1)
LieeT npeasnt: NENSHroe

rgba(150,150,150,1)

Paznuuarth LBETa TEKYLLETO
NefeHra ¥ NpebAyLLEero

OtobpaxaTb CTaHLMIA

OtobpaxaTk MCTOUHWKK

OtobpaxaTte NeneHrm

PucyHok 37 NaHenb HaCTPONKM OTOBPaXKeHUS 31EMEHTOB Ha KapTe

[MaHenb HaBUrauumn n OOMOJNIHUTENbHbIX 3NEMEHTOB NMpefcTaBneHa Ha pucyHke 38. 14 Bbibopa
nonb3oBaTens AOCTYMNHbI PasfiMyHble 3NeMEHTbI YPaBieHUs 1 HaBUraLmu.

ﬂ,OCTyrIHbIe 3JIeMEeHTbI B NaHeNnn HaBuraunm n onosIHUTENIbHbIX 3/1EMEHTOB:

MepemelleHmne No KapTe;

OTpucoBKa ¢puryp Ha KapTe;

OTpucoBKa AONONHUTENBHbIX 9/1IEMEHTOB;
N3amepeHus.
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PucyHok 38 lMaHenb HaBuraumu 1 omn. a/IeMeHToB

[ns BbiI6opa 2N1eMEHTOB OTPMCOBKM OnepaTop BbIGMPAET COOTBETCTBYHOLLUIN 3N1EMEHT Ha
naHenu Hasurauuun. JocTynHbl cnegytowmne Gurypbl: MMHUA, KBagpaT, OKPY>KHOCTb,
MHOroyrofnbHUK. MNpu HaxkaTnm kHonky SHIFT onepaTtopy AOCTYMNHa OTPUCOBKa GUryp B
CBOGOJHOM ¢popmaTe.

:0: Lupora: 55.3040 Jonrota: 35.6369 3ym: 9  Ourypsr: D <> o O # 3axaran knaewwa SHIFT exnrouaer pexkum cecGogHol AIMHUK

FHauKM: .

PucyHok 39 lMaHenn oTPUCOBKN pasfinyHbIX GUTryp Ha KapTe MeCTHOCTH

Mpu HEOBXOANMOCTU U3MEPUTb AJINMHY OTPE3Ka UK NoLaab BoiGpaHHOro NOJSIMroHa, onepaTop
Bbl6MpPaET COOTBETCTBYIOLWMNIA 3NEMEHT Ha NaHenu HaBurauum (PUcyHoK 38) 1 HAHOCUT Ha KapTy
MECTHOCTM TpebyeMbli OTPE30K U MOSIMIOH. [LONOHUTENIbHO MOXHO BbiGpaTh BapuaHTbI
HaHeCeHUsi 3NeMEHTOB M3MEPEHNS Ha KapTe (0ToBpaxkaTb A/IMHY CErMEHTOB M OTo6paaTb
npeablayLiMe namepeHus).

b (MOAUIOH) ¥  [lOKa3biBaTh /IMHY CETMEHTOB b  COXpaHATh Npeabiaylee

o

\

" \- 7 N No6Hs

N / \
~
/ P A-104
/ \

N
.

eHOTpPaa - ™. ot
\.m 5375k

, \Y .
: * 7
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PucyHok 40 HaHeceHue nonuroHa gis usmMepeHuns nepumeTpa u nnowangm oobekra

3.6. basa paHHbIx pesynbTatoB PK (PS-COM)

B naHHOM 6110Ke OCYLLEeCTBASETCA aHanM3 1 06paboTka pe3ynbTaToB usmMepeHmn PAC ans Bcex
JOCTYMHbIX NOCTOB PK, 3afencTBOBaHHbIX B c60pe AaHHbIX. OCHOBHbIM Ha3dHa4YeHMeM AaHHOro
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MOLY NS ABNSETCHA NOCTO6PABOTKa pPe3yNbTaToB U3MEPEHUIN, NOMYYEHHbBIX B aBTOMATUYECKUM
pexume npu NCnob3oBaHUM AETEKTOPA OOHAPYXXEHUST CUMHANOB B PasfIMyHbIX pexumax
pab6oTbl CIMO. BAPK nogaep>XvBaeT AaHHble U3 MoAayna namepennin FFM, mogyns noucka u
o6Hapy>eHnsa PSCAN v moayns rneneHroBaHus. B 3aBUCMMOCTHM OT MNOCTYNatoLWmMX BXOLAHbIX
OaHHbIX pe3yfbTaTbl aHanmMsa U 0TO6paXKeHUs MOMYT OTIMYATBLCSA OT MOLYSA K MOAYIIHO.

[na 3anycka ykaszaHHOro pexuma oriepaTopy TpebyeTcs 3anycTutb Moaysb «basa gaHHbIX
PesynbTaToB PK» Ha naHenun 6noka «MpunoxXeHus». BHELHUA BUA, MKOHKW 3anycka 610Ka
U3MepeHusa NpecTaB/ieH Ha pUCcyHke 41.

Baza AaHHLX
Pezynetatoe PK (P5-

COM)

PucyHok 41 Mogaynb 6a3bl faHHbix PK

Mocne 3anycka NpuioXeHus Nonb3oBaTeNto OTKPOETCA OKHO GUNbTpaLmm AaHHbIX. BapuaHTbl
dUNbTPOB NpeacTaBNeHbl HA PUCYHKe 42.

DOunsTpauma cobbITHiA

Yacrora [ | Tomeko no uacrore

F’EIEE!FIC'C YacToThl I:I ABCOMTHOE 3HAUEHWE TOUHOCTH WEMEDEHNA YacToThI

Bpems [[] Toneko no epemerin

Tun *

[] Bkniouan nesyio rpanmuy [] exniouan npasyio mpanmuy

Paz6poc BpeMeHn

PucyHok 42 OkHo ¢unbTpos B mogyne b PK

Ona npuMeHeHust BbIOpaHHbIX GUIbTPOB — HaxXaTb «[1pUMeHNTb».

PucyHok 43 lNpuMeHUTb GUnbTpbl

MaHenb GUNBLTPOB pasfenieHa Ha ABe YacTu: YaCTOTHbIM GUNLTP U GUNBLTP BpeMeHU. DUnbTpbl
MOXHO UCMONb30BaTb HE3aBUCUMO MM COBMECTHO. [119 BbiGOpa COOTBETCTBYHOLLEro pexnma
(He3aBUCKMbIV UM COBMECTHbIN) HEO6XOAMMO aKTUBUPOBATb MYHKT MEHIO PSAOM C
yKa3aHHbIMW 3N1EMEHTaMMU.
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Yactora [ | Toaeko no uacrote

Bpems [ ] Toneko no epemenn

PucyHok 44 Bbi6op Tvna ¢punbtpa

YacTOoTHbIN GUNbLTP

Ha naHenu yacToTHOM GpunbTpaLmm onepaTop 3afaeT TpebyeMblil YaCTOTHbLIM AUanasoH Unu
HOMWHan 4YacToTbl A9 aHanusa.
Bo3MOXHbI Tpu BapuaHTa «Tuna» ¢punbTpoB:

* VIHTepBan «Havyano/koHeuy

» Ha onpepeneHHon yacToTe

* WHTepBan «go/nocne»

WMurepean Hauyano/KoHeL
Ha onpegeneHHOR YacToTe

Wurepean gofnocne

PucyHok 45 Tun ¢punbTpa no yacrtorte

MHTepBan «Hayano/KoHew,»

Mpw ncnonb3oBaHUN AaHHOIO GUbTPa onepaTop MOXET BbliOpaTb 3HaUYEHUS CTapTOBOMN U
CTOMOBOM YaCTOTbl B Pa3NNYHbIX €OUHULLAX U3MEPEHMUS.

Tun*

WHTepean Hauano/KoHeL,

PucyHok 46 OunnbTp Havyano/ KoHeL,

Ha onpepeneHHon yactote

Mpw UCNoNb30BaHWM faHHOIO GUbTPA onepaTop MOXET BbiGpaTb HOMUHAM LEeHTPaslbHOM
4acTOoTbl B pa3fIMyHbIX eAMHULAX U3MepPEHUS.

Tin*

Ha onpepsenenHoii uactore]

Yacrota

PucyHok 47 ®unbTp Ha onpefeneHHon YacToTe.
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MHTepBan «go/nocne»

|_|pl/l MCnosib3oBaHM gaHHOro ¢VIJ'Ipra onepaTtop MoXeT Bbl6paTb HOMMWHan Ll,eHTpa}'IbHOVI
4YaCTOTbl U FPpaHULbl OT Bbl6paHHOFO HOMMWHasa 4YacCToT B Pa3/IM4HbIX eAUHULUAX U3MepeHnd.

Yacrora D Tonbko No yacrote

Tin*

WuTepean ao/nocne

PucyHok 48 OunbTp Ha nHTepBane

B nononHeHne K BbiGpaHHbIM GUNbTPaM MOXHO A06aBUTb AOMOSHUTENbHbBIE HACTPOMKM
BbIBOPKM YaCTOThbI AN1s1 OTOBpaXKeHUs pesynbTaToB. [Nonb3oBaTenb MOXET CrpynnupoBaTh
YacTOoTbl C COBMaAaoLWNMMN 3HAYEHUSIMUM C 3aaHHBIMKU NpeaenamMmmn B NPOLLEHTHOM UN
abCoMTHOM 3HaYEeHUN.

F"EIL-‘E!FIC'C YacToThl % I:I ABCONKOTHOE IHaUEHWE TOUHOCTH M3MEPEHWA YaCTOThI

AGCOMOTHOE 3HaUSHWE TOUHOCTH MEMEPEHWA YaCTOTh

PucyHok 49 NpynnupoBKa pe3ynibTaToB M3MEPEHUIA MO YacToTe

OunbTp BpemeHu

Ha naHenu BpeMeHHON punbTpaumm, onepaTop 3agaeT Tpebyemble BpeMeHHble NapameTpbl ans
oToBpaXxKeHus gaHHbix n3 b/ PK.

Bo3MOXHbI Tpu BapuaHTa «Tuna» punbTPOB:
* VIHTepBan «Ha4ano/KoHeu»
» 3anocnegHee BpeMsi 40 TEKYLLEro
* WHTepBan «go/nocne»

h’un i

WHTepBan Hayano/KoHe,

3a nocnegHee BPEMA A0 TEKYILEro

Wutepean go/nocne

PucyHok 50 Tunbl BpeMeHHOM dunbTpaumm

NHTepBan «Hauyano/KoHeu»

B maHHOM none 3afaloTcs BPpeMeHHble 3HauYeHUsa ana GuUnbTpaummn AaHHbIX. B COOTBETCTBYHOLMX
NnonsiXx Heo6XoAMMO 3afaTb NEepPUoL BpeMeHu, TpebyeMbli AN 0To6paXeHus. 3a4atoTcs Bpems
Hayvana v KoHLa BpeMeHHOM BbIGOpKM B GopmMaTe NpeacTaBeHHbI Ha pucyHke 51.
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Ton*

WuTepean HauanofkoHer,

DDMMYYYY htemm:ss ~ [®) — DD.MMYYYY hemm:ss (o)

PucyHok 51 OunbTp «MHTEpBasn Hayano/KoHeu»

3apatb 3HayYeHUa GUNLTPOB MOXHO U3 BCMNJIbIBAOLLErO OKHa BbI6Opa BPEMEHHbIX 3Ha4YeHun. B
Bbl6paHHbIX rpadax 3anonHAKTCA 3HaYeHUsa gaTbl U BpeMEHU UHTepBana oTobpaxKeHus
BbIOOPKMU.

ceHTADpL 2023

PucyHok 52 Bbi6op BpeMeHHbIX NapamMeTpoB

3a nocnegHee BpemMs A0 TEKYLLero

Bbli6opka ocyllecTBnseTCcs NyTeM BBOJAA BPEMEHHOro 3HaYeHUsl B COOTBETCTBYOLLEE Mosie
3anpoca. B 3anpoc nonagatoT AaHHble 3a BblGpaHHbIA MHTepBaN BPeMEHM OT TEKYLLEero
3HayeHus.

Tun*

33 nocneaHee BPeMA A0 TEKYLLETO

WHTepEan A0 TEKYWEro BEpEMEHI

PucyHok 53 OunbTp 40 TEKYLLEro BPEMEHM

UHTepBan «go/nocne»

Mpw UCnonb3oBaHWM faHHOIO GUNbTPA OrnepaTop MOXET BbiGpaTb BPEMS M FpaHuLbl OT
Bbl6paHHOro HOMWHana.
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Tun*

WHTepEan go/nocne

WHTEpEan A0 MOMEHTE BpEMBMM ¥ | — | DD.MM.YYYY hhommss m — | WHTEpEBan Nocne MOMEHTA BREEHI

PucyHok 54 OunbTp MHTepBana BpeMeHU

JononHuTenbHbIMU GUNbTPaMU BPEMEHU SBASHOTCH NapaMeTpbl «BKI/BbIKI» FPaHuL
namepeHus. Mpu BbIGOPE faHHbIX 3HaYeHW B BbIGOPKY ¢dunbTpa nonagatot 3anncu us b PK,
HayaBsLUMeCcs A0 BblIGPaHHOro BpeMeHu UM 3akaHunBaroLwwmecs Nocre Hero.

[] Bxnouan nesyro rpanmuy [[] Bxntouas npaeyio rpasmuy

PucyHok 55 [lononHutenbHble GUNbTPbl BpEMEHHU
[ns ynpasneHnsa otdunbTpoBaHHbIMW AaHHbIMKU Ha NaHenun moayna b PK npepcTtasneHbl
OOMOSIHUTENbHbIE KHOMKWU ynpasneHusa. [JoCcTyrnHbl cnegytolne afnemMeHTbl ynpasieHus:
* OYUCTUTb BCE COBLITUSA
»  OTKpbITb GUALTP
= [lo6aBuTb Ha rpaduk
= COXpaHuUTb B NOCTOSIHHYO 6a3y

Dobfasute Ha rpadux

CoxpaHWTe B NOCTORHHYH Gazy

PucyHok 56 YnpasneHue Bbl6opkoun nocne GunbTpaumnm

Mocne npumMeHeHns BblOpaHHbIX GUNbTPOB Ha aKpaHe ornepaTopa BbIBOAUTCS 3HaYeHUA n3 b1
PK. 1na oTo6paxxeHus B TabAMYHOM WK rpadpnuyecKomM Buae Heo6xoanmmo BbibpaTb Tpebyemble
3HaYEeHUs YacToT NyTEM BblAENEHUST HY>XXHOIO 3HaYeHUs.

| 04.09.23, 16:00:49 04.09.23, 18:00:49 |
95.553128 MIL
95.556248 MIL,
95.603128 MIy

95.606248 My

PucyHok 57 Pe3ynbTaThl pmnbTpaumm

Ons y,D,O6CTBa onepartopa OKHa C AaHHbIMU MOXHO NpeacTaBuTb B COKpalleHHOM Buae. ana
9TOro Ha nNaHe’sun Bbl6paTb BapHnaHTbl OTO6pa)KeHI/Iﬂ B pa3BEpPHYTOM UM CBEPHYTOM BUAE.
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PucyHok 58 Bbi6op BapmaHTbl OTOBPaXKeHus

95.556248 My,
95603128 My

095.606248 ML

PucyHok 59 CBepHYTbIN PeXUM OTOBPaXKeEHUS

<

| 04.00.23, 16:00:49

95.556248 My,

(<]

95.603128 MIy

4

095.606248 MY

(I < I < I <

PucyHok 60 Pa3BepHyTbI pexum oTobpakeHuns

Mocne Bbl6opa HEOOXOAMMbIX HOMWHAMOB YacToT B NaHenn nHGopmMauum o nepegaTymkax
nosiBuTCA Tabamua c Nnogpo6bHbIM ONUCaHNEM YKa3aHHbIX 3HauYeHun. B Tabnvue npeactaBneHo
UMs NepeaaTynka, LeHTpanbHasa YactoTa (M3MepeHHoe 3HauyeHne), Noaoca YacToT U
M3MEpPEHHLIN YPOBEHb.

HazeaHue nepegaTtuvka LieHTpansHaA 4actoTa Monoca YpoEeHb
Transmitter_unknown 95.553128 MIny 43.75 kly 36.6 AGMKB
Transmitter_unknown 095.556248 MIy 62.5 kl'y 23.6 AGMKB

Transmitter_unknown 95.602128 My 131.25 Ky 20.2 AEMKB

Transmitter_unknown 95.603128 MINy 143.75 Ky 32.8 AGMKB

Transmitter unknown 05.603128 M| 131.25 K[|

PucyHok 61 [JaHHble BbIrpy3Ku B TabBJIMYHOM BUAE

BblGpaHHble 3HaYeHWs MOryT GbiTb OTOGPAaXXEHbI Ha rpaduKe 3arpy3Ku NoaoCkl YacToT UK
CTaTUCTUKM BbIXOAA B 3YUP B NMPOLEHTHOM COOTHOLLEHUW.
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CramwcTika

PucyHok 62 [1aHHble BbIGOPKU B rpapuyeckom Buae

3.7. ba3sa paHHbIX YacTOTHbIX NnpucBoeHun (PS-REF)

B naHHOM GJIOKe OCYLLECTBAETCA BHECEHWE U peaKTMPOBaHMNe AaHHbIX O YaCTOTHbIX
npuceoeHusax POC. OCHOBHbIM Ha3HauYeHNeM [aHHOro Moy s, ABNAETCA BHECEHNE U
penaktTupoBaHue B B[] 4aCTOTHbIX MPUCBOEHWI AaHHbIX 0 AencTByoWnx POC. 3aHeceHHble
JlaHHble MOTYT 6bITb MCTOYHUKOM UHMOPMaLMK AN CpaBHEHNUA MONYyUYeHHbIX Pe3yibTaToB Npu
BbINOJIHEHMM 3a43a4 MO PAAUOMOHUTOPUHTY.

[na 3anycka yKaszaHHOro pexuma ornepaTtopy TpebyeTcs 3anycTuTb MoayJsb «basa gaHHbIX
YaCTOTHbIX NPUCBOEHUN» Ha NaHenn 6noka «MNpunoxXxeHua». BHeLWHWI BUG, MKOHKKM 3amnycka
6510Ka U3MepeHUs NpeaCcTaB/eH Ha PUCYHKe 63

baza AaHHBLIX
YACTOTHRIX

npucECceHWA (PS-REF)

PucyHok 63 B/1 4aCTOTHbIX MPUCBOEHMUN

BHeLLHWI BUA, OKHa OTOBPaXXeHUst MpeACTaBNeH Ha PUCYHKE HUXKE.

Wctounukn +

Hazsanue Moaynsiuws Craryc KoopawHarst Aeiicraun

344 My 333xfy Yacrorvas moaynaums He paspewen

434 ¥y YacroHan MOAYAALMA He paspewen

433.025 My AMNAUTYAHAR MOAYARLMA He paspewen

PucyHok 64 BHeluH BUg, oKHa oTobpakeHuns b Yl

[na po6asneHns HOBOro nctovyHuka B b Yl Heo6xoaAnMO BblGpaTb 3HAYOK «+» U 3aNONHUTb
JaHHble, yKa3aHHble B NosiBMBLUEMCS OKHe. [1onb3oBaTento He06X04MMO 3aMofIHUTL Clefyrolme
nons:

= HasBaHue

= HoMmuHan yacToThl

= Cratyc POC

= [lonoca yacTtoTt

= Tun mogynsumm

= KoopauHaTtbl

* BbicoTa (Mpu gocTynHocTH)
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JNo6aBuTb MCTOUHUK

Ha3saHuwe *

Uactota

Craryc

He pazpewex

Monoca yactor

Mogynaums *

LWkpoTa *

Nonrora*

BuicoTa*

BbICOTA He H3BECTHA

PucyHok 65 ®opma gobasneHus ceegeHnn o Hosom VIPU

PepakTtnpoBaHue 3HauyeHnn B B[ Yl ocyuwecTBnsSeTCa NyTeM HaXaTusi KHOMKU «KapaHgall» Ha
naHenn MHCTPYMEHTOB. [N yaaneHusa CTPOKK 13 6a3bl, HaxaTb KHOMKY «KOp3unHa». BHelHu
BWA NaHenn pefakTMpoBaHus NpeacTaBieH Ha pUcCyHke 66.

PucyHok 66 PepaktupoBaHue b/ 4TIl

3.8. bnok goctynHoro PKO

B naHHOM 6110Ke OTOGpaXkaeTcs CMUCOK AOCTYMHbIX MOCTOB PagMOKOHTPONS, UX COCTOSIHUE U
OOCTYnNHble onuum ob6opynoBaHusa. OnepaTopy AOCTYMNHO pefakTupoBaHue, nobasneHne u
yaaneHne noctoB PK. Ha pucyHke 67 oTo6paXkeH aKpaH 0ToOpaXKeHuUs1 4OCTYMHOro
ob6opyLoBaHus.

bnok pocrynHoro PKO

Server
This server
wupora: 0, aonrota: 7.372470037656337e+75,

PucyHok 67 BHelHW BUA, [OCTYNHOro o6opyaoBaHus PK

[nsa po6asneHus HoBoro nocta PK Heo6xogMmMo HaXkaTb Ha KHOMKY «+ [106aBUTb» U BBECTH
agpec cepsepa U NopT. [pu HaXkaTuM Ha KHOMKY «[106aBUTb» NPOUCXOLUT ONPOC YAANEHHOro
NocTa PaaMOKOHTPOSSA M Ha 3KpaH Nosib3oBaTesNsi BLIBOAUTCS CTaTyC NOAKIHOUYEHUS.
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Beeaute aapec cepBepa

Agpec cepeepa

172.17.75.11

Mopr cepeepa

20011

Server

This server
WMpoTa: 0, BonroTa: 7.372470037656337e+75,

PucyHok 68 [Jo6asneHune nocta PK

[na npocmoTpa NosiHOM MHGOPMaLMM O COCTOSHUM YAaNeHHOW CTaHUUKN PagNnoKOHTPONS
HEeo6X04MMO pa3BepPHYTb OKHO OTOGPaXKeHUst CINCKa CTaHUMIN. B oTKpbIBLLEMCS OKHe GyaeT
oTo6paXeHa MHGopMaLMSA O MOAKMHOYEHHON CTaHLUMN PaaNOKOHTPOSIS, TUMNe 3a4eNCTBOBAHHOIO
060pyaoBaHUsa U apyrasa cnyxXebHas nHpopmaums.

Server
This server
wuporta: 0, aonrota: 7

PR100

ZMepUTENEHBIA NPUEMHWEK: AHTeHHa: ADD107
CKaHWPYWLWMWIA NPUEMHWK: CepuiiHEId HoMmep:
Menexratop: Aapec obopyaoeanma: 172.17.75.1

PucyHok 69 NHpopmaums o ctaHumm PK

[na pegakTMpoBaHNUa cnvcka o60pyAoBaHMA NoNb30BaTesNo AOCTyNeH GYHKLMOHAN yaaneHus
BCEro CMMCKa CepBEpPOB UM OQHOMO BbIGPaHHOMO cepBepa. YaaneHne npoucxoguT npu
HaykaTuW NpaBoV KHOMKM MbILUW Ha NMaHeNn BbiAeNeHHOro cepaepa.
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Server
This server ¥aanums

wupoTa: 0,
MogKnHUUTLECA

PR100

M=mepUTEAEHBIA MPUEMHMWIC AHTEHHa:
CKaHUPYHOLWMWIA NPHEMHWK: CepuiiHsl

MeneHrartop: Agpec ob

BEHUMAHMWME!

Bil YEEPEHK!, UTO XOTWTE OUWCTUTE CMIMCOK CEpEEpOE?

PucyHok 70 PepakTupoBaHue cnncka noctos PK.
CTtaTyc 060pyAoOBaHMSA MOXHO onpeaenuTb Mo LBEeTy B CTPOKE COCTOAHUA naHenu noctos PK.

3eneHbln — cepBep AOCTYMeH

KpacHbIi - cepBep He fOCTyneH

PucyHok 71 CtaTyc cepBepa
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4. TepMuHbl, onpeaeneHns 1 CoKpaLLeHNs

BA
Mo
oc
PK
PKO
PY
PMy
PaC
cro
yn

Baza gaHHbIX

MporpamMmmHoe o6ecnevyeHne

OnepauunoHHas cuctema

PaguoKoHTposnb

PagnokoHTponbHOE 060pynoBaHue
PagnoyacToTHbIN

PagmonpunémHoe yCcTponCTBO

PagnoanekTpoHHOEe CpeacTBo
CneumanmampoBaHHOe NporpaMMHoe o6ecneyeHne

YacTOTHbIE NPUCBOEHUSA
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