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1. HASHAYEHMUE

1.1. MNopTaTuBHbLIN OOHOMNOPTOBLIM BEKTOPHLIN aHanu3aTop uenet ARINST VR 23-6200 (Vector Re-
flectometer 23-6200 MHz) (ganee pednekromeTp, npubop) npeaHasHavyeH ANs U3MEPEHUs XapakTepu-
CTUK COTMacOBaHWS NACCUBHbIX W aKTUBHBIX PaaMoyCTPOCTB (aHTeHH, kabeneil, (urnbTpoB, aTTeHI0aTo-
poB, ycunutenen u T1.n.). Npnbop no3BondeT NpPoBOAUTbL U3MEPEHUSA MapamMeTPOB KOMIMIIEKCHOIO KO3d-
duumneHTa oTpaxeHusi, koacdpduumenta ctoayen sonHel (KCBH), umnegaHca, agmmutTaHca, dasbl, no-
Tepb 1 paccTosHUs 4O NoBpexaeHus B kabene.

1.2. Mpnbop npegHasHayeH Ana paguontobuTenbCKoro NPUMEHEHNs, Tak Kak He aABnsieTcs npodeccu-
OHarnbHbIM CPeACTBOM M3MepeHUsl. Hannume BCTPOEHHOrO akkymynsitopa, NO3BOMsieT Npou3BOAUTb U3-
MepeHus B nabopaTopHbIX Y MONEBbLIX YCNOBUSX.

1.3. Npubop npegHasHadyeH ansa paboThbl B Anana3oHe TemnepaTtyp okpyxatowen cpeabl ot 0 oo

nntoc 40 °C 1 oTHOCUTENBLHOWM BNAXXHOCTK Bo3ayxa He bonee 75%.

1.4. PeconektomeTp He npegHasHayeH:

e ans paboTbl Ha OTKPbLITLIX NIOLLaAKax BO BpeMs CHeronaga unm aoxas;

e B MeCTax C KOPPO3UOHHO MK B3PbIBOONACHOW cpeaon (nbinb, nap, ras);

e s UCNONb30BaHUA NoAbMU (BKMAOYaA OETen), Y KOTOPbIX €CTb (PU3NYeCcKme, HEPBHbIE UNn
MCUXNYECKME OTKITOHEHMS MMM HEeJOCTaToK OnbiTa M 3HaHWKW, NpensaTtcTeylowme 6esonacHom
akcnnyaTaumm npubopa 6e3 Hagsopa unu obydeHus;

®  1CMONb30BaHMA AeTbMU AN Urp.

2. KOMMNNEKTHOCTb
2.1. KoMmnnekT noctaBku npudopa npuseaeH B Tabnuue 1 n Ha pucyHke 3.1.

Tabnuvua 1
HaunmeHoBaHue KonuyectBoO
BekTopHbIN pedniekTomeTp 1 wr
ARINST VR 23-6200 '
Kabenb coeanHUTENbHbLIN 1 wr
USB 2.0 type A— USB 2.0 type B '
PykoBoacTBO Mo akcnnyataumm 1 aK3
(nacnopT usgenus) '
YnakoBka 1 wr.
PucyHok 3.1 — KomnnekT noctasku

! Uccnepyembie yCTpoiicTBa AOMKHBI AOMYCKATb BO3MOXHOCTb NOAAYM HA UCCIIEAYEMbIN NOPT CTUMYTMPYHIOLLETO
curHana ot pecnektomeTpa. MNponssoanTenb pedriekToMmeTpa He HeCeT OTBETCTBEHHOCTM 3a BbIXO U3 CTPOSt
YCTPOWMCTB, HE JONYCKaoLWMX NoAaqM CTUMYSIMPYIOLLErO CMrHana Ha uccreayemblin nopT.
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3. TEXHUYECKUE XAPAKTEPUCTUKA

3.1. TexHnyeckune xapaktepuctukn npubopa npuseaeHsl B Tabnuue 2.

Tabnuua 2
HanmeHoBaHue napameTtpa 3HayeHue
Pabounin gnanasoH 4YacTtoT 23-6200 My,
PaspelueHune no 4actore 10 klMy,
MakcumanbHOe YMCIOo TOYEK CKaHMPOBaHUS 1000
CKOpOCTb CKaHUPOBaHUS 1000 To4ek/c
HanpaBneHHOCTb MOCTa HECKOPPEKTUPOBAHHAsA BO BCEM AMana3oHe, He MeHee 12 ob
HanpaBneHHoCTb apdekTMBHAA® (Mocne NOMHOW OJHOMOPTOBON KanmBpoBku), He 50 0B
MeHee
KoadhduumeHT cTosiden BonHbI Mo BXOAY, He bonee 2
MorpelHocTb U3MepeHns dasbl’, He Gonee 1,5°
[MorpeLHoCTb N3MepeHmns Mal’HVITyD,bIz, He Gonee 0,25 gb
PaspelueHne onpegeneHns pacctosHus o noapemueHmn3 (CxVF)/25 m
MakcumarnbsHas AnvHa namepsiemoro kabensi®, npu VF=1 3000 m
MakcrmanbHOe NOCTOSAHHOE HanpsbKeHue Ha BXxoae 25B
o mavnarpamma Bonbnepta-Cmuta; mnongpHaa guarpamma; mdasa koadpdumumeHTa
ToOpaxkaemble . . ] )
rpadomkiA oTpaxeHus (KO); lMaFHI/ITyLI,? KO; mnorapudpmnyeckas mariutyga KO; mKCB;
mMCTaHUMsA 00 NOBPEXAEeHWs; mnoTepn B kKabene
Pabouunii guanasoH TeMmnepaTyp 0...+40°C
[wnaroHanb akpaHa 3,2
CEHCOPHbLIN
Tun akpaHa o
PE3NCTUBHbIN
PaspelueHune akpaHa 320%x240
MaKcuMarnbHbIl NoTpe6- npw 3apsagke akkymynsatopa 300 mA
NAEMBIF TOK, HE Bonee npu paboTe OT akkyMynsitopa _ ; 1000 mA
npu pabote ot USB ¢ 3apsigkor akkymynsitopa 800 mA
EMKoCTb akkymynsatopa 2500 mAY
Bpemsi HenpepbIBHOM paboTbl OT akKyMymnsiTopa® 2y
Bpewms 3apsaga akkymynatopa ~6y4
"abapuTHble pa3mepsbl (OxLLUxB) 155%81%27 MM
Macca 0,4 kr

B cBs3M C NOCTOSIHHbIM coBeplleHCTBOBaHMEeM KOHCTPYKUUU N nMporpamMmmMHoOro obGecnevyeHus,
npouniBoauTesrib octaBndAeT 3a cob6omn npaBo BHOCUTb U3AMEHEeHUA B CXeMy, TeXHU4YeCKue Xxapakrte-
PUCTUKN N KOMNJIEKTHOCTb AAaHHOIro npw60pa.

% \3amMepeHue BbIMOMHSIETCS MOCNE MPOrpeBa npuGopa NPOAOIKUTENBHOCTLIO HE MEHEE MSTU MUHYT C NPOBEAEHUEM
nonHow (XX, K3, CH) ogHonopToBoi kannubpoBku. MIamMeHeHne TeMnepaTypbl OKpyXKatoLLen cpeabl OT MOMEHTa Npo-
Be[leHVs KannbpoBKM 4O NPOBEAEHUS U3MEPEHUI HE AOMMKHO npeBbiwaTth +3 °C.
®'ne C - ckopocTb cBeTa M/c; VF — hakTop CKOpOCTH (OTHOLLEHME CKOPOCTM pacnpOCTPaHEHUS! ANIEKTPOMArHUTHOM
BOJIHbI B kabere Kk CKOPOCTU pacnpoCTPaHEHUS 3NIEKTPOMArHMTHOM BOSHbI B BaKyyme), NPUHUMAaeT 3Ha4YeHne B 3aBu-
cumocTun oT kabens ot 0,1 oo 1; S — guanasoH YacToT CKAHMPOBAHMS B YaCTOTHOM 3adaHum ('u).
4 3aBUCUT OT BeNUUMHBI 3aTyXaHus B kabene v SBRsSeTCs NPeaenom MHAMKALMK Ha AuCTnee.
® Ecrivt Baw MK MMEET orpaHnyeHmre no MakcuMasnbHOMy TOKY, NofaBaemMoMy Ha nopT USB, npousseaumTe 3apsiaky
npubopa nepea NpoBeAEHNEM U3MEPEHUIA, HE BKIHOYasi NpMbop BO BpeMS 3apsiKu.

Mpu TemnepaType okpyxatoLen cpeabl nntoc 20+5°C nocne NonNHOro 3apsifa akkyMmynsitopa.
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4. NPABUNA BE3ONACHOCTU NPU PABOTE C NPUBOPOM
4.1. O6bwume TpeboBaHUA Ge30NacCHOCTHU

4.1.1. K paboTe ¢ npubopom JonyckarTcsa nvua, 03HaKOMMBLUMECH C HacTosWwmMM «PykoBoaCTBOM Mo
aKcnnyaTaumMm» 1 npoLuelie NHCTPYKTax No npasuinam 6esonacHon paboTkl C anekTponpnbdopamu.

4.1.2. BeposiTHOCTb MOMyYeHUst TpaBMbl BO3MOXHa MPY MOAKMYEHUN UMW OTKIOYEHUU 3apsgHOro
YCTPOWCTBA B 3NIEKTPUYECKYIO CeTb. [oNb3ynTech MCNpaBHbIMW PO3ETKaMu 1 3apsgHbIMU YCTPONCTBaMM.

4.1.3. Bo usbexaHve noBpexaeHus NpoBoAoOB 1 pa3bEMOB Npubopa, 3anpeLlaeTcs Bewartb YTo-nnbo
Ha NpoBOAa, 3aKpaluMBaTb W 3aknemBaTb NPOBOAA U pas3beMbl, MPOU3BOANUTbL OTCOEAMHEHMUSI NMPOBOLOB
Aeprasi 3a LWHYp.

4.1.4. Nluyam, nonb3yroLmMMcs Npubopom, KaTeropudeckn 3anpellaeTcs: nepegasatb npubop nocTo-
POHHMM, pa3brpaTb 1 NPOM3BOAUTL KAKOM-NMBO HE COrnacoBaHHbLIN C NPOU3BOAUTENEM PEMOHT Npubo-
pa, NoNb30BaTbCst NPUOOPOM C MOBPEXAEHHBIM KOPMYCOM.

4.1.5. OBHapyXu1B HENCMPABHOCTb, HEMEANEHHO NpekpaTutTe paboTy 1 BbikNounTe Npndop.

4.1.6. NMpun HeobxoaMMOCTM OTNY4YUTbCA C paboyero mecta, OTKNOYMTE NPMOOp 1 Apyrme yCcTponcTea.
He ocTtaensante paboTatowuin npudop 6e3 npucmotpa!

4.1.7. He ucnonb3ynte npmndop B 6onbHULax. Mcnonb3oBaHue npubopa BONM3M MeauUUHCKoro obo-
pyOoBaHUst 4ONycKaeTcsl, TONbKO C cornacus MegnepcoxHana.

4.2. lononHuTenbHbIEe TPeOOBaHNA Ge30MacHOCTH

4.2.1. Vicnonb3ynte npubop TOMbKO No HadHayeHmo. O3HakoMbTeChb C Ha3Ha4YeHUeM, yCTPOMCTBOM U1
TEXHUYECKMMW XapaKkTepucTnkamu npmbopa.

4.2.2. Pabotas c npMbopoM, COXpaHsinTe paBHOBECHE U YCTONYMBYIO NO3y. [IBUraiTecb MeAneHHo, He
berure.

4.2.3. V3berainTte paboTbl Ha OTKPbITbIX MPOCTPaAHCTBaX BO BpeMsi cHeronaga unun goxas. MNMoebiweH-
Hasi BNaXXHOCTb M BCE BUAbI >XKMOKOCTK, Nonas BHYTPb Npubopa, MoryT BbIBECTU €0 N3 CTPOSI.

4.2.4. He nogBepraiTe npubop BO3AENCTBMIO OYEHb HU3KUX M OYEHb BbLICOKMX TemnepaTyp, Bo3gen-
CTBME 3KCTPEeMarbHbIX TeMnepaTyp MOryT NPUBECTU K NOBPEXOEHMNIO BCTPOEHHOIO akKyMynsaTopa.

4.2.5. He ucnonb3ynte npnbop B MeCTax C KOPPO3MOHHO - U B3PbIBOONACHOW cpedon. ArpeccuBHble
napbl CNOCOBHbI paspyLlaTb U30MALUI0, YTO MOXET NMPUBECTU K Bbixoay npubopa us cTpos.

4.2.6. He nepeHocuTe npnbop 3a nogkmnoyeHHbIe K HeMy Kabenu 1 npoBoaa, He O0TcoeauHanTe pasb-
eMbl, Aepras 3a kabenb unu WHyp.

4.2.7. He npunaraiTe 4Ype3MepHbIX YCUMNNIA K KHOMKaM ynpaBreHusl 1 akpaHy npubopa.

4.2.8. N3berante yaapoB 1 nageHun npubopa. MNMpu nageHun npubop MoxeT ObiTb NOBPEXAEH.

4.2.9. He pasbupainte n He mognduumnpynte npubop 6e3 cornacoBaHus ¢ NPOM3BOAUTENEM WU BHE
OMUCaHHbIX B JAHHOW WHCTPYKUUN OeNcTBUA. HekoppeKkTHoe caMOCTOosATEeNbHOE BMeLLaTenbLCTBO B Npu-
Oop NpuBeOET K NOTEPE rapaHTum.

4.2.10. He paspeliavite getam urpatb ¢ NpMbopoM, NOCKOSbKY OHM MOTYT MOPaHUTLCS UK NOPaHNUTb
APYrvX, UNn BbIBECTU NPMBOP 13 CTPOS.

4.2.11. VcnonbayinTe 3apsaHble YCTPOWCTBA, LUHYPbI, NEPEXOAHUKM 1 NP. NPUHAONEXHOCTU PEKOMEH-
AOBaHHbIe NPOU3BOAUTENEM.

4.2.12. Mpwn nogknioyeHnn K npnbopy Opyrmx yCTpOMUCTB, BHUMATENbHO O3HAKOMbTECH C UX HasHa4ve-
HWEM, TEXHUYECKUMUN XapaKTepUCcTMKamMmmn 1 npasunamm 6e30nacHoOCTM B X PYKOBOACTBaAX MO JKcnyarta-
umun. He nogkntoyante HeCoBMeCTUMble YCTPOUCTBA.

4.2.13. TexHn4yeckoe obCcnyxmBaHme N peMOHT Npubopa AOMKHbI BbINOMHATLCA TONBKO Npou3BoauTe-
nem unu ynoriHOMOYeHHbIM CEPBUCHBLIM LIEHTPOM.
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5. YCTPOUCTBO NPUBOPA

5.1. YcTpowncTteo npubopa nokasaHo Ha pucyHke 5.1.

236200 MHz RF VECTOR REFLECTOMETER

ARINST

] N |
2 3 4 56 7

PucyHok 5.1 — BHewHuin Bua npubopa

1. MNopT AN NOAKMYEHNs TeCTUPYEMbIX 5. Pasbem anga nepegayun gaHHbIX U 3apsgkn akky-
YCTPOUCTB M Harpy3kn TEST PORT mynsitopa npnbopa USB type B

2. Kopnyc 6. Pasbem ans nepegayv AaHHbIX U 3apsaky

3. LiBeTHOM pe3ncTuBHbIN akpaH 3,2” akkymynsatopa npubopa mini-USB

4. Bbnok KHOMOK ynpaeneHus 7. UHankaTop 3apsaku akkymynatopa CHARGE

5.2. Bnok KHoMok yrnpaBneHnsa NnpMbopom nokasaH Ha pucyHke 5.2.

8. KHOMKM nepemeLLeHnss MapKepoB, NepeMeLleHre no ya-
CTOTE ¥ aMnuTyfe, U3MEHEHUE anana3oHa CKaHUPOBaHUS.

9. «SPAN» - nepeknioveHne KHONokK (8) B pexxnm nsMeHeHus
AvanasoHa CKaHWPOBaHUSA NPY NOCTOSHHOWN LieHTpanbHOM
YyacToTe (paclMpeHne 1 CyXeHre guanasoHa).

10. «FREQ» - nepekntoyeHne KHOMOoK (8) B pexmm n3MeHeHus
1 4 LeHTpanbHOW YacToThbl 6e3 n3MeHeHVs gnanasoHa CKaHMpo-
BaHWs (CABWI gManasoHa BMeBO-BNpaBso).

11. «<MKR» - nepekno4eHne Homepa Mapkepa 1 yctaHoBKa

1 3 pexvmMa KHonok (8) Ans nepemeLleHs mapkepa no 4acrore.
12. «kMENU» - BbIX0 B rnaBHoOe MeHto. BknioveHue v Bbiknio-
YyeHune npubopa Npu HaxaTum u ygepxaHun 6onee 2 cekyHa.

13. «<KAMPL» - nepekntoveHmne KHoMok (8) B peXxXnm naMeHeHuns
12 | onopHoro ypoBHsi npu BbIBOAE HEKOTOPLIX rPacIKOB.

14. «PLOT» - nepekntoveHne KHOMoK (8) B pexum nepekrto-
YeHus oTobpaxaeMbIx rpadnKoB. YCKOPEHHbIN BbIXOA U3 Fto-

PucyHok 5.2 — BIOK KHOMOK ynpasneHus | 00TO NYHKTa MeHIo Ha oToGpaxeHue rpaduka.

Mpumeyanue — Pexxum paboTel (Span, Freq, Plot, MKr), B KOTOpOM cendac HaxogaTcs KHOMKW nepe-
MelleHus (8) oTobpakaeTcsi B MEBOM HWDKHEM YrNy 3KpaHa, psaoM C MHAMKATOPOM COCTOAHMSA akKyMyrisi-
Topa.
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6. ONMUCAHME U NPUHLUN OEUCTBUA NMPUBOPA

BekTopHbIn pednektomeTp ARINST KVR 23-6200 aBnAeTcs TEXHUYECKN CMOXHBLIM N3MepUTENbHbIM
npubopom, COCTOALLMM M3: HaNpaBfeHHOro OTBETBUTENS, CMHTE3aTopa, reTepoanHa, npoLeccopa, Xua-
KOKpUCTanmnmMyeckoro akpaHa u Li-lon akkymynaTopa.

Mpnbop ocyLiecTBNsET CBUNMPOBAHNE CUHTE3aTOpa NoO YCTAaHOBNEHHOMY MOMb30BaTeneM 4YacToTHOMY
3agaHuio. CurHan ¢ cuHTesaTopa (nagarolwas BofniHa) nogaeTcd Ha NopT AN TeCTUpyeMbiX YCTPOWCTB
(TEST PORT) K KOTOpPOMY MOAKMoYaeTcs uccregyemoe yCTPOMCTBO MK Harpyska. B 3aBucumoctn ot
KoabhmLUMEHTa OTPaXKEHNST UCCregyeMoro yCTpOMCTBa UM Harpysku obpasyeTcsl oTpakeHHas BOJIHa,
KoTOopas BblAenseTcs C NOMOLLbIO HanpasBneHHOro oTBeTBMTENs. YactoTa retepoanHa cMeLleHa OTHOCK-
TENbHO YacTOTbl CMHTE3aTopa Ha NpoMexyTo4Hyto YactoTy (M4Y). Curnan MY copepxut nHdopmaumio 06
amnnutyge n dase NpsMoro U OTPaXKEHHOro CUrHanoB, 1, 3a cHeT OTHOCUTENBHO HU3KOW YacTOTbl MOXET
ObITb oundpoBaH BeicTpogencTayowmmmn ALMN. Ha kaxagon yactoTe ocyulecTBnAeTcsa Belbopka curHana
MY npamMon 1 oTpakeHHOW BOMHbI C AaNbHENLLUM BbIYMCEHMEM aMNNUTYAbl U dhasbl KAKAOro curHana ¢
NMOMOLLIbI0 METOZa MakCMManbsHOro npaesgononobus.

[Mony4eHHble 3HA4YEeHMS NO3BONSAT BbIYUCIUTL KO PULMneHT oTpaxeHus (KO), koTopbli npeactaBnsaet
cobor KoMNneKkcHoe YMCNo Hecyllee nHopMaLmio, Kak 0 asax, Tak n 06 amnnuTygax oTpaxeHHou u
nagatoLien BOsH.

U
KO = UZ:Z X exp [j(¢0Tp - (pna,u)]
roe, UoTp — AMNNUTYaa OTPa)KeHHOW BOJHBbI;
Unan — AMnnuTyga nagaroLlen BOrHbI;
Porp — Paza OTpaXKEHHOW BOMHbI;
Pnag — Pasza nagatoLlen BoNHbI;
j- V-1 — MAumas eannmnua.

Mocne BbliumcneHus KO ynpaensowmin npoueccop otobpaxkaeT pe3ynbTaT CKaHMPOBaHUSA NO YacToT-
HOMY 3aJaHuio B BuAe BbiOpaHHbIX Monb3oBaTeneM rpacgukoB M gvarpamm: gvarpamma Bonbneprta-
CwmuTa, rpaduk dasbl / marHntyasl KO, rpacuk KCB u gpyrue.
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7. BKINMIOYEHUE

BHumaHue! Ucnonb3oBaHue npubopa Ha OTKPbITbIX NPOCTPAHCTBAaX BO BpeMsl cHeronaga wunu
poxana 3anpelwaertcAa. Ecnu npnbop BHeceH B 3MMHee BpeMsi U3 XOJIOQHOIO NMOMELLEeHUA, UIn ¢
ynuubl B TENJIO€ NOMeLleHne, He BKIKOYanuTe ero B Te4eHMe BpeMeHU, 40CTaTOYHOro Ans ucnape-
HUA KOHAEeHcaTa u3 npubopa.

BHumaHue! CooTHocuTe HanpsikeHue, nogaBaemMoe Ha MOPT AN TeCTUPyeMbIX YCTPOMCTB
(TEST PORT) ¢ makcMManbHbIMM TeXHUYECKMMU XapaKTepuUcTuKamm npmbopa ykazaHHbIMU B Tab-
nuue 1.

7.1. Bkno4veHue npubopa

7.1.1. Y6egntecb B TOM, 4TO MPUOOP HE MMEET BHELLHMX NOBPEXAEHUIN N aKKyMynaTop 3apsikeH. Pas-
PSPKEHHBIN aKKyMYnATOp 3apsgvTe neped ncrnonb3oBaHneM npubopa. [nsa 3apsaakn akkymynstopa peko-
MEeHAYyeTCs UCMofb30BaTb CTAOUNN3NPOBAHHBIN UCTOYHUK MUTAHUS C BbIXOAHBLIM HanpskeHunem 5B un 1o-
koM He meHee 500 MA. [Ina 3apsaku akkymynsTopa Bo Bpems paboTtbl npubopa pekoMeHayeTcs Ncnorsb-
30BaTb CTabWUNM3NPOBAHHBIN WCTOYHMK MUTAHUS C BbIXOOHbIM HamnpskeHnem 5B n TOKOM He Me-
Hee 800 MA.

OpHoBpeMeHHOe ucnonb3oBaHue AByx USB nopToB npubopa kateropnyecku 3anpewaetcs! He
co6niogeHue aToro TpeboBaHNA MOXET NPMBECTU K BbiIXxoay Nnpubopa us cTpos.

7.1.2. Haxmnte n ygepxuBante kHonky (12) «MENU» B TeueHue 2 cekyHa. Ha akpaHe (3) 6ygyt
oTOBpaxeHbl pesynbTaTbl camoTecTUpoBaHusa npubopa. 3atem, Npubop NepekniounTCs B WTATHLIN pe-
Xnm paboThbl.

[Mpumeyanune — MNpu nepBom BktoveHUM npubopa, HeOO6XO0AMMO HACTPOUTL YaCcTOTHOE 3agaHue, TuM
BbIBOAMMbIX Ha 3KpaH (3) rpacmkoB 1 NpoBeCcTH KanubpoBky. MNonb3oBaTenbCkue HaCTPONKM COXPaHATCS
B NamaTy Nnpubopa, 1 Npu NOCneayoLLnX BKITIOYEeHMsAX OyayT ycTaHaBnMBaTbCA aBTOMATUYECKM.

7.2. BbikntouyeHune npubopa

7.2.1. nsa BblkNoYeHWs npubopa HaxkmuTe n yaepxusanTe kHonky (12) «MENU» B TeyeHune 2 cekyHA.
OkpaH (3) npnbopa noracHeT, NPMOOP BLIKMTHOYUTCS.

Mpumeyanune — MNpy KaxXAOM BbIKIOYEHUN NpUbOpa OCYLLECTBSETCA 3anuCb OCHOBHbIX MONb30Ba-
TeNbCKUX HAaCTPOEK B SHEProHe3aBUCUMMYH MaMsTb, YTO MO3BOMsET M3bexaTb HACTpPOVKu npubopa npwu
nocneayoLemM BKITIOYEHUN.
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8. 3KPAH NMPUBOPA

Ha akpaH npnbopa BbIBOAATCA pe3ynbTaTbl CKAHMPOBAHWUS YACTOTHOrO 3aJaHus B BUAEe YCTaHOBMEH-
HbIX Monb3oBaTtenem rpadunkoB M amarpamm. Tekylume HacTponku npubopa, AuanasoH CKaHWpPOBaHUS,
TVN BbIBOAMMOrO rpadmka unuv guarpaMmmbl U Apyrasi BaxHas Ang nonb3oBaTtens nHgopmawms pacno-
NoXeHa Ha HWXHEeN CTpPoKe akpaHa. PaccmoTpum 3Ty MHGOPMAaLMOHHYIO CTPOKY CrieBa Hamnpaso.

Startl000M Stop2000M

PucyHok 8.1 — QkpaH npubopa

8.1. Ha pucyHke 8.1, B TeBOM HWXHEM YrIly aKpaHa pa3melleH uHaukatop (A) COCTOSIHUSI BCTPOEHHOIO
aKKyMynsiTopa, KOTOPbI B 3aBUCUMOCTM OT COCTOSIHUSI aKKyMYNATOpa MOXET ObITb BbIBEAEH Kak:

WHAMKaTOP B BMAE UCKPbI (MOSTHWUK) — MAET 3apagka akkymynsaTopa;

CMMBON UHAMKaTopa B Buae 6atapenky NonHOCTbIO 3anofHeH 6ernbiM LBETOM — akkyMynsaTop
MONHOCTbIO 3apPSHKEH;

CMMBON MHAMKaTopa B Buae 6enoro koHTypa 6artapevikm — akkyMmynsaTop paspsiKeH, Heobxo-
AVMMO ero 3apsauThb;

npnbop BbiBEN Ha 3KpaH COOOLLEHNE O KPUTUYECKOM YPOBHE MUTaHUS — akKyMymnaTop MOfHO-
CTblO pa3psikeH, MPUOop aBTOMAaTUYECKN BbIKITHOYUTCS.

8.2. CnpaBa, OT nHamKaTtopa COCTOSHUSA akkymynatopa otobpaxaeTca pexum (B), pucyHok 8.1, B Ko-
TOPOM HaxoAATCH KHOMKM nepemeLleHuns (8):

Plot — pexuM, B KOTOPOM KHOMKamu (8) Npon3BoauTCH NepekntyeHne guarpamm n rpadmkos
Ha aKpaHe npubopa;

Span — kHonkamu (8), nonb3oBaTeNnb MOXET U3MEHSATb Auana3oH ob63opa Mpu NOCTOAHHOM
LleHTparnbHOM YyacToTe;

Freq — kHonkamu (8) npoM3BOAMTCA U3MEHEHME HavarbHON U KOHEYHbIX YacToT 6e3 nsmeHe-
HWSI LUMPUHBI YaCTOTHOrO MaHa (CABUM YacTOTHOrO NnaHa);

Mkr 1 ... MKr 4 — akTUBHbI/ Mapkep, KOTOpbIN MOXeT BbiTb NnepemelleH kHonkamu (8). Mepe-
KNioYeHne Mexay Mapkepamm npousBoanTcsa HaxatmeM Ha KHorky (11) « MKR»;

Amp — pexuMm, B KOTOPOM KHOMKamu (8) NpomM3BOAMTCSA U3MEHEHNE ONOPHOro YPOBHSA Mpu Bbl-
BOAE Takmx rpadukoB, kak MarHuTyga, norapndpmmyeckas marHntyga n KCBH

8.3. Ob6o3HaueHve Tuna kanubposku (B) pucyHok 8.1:

No Cal — 3aBoackasi kanmbpoBka;

Cal — kanmbpoBka COOTBETCTBYOLLAsA YAaCTOTHOMY 3aJaHuto, oTobpaXkaeTcsl 3ereHbIM LBe-
TOM;

Cal. Int — nHTepnonsums kanmbposkn, OTOOpaXkaeTCs OpaHXXeBbIM LIBETOM,;

Cal. Ext — akcTpanonsums kanubpoBku, 0TOOpaXkaeTCs KpaCHbIM LIBETOM.

8.4. B ueHTpe HMKHEN CTPOKkn oTobpaxaeTcst yacToTHoe 3agaHme (M) pucyHok 8.1:

Start — HayanbHaa YacToTa YaCTOTHOrO 3afJaHus;
Stop — KoOHeYyHas YacToTa YacTOTHOro 3aAaHus.
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8.5. B npaBOM HWXHeEM yrny akpaHa oTobpaxaeTcs Tun BbIBEAEHHOro Ha akpaH npubopa rpacduka (0)
(PvcyHok 8.1):

Smh — nonsipHas gnarpamma Bonbnepta-CmuTa no3BonsoLwas BbIBOAUTL KOMMEKCHBIW KO-
3 PULMEHT OTpaxkeHus1, NpuBeAEHHbIN K uMnegaHcy 50 Owm;

Pol — nonspHasa gnarpamma anst oTobparkeHnst KOMMIEKCHOro KoadnLMEHTa OTPaXKEHUS;

Ph — rpadmk oTobpaxatowmini pasy KoadpuumneHTa oTpaxeHus, NPUBEAEHHYIO K rpagycam B
ananasoHe oT -180 go 180;

Mag — rpacumk oTobpaxaroLwmin Moaynb koaddULNEHTa OTpaXXeHMs B NMIMHEMHOM MacluTabe;
LMag — rpacmk oTobpaxawLwwmin Moayrnb koadduumeHTa oTpaxeHust B riorapudmMmmyeckom
macwTabe (B ob);

SWR — rpaduk oTobpaxatowmn KoarLUMEHT CTOAYEN BOSHbI NO HAMPSKEHWIO;

DTF - rpacumk oTobpaxaroLLmii paccTositHue 4o NOBPEXAEHUSA NN HEOAHOPOAHOCTY B Kabene;
Loss — rpadmk oToGpakaroLmin noTepu B kaberne.

MpumeyaHue — Cnea n cnpaBa OT 0603Ha4YeHUs, BbIBEAEHHOrO Ha aKpaH npubopa rpaduka, oTob-
paxatoTcs 0603Ha4YeHMs NpeablayLLEro 1 cneaytoLero rpaduka.

MpumeyaHune — M3-3a ocobGeHHOCTeN OTOOpakeHUs Ha 3kpaHe npubopa guarpamm Smh u Pol va-
CTOTHOE 3ajaHue BbIBOAUTCS B NPaBOM HwxkHeM yriy. [nsa rpaduvka DTF BMECTO 4acTOTHOroO 3agaHus, B
3aBUCUMOCTU OT NONb30BATENbCKUX YCTAHOBOK OTOBpaXaeTcst AUCTaHUMS UK BPEMS.

8.6. HaxxaTne Ha akpaH ¢ oTobpakaemblM rpadvkom BO BpPeMs MpOU3BEOEeHUS U3MEPEeHMn nepesBoaunt
npubop B pexum naysbl (PucyHok 8.2). B gaHHOM pexumMe nonb3oBaTenb MOXeT Bornee getanbHo pac-
cmoTpeTb rpadmk. MiHdopmaumsa o coctosHuM npubopa otobpaxaeTca muraowmm cumsoniom PAUSE
BO31e CMMBOIIa akkyMyrnsTopa.

Dist

Amp

Distance: 28.00 m
PucyHok 8.2 — Pexum naysbl

8.7. ins BbIXOAa M3 pexuma naysbl Heo6XoaMMO eLle pa3s HaxkaTb Ha akpaH Npubopa Unn HaxaTb Nnbyio
13 KHOMOK Brioka ynpasneHus.

10
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9. MEHIO NMPUBOPA

9.1. FnaBHOE MeHI0

9.1.1. Bkntounte npubop B COOTBETCTBUU C pasgenom 7 Hactosiwero «Pykosoacteay. Nocne Bknto-
YeHust npubopa, HaxxmuTe KHomky (12) «MENU». Ha akpaH npubopa 6yaeT BbIBEAEHO IMaBHOE MEHH Kak
Ha pucyHke 9.1.

- Menu
Frequency Calibration
Plots Device
Markers Presets

PucyHok 9.1 — maBHOE MEH!0

9.1.2. Kaxxgblii U3 pa3genos rMaBHOrO MEHIO MMEET CBOE HasHavYeHue:

Frequency — pa3sgen MeHIo, B KOTOPOM Mofb3oBaTeneM 3agaetcs 4acTOTHOe 3afdaHue, no KoTopomy
NPON3BOANTCH TECTUPOBAHWNE YCTPONCTB UNWN HarpysKku.

Plots — pasgen rmaBHOrO MeHI0, B KOTOPOM MPOM3BOAUTCS BbIGOP M HACTpovka napameTpoB oTobpa-
XaeMbIx Ha akpaHe npubopa gnarpamm u rpaduKos.

Markers — pasgen ons ycTaHOBKM BU3yanbHbIX MapKepoB U HACTPOWKM NapamMeTpoB MX 0ToBOpaxeHus
npv NpoBeAeHNN N3MEPEHNI.

Calibration — pasgen mMeHto ans NnpoBeaeHUs kanmbpoBku npubopa.

Device — B gaHHOM pasgene ykasaH CepuiHbln Homep npubopa n Bepcus MNO. Tam xe yctaHaBnvBa-
eTcs noporoBasi NMMHNUA KoadbduUMeHTa cTosven BonHbl No HanpskeHuto (KCB) koTtopas 6ynet otobpa-
XaTbcs Ha rpadmkax Smh, Pol n SWR.

Presets — pasgen Ans coxpaHeHus Nofnb30BaTeNbCKUX HACTPOEK.

9.1.3. [lnsa BbiIxoga M3 rmaBHOMO MEHK Haxmute KHonky (12) « MENU». [Ins yckopeHHOro Bbixoda u3
noboro MeHI K oTobpaxaeMbIM rpadmkam HaxmuTe KHonky (14) «PLOT».

9.2. MeHr0 ycTaHOBKM YacTOTHOro 3agaHus Frequency
YacToTHOe 3agaHne COCTOUT U3 napaMeTpoB, MO KOTOPbIM OCYLLECTBIISAETCA CBUNUPOBAHME CUHTE3a-
TOpa M 3a4aeTcs pexuM U3MepPeHUn (OuanasoH 4acToT, YMCMO TOYEK U3MepeHuid, noroca LndpoBoro

dunbTpa MNY)
9.2.1. [ina ycTaHOBKMN YaCTOTHOrO 3adaHus BovauTe B rMaBHOe MeHo npubopa (PucyHok 9.1), Haxas
kHonky (12) «MENU». Bongute B pasgen Frequency. Ha skpaHe NosiBUTCA MEHI0, Kak Ha pucyHke 9.2.

11
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() Frequency
L Bniel Span
2400.00 MHz 400.00 MHz
Start Stop
2200.00 MHz 2600.00 MHz
BwW Points
10 kHz 900

PucyHok 9.2. — MeHio ycTaHOBKM NapameTpoB CKaHMPOBaHUS

9.2.2. Kaxxgas 13 onumin meHio Frequency nmeeT CBOE HasHa4YeHue:
Center — ycTaHOBKa LeHTpanbHOM YacToThbl AMana3oHa CKaHMpOBaHMS.
Span — nonoca ckaHMpoBaHuUA (gManasoH) 4acToT.
Start — ycTtaHOBKa HayanbHOM YacTOTbl CKAHMPYEMOTrO AManas3oHa 4acToT.
Stop — ycTaHOBKa KOHEYHOW YacTOTbl CKaHMPYEMOro Anana3oHa 4acToT.

BW — BbIbop nonockl nponyckaHus LmpoBoro unbTpa NpomMexyTodHon YactoTsl (MY).

Points — BbIBOp YMcna ToYeK CKaHMPOBaHUS.

3 anpens 2019 .

9.2.3. YcTaHoBKa 4acToTHbIX napameTpoB (Center, Span, Start n Stop) npon3BoguTca BBOAOM YUC-
MNOBOr0 3HaYeHWs B OTKPbIBLLUEMCS NOAMEHIO, Kak Ha pucyHke 9.3. BBegnTe 4icnoBoe 3HavyeHne 4acToT 1
HaxmuTe Enter (BBoa paHHbIX). [na yoaneHus owmnbOYHbIX U paHee BBEAEHHbBIX 3HAYEHUW, HAXMUTE
Del (YpaneHue). Ytobbl oTKkaszaTbCst OT BBOAA 3Ha4veHus1, HaxxmuTe Cancel (OTkas). B Hawewm npumepe,
Ha pucyHke 9.3, npouzeodumcsi ycmaHoeka HadyanbHol Yacmomsl 2200 My ckaHupyemoeo duarna3oHa

yacmom.

Mpumeyanue — ONCKPETHOCTb YCTAHOBKM YacTOTHbIX napameTpoB coctasnset 10 iy (0,01 Mlu). B
crnyyae BBOAa HeOOMyCTUMOW BEMNWYUHBI, Ha 3KpaHe npubopa BbIBOAUTCA NpeaynpexaeHne o ToM, YTo
BBOOMMOE 3HAYEHME HaXoamUTCst 3a npeaenamy 4ONYyCTUMbIX 3HAYEHWUIA.

Slatl: 2200 (10 MHz
¥ 8 9 Cancel
4 5 6 Del
1 2 £

Enter
0 .

PucyHok 9.3 — BBoA 4MCrOBbIX 3HAYEHU YaCTOTHLIX MapaMeTpoB

9.2.4. YcTaHOBKa YaCTOTHbIX MapameTpoB NPOM3BOANTCS Tpems cnocobamu:

o BBogom HavanbHOM Start n KoHe4YHoW Stop 4YacToT, Npu 3TOM, UeHTpanbHas YactoTta Center
aBTOMaTUYeCKN NpUHMMaeTCa paBHOW uX nonycymme. [uanasoH ckaHupyembiX YacToT Span

aBTOMaTU4eCKM NpUHNMaeTCcAa paBHbIM pa3HOCTU KOHEYHOM N HayarbHOW YacToT.

12
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e 3agaHveM ueHTpanbHow 4actoTel Center v AmanadoHa 4acToT ckaHupoBaHus Span. [pwu
3TOM HavarnbHasa Start n KoHe4yHas Stop 4acToTbl BYAyT YCTaHOBMEHbI aBTOMAaTUYECKU, Kak
Center * Span / 2.

e 3arpyskov nonb3oBaTenbCKMX YCTaHOBOK U3 MeHIo Presets.

Mpumeyanve — Ecnn BBoguMasi nonb3oBaTtesieM YacToTa BbIXOAMT 3a rpaHuLbl paGoyero avanasoHa,
Ha aKpaHe npubopa BbIBOAMTCA COOTBETCTBYIOLLEE NpeaynpeXxaeHne, kak Ha pucyHke 9.4.

sSkop: | 6210 [MHz

Maximal value is 6200 MHz

Close
PucyHok 9.4 — lNMpepynpexaeHue o BbixoAe 3a npegensl paboyero guanasoHa
9.2.5. B meHo BW (PucyHok 9.5) ocyuiectsnseTcsa BbIGop Nonockl NponyckaHusa LMdgpoBoro punbTpa

M4Y. Yem yxe nonoca nponyckaHus umdpoBoro pmnbTpa, TeM Bbille TOYHOCTb N3MEPEHMS N COOTHOLLIE-
HWe curHan / wym. MNMpu 3Tom Bo3pacTaeT BpeMs CKaHMPOBaHMS.

[MpumeyaHne — YMeHbLLeHue (Cy>keHne) nonockl nponyckaHusa B 10 pa3 npuBedeT K yBernMyeHuo co-

OTHOLUEHMS CcurHan / Wwym no HanpsbkeHuto B 3 pasa (unu Ha 10 ob) npy yBenMyeHun BpeMeHun ckaHmpo-
BaHua B 10 pas.

1 kHz

2 kHz

5 kHz

10 kHz

PucyHok 95 — Bbibop nonocsl nponyckanus MY B meHto BW

9.2.6. B meHio Points (PucyHok 9.6) nonb3oBaTenem yctaHaBNIMBAETCHA YMCIIO TOUYEK CKAHUPOBAHUA.
OT 3agaHHOro 4Mcna ToYek 3aBUCUT LLar CKaHMPOBAaHWS MO YacToTe U BpeMms CkaHupoBaHus. [NpaBunb-
HbI BbIOOp YMCa TOYEK M Aumana3oHa CKaHMpOBaHMS MO3BOMSET YyNydlWwuTb paspelleHne npu psge ums-
mMepeHun (DTF, Loss).

13
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100 600
200 700
300 800
400 900
500 1000

PucyHok 9.6 — MeHto Bbibopa Touek ckaHupoBaHus Points

9.3. MeHIo HacTponkn oTobBpaxaemMbiX Ha aKpaHe rpacpumkoB Plots

9.3.1. Ins BbIbOpa oTobOpakaeMbix Ha akpaHe npubopa rpadurKoB, U HACTPONKM OTOBpaxaemblx Ha
3TMX rpadmkax napameTpoB, BOMOUTE B rMaBHOE MeH npubopa (PucyHok 9.1), HaxaB kHomky (12)
«MENU». Bongute B pasgen Plots. Ha akpaHe noaBuTCA MEHIO, Kak Ha pucyHke 9.7.

ol Plots
Smith LMag
¥ plot i plot
= Polar ~ SWR
plot
S DTF
plot
Mag Loss
v plot ¥ plot

PucyHok 9.7 — MeHIo HacTporkn oTobpaxkaembix Ha akpaHe rpadmkos Plots

9.3.2. B meH Plots ocyuwecTtBnsetrca Bblbop oToOpaxaemblx Ha 3KpaHe npubopa rpadvkoB U
HacTponka oTobpakaeMblx napameTpoB. [na otobpaxeHus rpaduka Ha akpaHe npubopa, Heobxogumo
YCTaHOBWTb raniovky HanpoTMB Ha3BaHuA rpadmka, a ons OTKNOYEHNS — CHATb.

9.3.3. HaxaTtue Ha none ¢ Ha3BaHMeM rpadunka OTKpPbIBAeT MEHIO AOMONHUTENbHBIX HAcTpoek OTo6-
paxeHusa rpaduka. OnucaHue rpadukoB M UX OOMOMHUTENbHas HacTpolka onucaHa B pasgene 10
HacTosiero «PykoBoacTeay.

[MpumeyaHune — B crnyyae ycTaHOBKM YaCTOTHOro 3afdaHus, nNpu KOTOPOM MakcuMaribHoe BpeMsi pac-
npocTpaHeHus npesbiwaeT 3HavyeHne 9999,99 He, okHO ycTaHOBOK rpadmka DTF 6ygeT 3abnokuposaHo.
Bonee nogpobHasa nHdopmaums Haxoamtes B n. 10.7. HacTosiwero «PykoBoacTeay.

9.4. MeHI0 MapKepoB

9.4.1. Bovigute B rmaBHoe MeHio npubopa (PucyHok 9.1), Haxas kHonky (12) «MENU». Bongute B
pasgen Markers. Ha akpaHe nosiBUTCS MEHI0, kak Ha pucyHke 9.8.

14
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() Markers
Type Frequency  Off/On

v| LMag, Ph. [5759.67 MHz |@m )

Admittance(3128.89 MHz |@m )

| Re,im [2897.78 MHz |@m )
Re,Im [3506.67 MHz @

PucyHok 9.8 — MeHio ycTaHOBKM NapamMeTpoB BbIBOAMMbIX Ha rpadyvkv MapkepoB

f {

T
ly

e
I

‘,||[E‘

9.4.2. Ha Bcex BbIBOAMMBIX Ha aKpaH npubopa rpadukax, kpome DTF n Loss, ana otobpaxeHus ync-
NEeHHbIX pe3ynbTaToB M3MEePEHNSA MOXHO BbIBECTU A0 YeTbipex pasHOLBETHbIX MapkepoB. BbiknoyeHne un
BKIIOYEHNE MapKepa NpOou3BOAMTCH MepeMelleHVemM COOTBETCTBYIOLIEro cnavigepa HanpoTvB BblbpaH-
Horo mapkepa B nonoxeHue Off/On. Mapkepbl MOMHOCTLIO HE3aBUCUMbI APYr OT Apyra U MOryT HacTpau-
BaTbCS NO TUMNY OTOGpaKaeMblX MapKepoM BEMMYMH U MO YacToTe.

9.4.3. [Ina HacTpoMKM Mapkepa Mo Tuny oTobpaxaeMmblx BenuuuH, Heobxogmmo B cTtonbue Type
HaXkaTb Ha COOTBETCTBYIOLLMIN Mapkep. Ha akpaHe nosBMTCA MeHo Bbibopa Tuna oTobpaxaemMblx Mapke-
pom BenuymnH (PucyHok 9.9).

Re[mV], Im[mV¥]

LMag[dB1, Phase[°]

SWR

Impedance
RIOhm]LX[Ohm]LInH]/C[pF]

Admittance
GImS],B[mS]LInHI/C[pF]

PucyHok 9.9 — Beibop Tuna otobpakaeMblx MapKepoOM BEMWNYMH

9.4.4. BbibepuTte TN oTOOpaxaeMom BENUYMHLI MapKeEpPOM:

Re[mV], Im[mV] — oTobpaxeHne amnnutyabl peanbHOM U MHMMOM YacTU KOMMIEKCHOTO Koadhduuimn-
€HTa oTpaxeHus B munnueonbTax (mV). NMonHoe oTpaxeHne cootseTctyeT 1000 mV.

LMag [dB], Phase [°] — oToBpaxeHne marHuTyabl B norapndmmyeckom macwitabe u dasbl B rpagy-
cax.

SWR — koacpduumneHT ctoauen sonHbl (KCBH).

Impedance R[Ohm], X[Ohm], L[nH]/C[pF] — oToGpaxeHne akTMBHOM 1 peakTUBHOW YacTh nMneaaH-
ca B Omax (Ohm). Tvn peakTUBHOCTU - EMKOCTb UNU UHOYKTUBHOCTb.

Admittance G[mS], B[mS], L[nH]/C[pF] — oTobpaxeHne akTMBHON 1N peakTMBHOW YacTn agMuTTaHca
B MunnumcumeHcax (mS). Tun peakTMBHOCTU — EMKOCTb UMW UHAOYKTUBHOCTb.

9.4.5. Ytobbl 3agaTb 4acToTy, Ha KOTOpow OyAeT ycTaHOBMNEH Mapkep, HEOGX0OUMO B MEHIO Mapke-
poB (PucyHok 9.8) B ctonbue Frequency HaxaTb Ha COOTBETCTBYHOLLMI Mapkep. Ha akpaHe nossuTcA
NoAMEHI0 BBOAA YMUCIOBbIX 3HAYEHWI, KakK Ha pucyHke 9.10.
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Marker: | 2110 [MHz
1 3 9 Cancel
4 5 6 Del
1 2 3

Enter
0

PucyHok 9.10 — BBog 4nCroBbIX 3HAYEHWUN YacTOTbI A4S YCTaHOBKM Mapkepa

9.4.6. BBeauTe yncnoBoe 3HadeHue YacTtoT u HaxmuTe Enter (BBoa paaHHbIX). [Ans yaaneHus owwm-
BOYHbIX UNK paHee BBEAEHHbIX 3HayeHun, Haxxmute Del (YaaneHue). Ytobbl oTka3atbca OT BBOAA 3Ha-
yeHusi, HaxkmuTe Cancel (OTka3). B Hawem npumepe, Ha pucyHke 9.10, npouszsodumcsi 600 Yacmomsl
2110 Mly 0ns ycmaHO8KU MapKkepa Ha 0aHHOe 3Ha4YeHuUe Yacmombl Ha epaghuke.

Mapkepbl MOXXHO nepemMellaTb BNeBo-BNpaBo No rpaduky UCMOMb3ys KHOMKM nepemelyeHus (8) n ne-
peknioyasce mexay mapkepamu kHonkon (11) «MKR». lNMepemelueHne mapkepa 6yaeT npoMcxoautb C

wiaromMm paBHbIM:

S SPAN
tep = ———
PTW=D
roe Step — wae nepemewieHuUs1 Mapkepa ro epacuky
SPAN — Quarna3oH Yacmom CKaHupo8aHusi
N — yucrio moyek ckaHUpog8aHus.

9.4.7. BKNIOYEHHbIN U YCTAHOBIEHHbLIA Ha OMpeferneHHy Monb3oBaTeneM 4acTtoTy mapkep, Oyper
oTobpaxaTbCsl Ha rpaduke M3MEPEHUn COOTBETCTBYIOLIMM LIBETOM. [lapameTpbl oToOpaxaeMbix Mapke-
pamu BENUYMH OTODpaxaloTcst psagoM C rpadhmkoM M3MEPEHUIA U U3MEHSOTCS B peanbHOM BpemeHn (Pu-

cyHOK 9.11).

F:755.00MHz

[P lot
PucyHok 9.11 — OTobpaxeHne napaMeTpoB U3MepsieMbiX Mapkepamu BENUYMH
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[ns 6bICTPOro M3MeHeHUs1 OTobpaxaemMblX MAPaAMETPOB UIN YACTOTbl OAHOIO M3 YeTblpex oTobpaxa-
eMbIX BO3Je rpacgmka MapkepoB, HaXMUTe Ha 06nacTb napameTpoB Mapkepa W nepenauTte B aKCrnpecc-
MEHIO HAacTpOoNKk1 MapkepoB’ (PucyHok 9.12).

()

1255.42 MHz H nm |

Re: 987.98mV| R: 73280hm
1 m: 1oy X 6 ohm
c. 0.05pF|

G: 0.12mS|

i B: 0.04mS|
B inflc: 10.01pF

PucyHok 9.12 — BKkcnpecc MeHO HaCTPOMKN MapKepoB

MiaMeHeHWe 4acToTbl Ha KOTOPOW pacnosioXeH MapKep OCYLLECTBISETCS ABYMSA cnocobamu:
e HaxaTnem Ha OGnok ¢ oToGpakeHMem 4acTOTbl U AanbHENLIMM NEepexodoM B MEHK BBoAa
YMCNOBbIX 3HAYEHMI, KaK Ha pucyHke 9.10.
¢ HaxaTvem Ha kHomku nepemeryeHus (8). MiameHeHne yacTtoTbl ByaeT NpOMCXOAMTL C LUArom
paBHbIM 0,1% OT TeKyLLen 4acToThbl.

KHonka «CTapT/naysa» no3BoJideT 3aq3I/IKCI/IpOBaTb 3Ha4YeHnA Kaxgoro n3 napamMmeTpoB NOCTOAHHO U3-
MEHAKLNXCA B peXmnme pearibHOro BpemMeHu.

LiBeToMm nogceeuvnBaeTca oTtobpaxaeMble Ha rpaduke napameTpbl BbibpaHHOro Mapkepa. [ns name-
HeHus1 napameTpoB oTobpaKeHs1 BbIOpaHHOIO MapKkepa HaXXMUTe Ha OAMH U3 YeTblipex BrnokoB ¢ napa-
meTpamm 6e3 poHoBOM NoacBeTkn. Haxxatue Ha 6nok ¢ POHOBOM NOACBETKON NpUBEAET K BO3BpaTy na-
pameTpoB oTobpaxeHusi. HaxaTtune kHornkn (12) «MENU» - Bo3BpaT k npocMaTpnBaemMomy rpadouky.

Hwxe, B Tabnuue 4 YKa3aHbl TUMbI 0T06pa)KaeMbIX napamMmeTpoB B 3KCMpecCc-MeHIo.

Tabnuua 4 — 3HadyeHMe napameTpoB SKCMPECC-MEHIO HACTPOMKN MapKepPOB

YacTtoTta mapkepa (MIu) KHonka «cTtapTt/naysa»
Re: R:
m- Amnnutypa komnnekcHoro KO X:  MmnegaHc
Mag: C:
Ph: Maruutyaa u ®a3sa G
SWR: KCBH (E;:_ AamuTTaHC

9.4.8. Insa GbICTPOro M3MeHeHuss oTobpaxkaeMbix NapameTpPOB UMM HacTOTbl OAHOMO U3 YeTbipex Map-
kepoB rpadwmka DTF, HaxmuTe Ha obnacTb BbIOpaHHOro Mapkepa Haj rpaduvkom M nepenguTe B 3KC-
npecc-meHo (PucyHkn 9.13 n 9.14). HaxaTtue kHonkn (12) «MENU» - BO3BpaT K npocmaTtpvBaeMoMy

rpaduky.

7
[ns Bcex TMNoB rpaduKkos Kpome rpadpukos DTF 1 Loss. YKasaHHble rpadmKn nmerT cobCTBEHHbIE SKCnpecc-
MeH!0, KOTopble ByAeT PaCCMOTPEHbI HUXKE.
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PucyHok 9.13 — BKcnpecc-MeHto HaCTPOVKK NapaMeTpoB paccTosiHuA rpadguka DTF

)

AT

80.86 ns

Point

Peak

PucyHok 9.14 — Bkcnpecc-MeHi0 HaCTPOWKM BPEMEHHbIX MapaMeTpoB MapkepoB rpadmka DTF

MpumeyaHune — MNapameTpbl MapkepoB (BPeMs UM pacCcTosHUE) 3aBUCAT OT BbIOPAHHbIX €AWMHNLL U3-
MepeHus Scale B MeHI HacTpomku mapkepoB ans rpacpuka DTF (cm. n. 10.7. HacToswero PykoBoga-

cTBa).

HaxxaB Ha BepxHU BNOK 3KCMpecc-MeHo, YCTaHOBUTE BpeMs (HC) unn pacctosHue (M) OT Hayana oT-
cyeTa Ha rpaduke Ansg npoBeaeHUs naMepeHuii BbIbpaHHbIM MapkepoM. 3atemM, ycTaHOBUTE BUA Mapke-
pa Point (Touyka) nnu Peak (makcumym). BbibpaB Point (To4yka), Bbl pasmecTute Mapkep B TO4Ke rpa-

(bl/IKa, paCI'IOJ'IO)KeHHOIZ Ha yKa3aHHOM pacCTOAHUN U BpeMeHU OT Hadalla oTcHeTa.

Bbibop 3HadyeHusa Peak (MmakcumyMm) npyvBedeT K pasMeLLeHmnio Mapkepa Ha nuke (Makcumyme) rpadum-
Ka COOTBETCTBYIOLLEMY MOPSAKOBOMY HOMepy Mapkepa. B gaHHOM cnyyae BBedeHHOe 3HaveHve Bpeme-

HU UK PacCTOSIHWUSA NPUGOPOM UrHOPUPYETCSI.

MoMmMMO BBOAa YMCMOBBLIX 3HAYEHUN, MapKepbl MOXHO MepemMellatb BrieBO-BnpaBo Mo rpaduky mc-
nonb3ysi KHOMKU nepeMeLleHuns (8) n nepeknoyasace Mexay mapkepamu kHonkon (11) «MKR». lNMepeme-
LieHne Mapkepa OyaeT npovcxoauTb C Wwarom paeHbiM 1/1024 ot oTobpakaemoro Ha rpadmke BpeMeHU

Unn paccToAaHUA.

MpumeyaHue — lNMepemelleHne kHomkamu (8) BO3MOXHO TOMbKO ANS MapkepoB Buaa Point (Touka).
Mapkepbl Buga Peak (MmakcumyMm) He nepemeLLatoTcs.

9.4.9. Ins GbICTPOro M3MeHeHUs oTobpaXkaeMbIx NapaMeTpPoB MMM 4YacTOTbl OAHOrO U3 YeTbipex Map-
KepoB rpacpmka Loss, HaxxmnTe Ha obnactb BbIGpaHHOro Mapkepa Hag rpacdmkomM 1 nepenguTe B nogme-
HI0 BBOJA YNCNOBbIX 3HAYEeHUI AaHHOro Mapkepa kak Ha PucyHke 9.10.
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Mommnmo BBOAA YMCMOBLIX 3HAYEHUA, Mapkepbl MOXHO MepeMeLlaTb BreBO-BNpaBo Mo rpaduky umc-
Nnonb3ysi KHOMKN nepemMeLleHus (8) n nepekntoyasace Mexay mapkepamu kHonkou (11) «MKR». lNMepeme-
LeHne mapkepa 6yaeT npoucxoauTb C LLArom paBHbIM:

St SPAN
e = ———
P
roe Step — wae nepemeuleHusi Mapkepa ro epacuxy
SPAN — Quarna3oH Yyacmom CKaHUpOB8aHUsl
N — yucro moyek cKaHUpPOBaHUS.

9.5. MeHIo KanubpoBKkKu npudopa

Mpubop nsHavanbHO NMEET 3aBOACKYIO KanubpoBKy, 3aHECEHHYI0 B 9HEPrOHE3aBUCUMYIO NaMATb, CO-
oTtBeTcTBYOWasa nHpopmauusa (No Cal) BeiIBoAUTCA B HWXKHEN MHGOPMALIMOHHOW CTpoke akpaHa. lnoc-
KOCTb KannbpoBkn cooTBeTcTBYeT nopTy (1) npubopa, npegHasHa4eHHOMY ANsS NOAKNIOYEHUs TecTupye-
MbIX YCTPONCTB M Harpy3ku (TEST PORT). [lna yBennyeHMs TOYHOCTU U3MEPEHUIA NPU UCMNONb30BaHMMN
OOMNOJSHUTENbHbIX NEepPexoaHNKoB 1 kabenen HeobxoOMMO NPOM3BECTM MOJIHYH OZHOMOPTOBYH Kanuno-
POBKY C MOMOLLbIO Habopa KanubpoBOYHbIX Mep NpMobpeTaemMbIX OTAENBHO.

9.5.1. [Ina Bxoga B MeHIO KannbpoBOK, BOMAMTE B [NAaBHOE MEHK Mpubopa, HaxaB KHOMKY
(12) «kMENU» (PucyHok 9.1) u BeibepuTe pasgen Calibration. Ha akpaHe 6yaeT BblBeAeHO MeH0 kanub-
poBkM Npubopa, kak Ha pucyHke 9.15.

() Calibrations

Open Calibrate
Shork 7 Calibrate
Load Calibrate

PucyHok 9.15 — MeHto Kahm6poskh npmnbopa

9.5.2. [Ins CHWXEHUs BNUSIHUSE COEAUHUTESbHBIX NPOBOLOB M Pa3beMOB Ha pe3ynbTaTbhl U3MEpPeHWi,
Heo6XxoaMMO NPOU3BECTU KanubpOBKY.

MpumeyaHune — KannbpoBka BbINOMHAETCS Nocne nporpesa npuéopa NpofAoSKUTENbHOCTLI0 HE MeHee
nATM MUHYT. MamMeHeHne TeMnepaTypbl OKpyXatollei cpedbl OT MOMEHTa MPOBeAEeHUst KanMbpoBKM A0
NpoBeAeHUs] U3MepeHuin He OOMKHO npesbiwaTth +3 °C. Mepen nNpoBegeHUMEM OTBETCTBEHHbIX M3Mepe-
HWI Bcerda Npov3BoamTe KanmbpoBKy Npubopa, YTobbl UCKIOYNTL BIUSHWE TeMrepaTypbl OKpyKatoLei
cpeapl.

9.5.3. K nopty (1) npubopa (TEST PORT) nogkntounTe pa3bembl, NEPEXOOHMKN 1 kabenu, Yyepes Ko-
Topble Npubop ByaeT NOAKMIYATLCS K TECTUPYEMOMY YCTPONCTBY.

MpumeyaHune — Takum 0Bpa3om, NEPEHOCUTCS NIOCKOCTb KanMbpoBKM NpuMbopa OT TeCTOBOro nopTa
(1) npnbopa (TEST PORT) k Tpebyemomy kabernto unm pasbemy.
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3atem kK Tpebyemomy kabento unu pasbemy nocnegoBaTernlbHO MNOAKIOHYNTE HArPy3Kku 13 CTaHgapTHO-
ro Habopa KanMbpoBOYHbIX Mep (He BXOAMT B KOMIMIEKT NOCTaBKN):
e XoOmnocTtoro xoga, U HaxxmuTe KomaHgy Open Ha akpaHe nNpubopa;
e KopoTkoro 3amblkaHusl, 1 HAXXMUTE KHOMKY Short Ha akpaHe;
e CornacoBaHHy Harpysky, U HaxxMmuTe komaHay Load.
Mocne npoBeaeHnsa kanMbpoBKK, OH KOMaHA Ha 3KpaHe CTaHeT YepHbIM, Kak Ha pucyHke 9.16.

) Calibrations

Open Erase

Short

Load Erase

PucyHok 9.16 — NpoBeaeHne kanmbpoBku

MMpumeyaHune — [Ing oTMeHbl (CTUpaHWs) TOW UNu MHOM KannBpOoBKK, HaXXMUTE Ha kHonky Erase, u 3a-
HOBO MOAKIOYMB COOTBETCTBYIOLLYIO KanMbpoBOYHYO Mepy, oTkanmbpywTe npnbdop 3aHOBO.

9.5.4. Ha akpaHe B pexume oTobpaxeHus rpaumkoB B HWXHEN MHOPMALIMOHHOW CTPOKE NOSABUTCH
nHdopmaumsa o kanubposke:

e No Cal — nonb3oBaTenbckon kanubposkn HeT. Micnone3yeTcs 3aBoackas kanvbposka npmnbo-
pa.

e Cal — nonb3oBatenem npoBefeHa kanubpoBka. KannbpoBka 1 4acToTHOE 3agaHue coBnaja-
10T. B 3TOM pexume pesyrnbTaTbl U3MEPEHUN CaMble TOYHbIE.

e Cal. Int — YacTtoTHOe 3agaHue He coBnagaeT ¢ 3agaHneM, Npu KOTOPoM Obina nNpoBeaeHa Ka-
nnbpoBka, HO 4acToTbl fnexaT BHYTpY Amanas3oHa KannbpoBkU. TOYHOCTb U3MEPEHUA HUXE,
Tak kak npMbopom MCMonb3yeTcsa mMareMaTU4eckui MeTod pacyéTta KannbpoBOK Ha OCHOBE
WHTEPMNONSLMM.

e Cal. Ext — YacTtoTHOe 3agaHue He coBragaeT C 3agaHveM, Mpu KOTOpoM Obina npoBeaeHa
KanmbpoBka, HO YacTOTbl fnexaT BHe AnanasoHa kannbpoBOK. TOYHOCTb U3MepeHu camas
HWM3Kas, Tak kak NpMbopom MCronb3yeTcsa MaTemaTuyecKMn MeTof pacyeta KanvbpoBOK Ha
OCHOBE 3KCTpanonsunm.

Mpumeyanwue — MNpu Bbixoae n3 meHto Calibration go 3aBepLueHUsa npouecca NonHon KanubpoBkK, Ha
akpaH OyaeT BbiBeAeHO npepynpexgeHune, Kak Ha pucyHke 9.17. Heobxoammo nmbo BepHYTbCA B MEHH0
HaxkaB Back v 3aBepwunTb npouecc kanubposku, Nnbo BeINTU 3 MeHio Haxas OK. B nocnegHem crniyyae,
npv NpoBedeHnn namepeHni byaeT NpMMeHSATbLCH 3aBOACKas kannbposka npubopa.
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Calibration incomplete.
Factory calibration will be used

PucyHok 9.17 — NpegynpexaeHne Ha akpaHe npubopa

9.6. MeHI0 nonb3oBaTeNIbCKUX HAaCTPOEK

[na coxpaHeHusi Nonb3oBaTeNbCKMX HAaCTPOeK (YacToTHOoe 3afaHve, KanubpoBKW, TUMbl BbIBOANMbIX
rpadnKoB HaCTPONKMN MapKepoB) BOMAWTE B rMaBHOE MEHI0, HaxaB KHomky (12) «MENU» (PucyHok 9.1) n
BblbepuTe pasgen Presets. Ha akpaHe MOSABUTCA MEHIO MOMb30BaTENbCKUX YCTAHOBOK, KaK Ha PUCYH-
Ke 9.18.

L) Presets
oonse e 8]
Eph D igbzogpts =
Empty ||& Empty =
Empty | = Empty B

PucyHok 9.18 — MeHi0 nonb30oBaTenbCKMX YyCTaHOBOK

9.6.1. Mpunbop no3eonseT coxpaHUTb B NamsAT 40 BOCbMM NOMb30BaTENbCKUX HacTpoek. [ns coxpa-
HEeHVs1 HacTpPOeK HaXMUTe Ha WKOHKY auckeTbl. Ha akpaH npuGopa GyaeT BbiBegeHo cooblieHne o co-
XpaHeHUM HacTpoek. B none cneea oT MKOHKM AMCKETHI BMECTO crioBa Empty (nycTo) nosiButca otobpa-
)X€HWe HaCTPOEHHOTO MoNb3oBaTeNeM YacTOTHOIO 3afaHus (AnanasoH YacToT U KONMYECTBO TOYEK).

9.6.2. 1Nl coxpaHeHUs1 HOBbIX HAaCTPOeK, HaXXMUTe Ha UKOHKY AMCKEeTbl, Bo3ne nosnsi 6e3 HacTpoek. B
crnyyae ecnv BCce BOCEMb Morieit 3aHATbl MNONb30BaTENbCKUMKU HacTporikaMmu, NpousBeauTe nepesanuc,
HaXxaB Ha UKOHKY OUCKETbl BO3e YCTapeBLUMX UM HEHYXKHbIX HAaCTPOEK.

Mpumeyanne — CoxpaHeHne Nosb30BaTENbCKON HACTPOWMKM 3aHUMAET OKOMO 2 CEKYHA, B 9TO BPeMsI
npubop He OTBEYaEeT Ha MPUKOCHOBEHMS K 3KpaHy U HakaTue KHOMOK.

9.6.3. YTOObI 3arpy3nTtb COXpaHeHHbIe HaCTpOVIKM HaXMuUTe Ha none C Tpe6yeMbIM 4YaCTOTHbIM 3aga-

HueM. Mpubop npousBedeT 3arpy3ky COXpaHEHHbIX AaHHbIX U MepernaeT B pexum oToBpaxeHus Toro
rpaduka, KOTopblii 0TOBpaXkancs B MOMEHT COXpaHEeHUs] HAaCTPOEK.
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9.7. UHcpopmauums o npubope

9.7.1. ina Bxoaa B MeHI0 MHopmauum o npubope, BoMAUTe B rNaBHOE MeHI0 Npubopa, HaxxaB KHOMKY
(12) «kMENU» (PucyHok 9.1) n Bbibepute pasgen Device. Ha akpaHe OygeT BbiBegeHa MHopmauus o
npubope, kak Ha pucyHke 9.19.

PucyHok 9.19 — MHdopmaums o npubope B MeHio Device

9.8. OTo6paxeHue noporoBon nuHum KCB

9.8.1. lNpu pabote c gnarpammamu BonbnepTta-Cmuta, nonspHon amarpammon u rpacgpmkom KCBH
MOXHO YCTaHOBUTb MOPOroBY NUHUIO koddduumneHTa ctosyen BonHbl (KCB) no HanpsixkeHuto. [aHHasa
nvHua OyaeT BbIBOAUTLCH KpacHbIM LBETOM Ha rpadmkax Smh, Pol n SWR.

9.8.2. MNonacTb B MeHI0 BKIOYEHUs1 oTobpaxkeHns noporosoi nuHun KCB MoXxHO AByMs cnocobamu:

e Bowante B MeHto Plots kak ykasaHo B n. 9.3. u, HaxaB Ha none ¢ ob6o3HayeHneM rpaduka
Smh, Pol unu SWR nepengnTe B MEHIO HACTPOMKM 1 oTobpaxeHuss noporoson nuHum KCB
(PvcyHok 9.20).

e B pexnme npocmoTtpa rpacukoB Smh, Pol nnn SWR Haxmute n yaepxuBanTte OKONO ABYX
cekyHA KHOMKy (14) «PLOT» 1 nepenanTe B MEHIO HACTPONKM 1 OTODpaeHns MoporoBown nu-
Hun KCB (PucyHok 9.20).

9.8.3. BbikntoveHue 1 BkIoUeHne oTobpaxeHusa nuHun KCB Ha rpadukax, nponssoauTcs nepemelle-
Huem cnavigepa B nonoxexne Off/On (PucyHok 9.20).

PucyHok 9.20 — BkntoyeHune otobpaxeHus nuHmmn KCB Ha rpadpmkax Smh, Pol u SWR
9.8.4. YTOObI M3MEHUTL 3HAYEHNE OTODOpaXKEHUS1 YPOBHSI NoporoBon nuHumM KCB, Haxmute Ha dncno-

BOe 3HadeHue Value, n B nossusLieMcsa nogmeHo (PucyHok 9.21) BBeanTe YMCNOBOE 3HAYeHWe B gua-
nasoHe ot 1,01 go 9,00.
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Value: 2.00
1 9 Cancel
4 6 Del
1 3

Enter

0

3 anpens 2019 .

PucyHok 9.21 — BBog uncnoBoro 3HayeHusi otobpaxaemon noporosovt nuHum KCB

9.8.5. BBeauTe uncnosoe 3HadeHve KoadhduumeHTa n HaxmuTe Enter (BBog AaHHbIX). [ns yaane-
HWUS1 OLIMOBOYHBIX UMW paHee BBEAEHHbIX 3HayeHun, Haxmute Del (YpaneHwe). YTobbl oTkasatbcsa OT
BBOAa 3HauveHus, Haxmute Cancel (OTka3). B Hawewm npumepe, Ha pucyHke 9.21, npousgsodumcs 8800

4uC108020 3Ha4YeHUss omobpaxaemol nopo2oeol nuHUU 3HadyeHus KCB Ha epacgbukax.

MMpumeyaHvne — Ecnv BBOAUMOE Mnofb3oBaTenemM 3HayeHme koadumuneHTa BbIXOQUT 3a rpaHuLbl pa-
©oyero ananasona (1,01 - 9,00), Ha akpaHe npubopa BbIBOANTCS COOTBETCTBYIOLLEE NpeayrnpexaeHue.
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10. AUATPAMMbI U TPAD®UKA

10.1. KpyroBasa guarpamma BonbnepTa - Cmuta

10.1.1. Onarpamma Bonbnepta - CmuTa (KpyroBas guarpaMmma norHbIX CONPOTMBNEHU) NnpeaHasHa-
YeHa NS onpeaeneHuUsl KOMMMEKCHbIX CONMPOTUBIIEHUN TECTUPYEMOW Harpy3ku M no3BonsieT BbIBOAUTb
KOMMMNEKCHbIN KOIPMDULMEHT OTpaxXeHMs B rpacpmyeckom Buae Ha nrockocTu. Mo ropM3oHTansHOM ocu
OTKNnagpiBaeTca AencTBUTENbHasa 4actb kodddpuumneHta otpaxeHms (KO), a no BepTukanbHOW ocuU —
MHumas Yactb KO.

10.1.2. KoopaouHaTHas ceTka auarpammbl npuBedeHa k umnegaHcy B 50 Om (PucyHok 10.1). Ha
3KpaHe pednektomeTpa o603HavaeTcs kak Smh. BkniodeHne mnu BbIKIOYEHME OTODpaXXeHUss AaHHOWM
AvarpamMmbl Ha aKpaHe, NPON3BOANTCS, Kak ykasaHo B n. 9.3

F:755.00MHz

i P lot
PucyHok 10.1 — Ha akpaHe npubopa anarpamma BonbnepTta - CmuTa

10.1.3. JononHutenbHo B MeHto Plots mMoxeT ObITb BKNOYEHO oToGpaXkeHne noporoeon nuHmum KCB ¢
YCTaHOBKOW 4MCMNOBOro 3HayeHus (cM. n. 9.8.). OKpyXHOCTb KpacHOro LiBeTa BOKPYr LEHTpa AvarpaMmmebl
COOTBETCTBYIOT COMPOTUBIIEHUNIO ANA COOTBETCTBYOLEro noctosiHHoro KCB. Ecnu guarpamma He BbIXO-
ant 3a npegensl nuHumM KCB, To KCB namepsemMon Harpysku He npeBbIaeT YCTaHOBMEHHOE 3HaveHue.
Onarpamma Bonbnepta — CMuTa No3BONSET OLEHUTbL PaccorniacoBaHUe LEenn U xapakTep Harpysku: vu-
CTO aKTUBHbIW, PEAKTUBHO-MHOYKTUBHBIN, pEaKTUBHO-EMKOCTHOW UM KOMMIEKCHBIN.

10.1.4. Momumo oTobpaxeHus noporoson NuHmum KCB, Ha gnarpamme MoxeT ObiTb 0TOBpadkeHO [0
YyeTbipex MapkepoB. BkroyeHne MapkepoB 1 NX HACTPOKKa BbINOSTHAETCHA B COOTBETCTBUM C M. 9.4,

Mpumedanne — [ns ObiCTporo nepexoda M3 pexvMa npocMoTpa rpadmka Smh B MEHI0 YCTaHOBKM
napameTpoB MapkepoB (PucyHok 9.8) HaxmuTe n yaepxumBante oKorno ABYX CeKyHA KHOMKY (11) «MKR».
B nHawem npumepe Ha pucyHke 10.1 mecmupyemcs GSM aHmeHHa ¢ paboyeli yacmomot 900 Mly. Ha
QuazpamMme BKITIOYEHbI Yembipe Mapkepa u omobpaxeHue nopozoeol nuHuu KCB co 3HavyeHuem 2,5.
Cnipasa om QuagpaMmbl omobpakaromcsi 3Ha4eHUs1 U3MepeHul Ha (huKcupogaHHOU Yacmome Mapkepa
8 3a0aHHbIx eOuHuyax.

10.2. NonsipHasa gnarpamma

10.2.1. NonsipHas avarpaMmma npegHasHa4veHa Aanst oToopaXKeHUs KOMMNIIEKCHOrO KoadpumLmeHTa oT-
paxeHunsa B AByXMepHon cucteme koopamHaTt (PucyHok 10.2). Juarpamma aHanorvyHa guarpamme Bonb-
nepta-Cmuta, Ho ee MaclTabHas ceTka npuBeaeHa k onpeaeneHHbIM 3HavyeHusim KCB — 2; 5. Ha akpaHe
npubopa obo3HavaeTcs kak Pol. BkniodeHMe unuv BbIKIMKOYEHNE OTOOpaKeHUs OaHHOW AmarpaMmbl Ha
3KpaHe, NpoM3BOAMTCS, KaK yka3zaHo B M. 9.3
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F:984.00MHz
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-9.380hm

12.98pF

PucyHok 10.2 — lNonspHas gnarpamma

10.2.2. JlononHuTensHoO B MeHto Plots moxeT ObITb BKMOYEHO 0ToBpaxeHmne noporoson nuHnm KCB ¢
YCTaHOBKOW 4YMCNOBOro 3HayeHus (cM. n. 9.8.). OKpyXHOCTb KpacHOro LBeTa BOKPYr LeHTpa AvarpaMmmabl
COOTBETCTBYIOT COMPOTMBIIEHNIO ANA cooTBeTCTBYOWero noctoaHHoro KCB. Ecnn guarpamma He Bbixo-
avT 3a npegensl nuHumM KCB, To KCB namepsieMon Harpy3ku He NpeBbILaeT 3T0 3HaYeHre.

10.2.3. Momumo oTobpaxeHus noporoson nuHmum KCB, Ha gnarpamme MoxeT ObiTb O0TOBpadkeHO [0
YyeTbipex MapkepoB. BkroyeHne MapkepoB 1 X HACTPOWKa BbINOSTHAETCHA B COOTBETCTBUM C M. 9.4,

Mpumeyanune — [ina GbiCTpoOro nepexoda us pexuma npocmoTpa rpadmka Pol B MeH0 ycTaHOBKM na-
pameTpoB MapkepoB (PucyHok 9.8) HaxxmuTe 1 yaepxmeanTe Okono AByx cekyHa KHomky (11) «MKRw».
B nHawem npumepe Ha pucyHke 10.2 mecmupyemcs GSM aHmeHHa ¢ paboyeli yacmomot 900 Mly. Ha
Quazpamme 8KIIHOHYEHbI YembIpe Mapkepa, a omobpaxkeHue rnopozoeoli nuHuu KCB omknwoyeHo. Cripasa
om Quazpammbl omobpaxarmcsi 3Ha4eHUs1 U3MepeHuUll Ha ¢buKcupoeaHHOU Yacmome Mapkepa 8 3a-
OaHHbIX eQuHUUaXx.

10.3. N'padchuk dasbl

10.3.1. Ha rpadcmke casbl oTobpaxaeTcs 3aBUcCUMOCTb dasbl koaduumeHTa oTtpaxeHus (KO) ot
YyacToThbl, NpuBeAéHHas Kk yrnam ot -180 go 180 rpagycos (PucyHok 10.3). Ha akpaHe npubopa o603Ha-
yaeTcsa kak Ph. BknioyeHve vnu BbIKMIOYEHNEe O0TOOpaXeHus OaHHOW AvarpaMmbl Ha 3KpaHe, Npou3Bo-
ANTCA, Kak ykasaHo B n. 9.3.

F:1308.00MHz

Start700M Stopl400M

PucyHok 10.3 — Npadomk casbl

10.3.2. Ha rpadhmke chasbl, Kak 1 Ha gnarpamme Bonbnepta — CMuTa 1 NONApHON guarpaMMe MOXeT
ObITb OTOOpPaXKeHO A0 YeTblpex MapkepoB. BkroyeHne mapkepoB M UX HACTpOWiKa BbIMOSHSAETCS B COOT-
BeTcTBUM C N. 9.4.
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Mpumeyanune — [nst GLICTPOro nepexoda u3 pexnma npocmoTtpa rpacdmka Ph B MeHI0 ycTaHOBKM Nna-
pameTpoB MapkepoB (PncyHok 9.8) HaxxmuTe 1 yaepxmeanTe OKono ABYX cekyHa KHomky (11) «MKR».

B Hawewm npumepe Ha pucyHke 10.3 mecmupyemcss GSM aHmeHHa ¢ paboyel Yacmomot 900 Mly.
Had duazpammoll omobpaxaromcs 3Ha4YeHUs1 U3MepeHUll YHemblpex 8KMIOYEHHbIX MapKepos 8 3adaHHbIX
eOuHuyax.

10.4. N'pacdbuk marHnTyabl (Moayns) koaddurumeHTa oTpaxeHUsa B IMHEMHOM MacluTabe

10.4.1. Ha gaHHoM rpaduke oTobpaxaeTcs 3aBMcMMOCTb MarHuTyabl KO OT 4acToTbl B fIMHEAHOM
macwTabe (PucyHok 10.4). Ha akpaHe npubopa oTobGpaxaetca kak Mag. BknioyeHue, BblknoYeHue
OTOOpaxXeHMs AaHHOro rpadmka Ha 3KpaHe 1 ero HacTpolika, NPOU3BOANTCS, Kak yka3zaHo B n. 9.3.

PucyHok 10.4 — JlnHenHbin rpadomk marHuTyabl KO

B Hawem npumepe Ha pucyHke 10.4 mecmupyemcss GSM aHmeHHa ¢ paboyeli yacmomot 900 MIy.
Had epagpukom macHumydObl ¢ nuHelHoOU cemkol omobpaxaromcs 3HaYyeHUsi U3MepeHull Yembipex
BKITIOYEHHbIX Mapkepos8 8 3adaHHbIX eOUHUUax.

Mpumeyanune — [ns ObICTPOro nepexona u3 pexuma npocmotpa rpaduka Mag B MEHKO YCTaHOBKU Na-
pameTpoB MapkepoB (PucyHok 9.8) HaxxmuTe 1 yaepxmBanTe Okono AByx cekyHa KHomky (11) «MKRw».

10.4.2. NameHeHne macliTaba BepTUKanbHOM ceTkM oTobpaxkaemoro rpadmka nponssogutcs AByMs
cnocobamu:
e Bougute B meHio Plots (PucyHok 9.6) n HaxxmuTe Ha none ¢ Has3BaHmem rpadmka. Ha akpaHe
npmbopa nosiBMTCA MeHI0 Bblbopa LWara BepTUKanbHOW CeTkn B MunnuBonbTax (mV), pucy-
Hok 10.5.
e [Ina nepexoda n3 pexuma nNpocMoTpa rpadumka Mag B MEHIO M3MEHEHUS Lara BepTuKarb-
Hon ceTku (PucyHok 10.5) HaxxmMuUTe U yaepxuBamTe OKoro ABYX CEKyHA KHOMKY (14) «PLOT».
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() Grid step

50 m¥Y

100 mV¥

150 mV

200 mV

PucyHok 10.5 — Beibop wwara BepTuKanbHOM ceTkn B mV

10.5. N'padmk marHnTyabl (Moayns) koaddrumeHTa oTpaxeHus B norapucpmmyeckom mactabe

10.5.1. Ha gaHHom rpacpumke otobpaxaeTcsa 3aBMCMMOCTb MarHUTyabl KO oT yacToTbl B norapudpmm-
yeckoMm macLuTtabe, B b (PucyHok 10.6.). Ha akpaHe npubopa, rpadgmk otobpaxaetca kak LMag. Bknio-
YeHne UNn BbIKITIYEHNE 0TODPaXXeHNs AaHHOro rpadouka Ha 3KpaHe 1 ero HacTponka, NPOM3BOAUTCA, Kak
ykasaHo B . 9.3.

6.130hm

-9.380hm

12.98pF

Stopl400M

Plotio Col  Start7OOM
PucyHok 10.6 — Jlorapudpmuyeckun rpacmk marHmtyabl KO

B Hawem npumepe Ha pucyHke 10.6 mecmupyemcsi GSM aHmeHHa ¢ paboyeti yacmomot 900 MIy.
Had epacbukom maeHumyObi, pasmeuweHHbIM Ha fio2apugpmuydeckol cemke, omobpaxaromcsi 3Ha4yeHUs!
u3MepeHUl YembIpex 8KITIOYEHHbIX MapKepos 8 3a0aHHbIX eOUHUYaX.

MMpumeyaHne — [ina GbICTPOro nepexoga U3 pexuma npocMmoTpa rpacdvka LMag B MeHI0 yCTaHOBKM
napameTpoB MapkepoB (PucyHok 9.8) Haxmute 1 ygepxusante oKono AByX ceKyHA KHonky (11) « MKR».

10.5.2. ameHeHne macwiTaba BepTMKanbHOW CeTKM OTObpaxaemoro rpaduka nponsBOAUTCS ABYMS
cnocobamu:
e Bongute B meHio Plots (PucyHok 9.6) n HaxxmuTe Ha none ¢ Ha3BaHueM rpadumka. Ha akpaHe
npubopa nosiBMTCA MeHI Bblbopa wara BepTuKanbHOM ceTkn B geumbenax (dB), pwcy-
Hok 10.7.
e [Inga GbiCcTpOro nepexoda u3 pexuma npocMmoTpa rpaduka LMag B MeHIO M3MeHeHus Liara
BepTukansHom cetkn (PucyHok 10.7) HaxXmuTe M yoepxuBanTe OKOMO ABYX CEKyHO KHOMKY
(14) «PLOT».
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() Grid step

5dB

10 dB

20 dB

PucyHok 10.7 — Bbibop wara BepTukanbHom ceTkn B dB

10.6. Npadmk KCBH

10.6.1. Ha rpaduke oTobpaxaeTtcs koadhumumneHT ctosyen BonHbl no HanpsxeHuto (KCBH) ot yacTo-
Tbl. Ha akpaHe npubopa rpacuk (PucyHok 10.8) oTobpaxaeTca kak SWR.

:1308.00MHz

PucyHok 10.8 — N'paduk KCBH

10.6.2. JlononHuTeneHo B MeHo Plots MoxeT ObiTb BkOYeHO oTobpaxeHne noporoson nuHum KCB
Mo HarnpsKEHWIO C YCTAHOBKOW YMCIOBOro 3HavyeHus (cMm. n. 9.8.). aHHas nuHust 6ygeT BbIBOOUTLCSA Ha
rpaduke KpacHbiM LBeToM. Ecnn anarpamma He BbixoauT 3a npegensl nuHum KCB, To KCB namepsiemon
Harpysky He NpeBbllaeT yCTaHOBNIEHHOE 3HaYeHue.

B Hawem npumepe Ha pucyHke 10.8 usmepsiemcss KCBH GSM aHmeHHblI ¢ paboyel 4acmomol
900 Mly. Ha duazpamme e6Knto4YeHbl Hembipe Mapkepa u omobpaxeHue nopozoeol nuHuu KCB co 3Ha-
yeHuem 2,5. Had epaghukom omobpaxkatomcs 3Haq4eHUs1 UsMepeHUll HembIpex 8KIOYEHHbIX MapKepos 8
3a0aHHbIX eOUHUUaXx.

Mpumeyanune — [Onga 6GbiCTporo nepexoga u3 pexvmma npocMoTpa rpadmka SWR B MEHIO YCTaHOBKM
napameTpoB mapkepoB (PucyHok 9.8) Haxmute 1 ygepxusante oKono ABYX cekyHA kHomky (11) « MKR».

10.7. UsmepeHUne paccTOSAHUA A0 NOBpeXaeHUs

10.7.1. DTF - distance to fault — pacctosiHue o noepexaenusa. LaHHbin rpaduk (PucyHok 10.9)
Nno3BossieT U3MepPSATb PAcCTOsiHME [0 NOBPEXAEHUS UM HEOAHOPOAHOCTM Kabens B NMHUNAX cBA3W. Bbl-
yncnsieTca Kak obpatHoe npeobpasoBaHme Pypbe OT HACTOTHOrO MaccuBa KO3(MMULIMEHTOB OTPAXKEHUSI.
Ha akpaHe npmnbopa rpaduk otobpaxaeTcsa kak DTF.
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Mpumeyanue — [ina 6onee getanbHOro aHanmsa rpaduka, HaxxmuTe KHorky (9) « SPAN» 1 kHonkamm
nepemetleHus (8) nameHnte macwtad otobpaxkaemoro rpacuka. [1ns nepemelyeHms no rpaduky B npe-
Aenax BblbpaHHOro AnanasoHa HaxmuTe KHonky (10) «FREQ» 1 kHonkamu nepemelleHus (8) cABUHbTE
rpadouK B HYXXHYIO CTOPOHY.

2.05 m Dist v Dist.: 0.00 m
)dB Amp. ] Amp.: -17.25de

g o 50
L Distance: 28.00 m NEDTR
PucyHok 10.9. — Npadmk nsamepeHnsi pacctostHus 4o nospexaeHns kabens

10.7.2. na nposBegeHus naMepeHun Heobxogumo nNpomsBeCTM HAcTpomku. Bxog B MeHI HacTpoek
BO3MOXEH ABYMsi cnocobamu:
e Bongute B meHio Plots (PucyHok 9.6) 1 HaxxmuTe Ha none ¢ Ha3BaHueM rpadmka. Ha akpaHe
npubopa byaeT BbiBeAEHO MeHI0 kKak Ha pucyHke 10.10.
e [Inga GeicTporo nepexoga m3 pexuma npocmotpa rpacguka DTF B MeHI0 HacTponku (PucyHok
10.10) HaXXMUTe 1 yOepXMBanWTe OKOMO ABYX CEKyHA KHOMKY (14) «PLOT».
EOovHuupbl n3amepeHns yCcTaHaBNMBaeMbIX MapKepoOB 3aBUCAT OT BbIOpPaHHOrO Tuna oTobpakeHust ro-
PU30HTarbHOW LUKanbl — BPEMEHU UM PACCTOSHMS.

Scale
v Off
g Peak
= Point
| Off

PucyHok 10.10 — MeHto Bbibopa LKanbl U3MEPEHUIA U YCTAHOBKN MapKepoB

10.7.3. Ansa oTobpaxeHns mMapKepoB Ha rpaduke U3mMepeHusl, yCTaHOBUTE YNCNOBblE 3HaYEHUs Bpe-
MEHMW UMW PacCTOSIHWSA, Ha KOTOPbIX OyayT ycTaHOBMEHbl Mapkepbl. [TOMUMO YMCMOBbLIX 3HAYEHUN, ycTa-
HaBnMBaeTcs TMN mapkepa:

Point — mapkep pacnonaraetcsi Ha MKCMPOBAHHOM 3HAYEHUWN BPEMEHW UMM PACCTOSHUS.

Peak — mapkep ocyLLeCTBNAOLWMIA MONCK MaKCMMaribHOro NUKOBOTO 3HavYeHns Ha rpaduke.

Off — Mmapkep BbIKNIOYEH U HE OTODpaxaeTcs Ha rpaduke.

10.7.4. YT06bI NPOM3BECTN HACTPOMKY NapamMeTpoB M3MepPeHUs HaxmuTe Ha none Scale, n npnbop
NepekKmnioyYnTCsa B MEHI0 HacTpoukun napameTpoB Bpemenu (PucyHok 10.11.1) wnm pacctosaHusa (Pucy-
Hok 10.11.2).
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Mpumeyanune — lNepeknoyeHne Mexay Tunamum oTobpakaemowm ropu3oHTanbHOW Lwkanbl Scale rpa-
duka ocyLecTBNAETCS HaxxaTuem Ha obnacTtb Time nnm Distance B COOTBETCTBYIOLLLEM MEHIO.

()
Center Span ?
el e 2867 ns
Start Stop
0.00 ns 38.62 ns
vE
=

10.11.1 — MeHto HaCTPONKN LKasbl BpEMEHMU

10.7.5. TllpousBeguTe HacTponKy oTobpaxaemoro rpaduka ¢ napametrpamn BpemeHun (Pucy-
Hok 10.11.1):

VF (Velocity factor unmn dpaktop CkopocTW) — OTHOLLEHUE CKOPOCTU PacnpoCTpaHEHUs1 anekTpomar-
HUTHOW BOSHbI B Kabene K CKOPOCTWN pacnpoCTPaHEHNS] ANEeKTPOMarHMTHOM BOSHbI B Bakyyme. [uana3oH
3Ha4eHuIn pacnonoxeH B obnactn ot 0,1 go 1.

Time (Bpems) — TUN ropnsoHTanbHOM Wkanel Scale otobpaxaemown Ha rpaduke.

Start — HavyanbHOe Bpems Ha oTobpakaemoMm rpaduke (HC.)

Stop — kKOHeYHoe Bpems Ha oTobpakaemMoM rpadmke (Hc).

Span — grnana3oH oTobpakaemMoro BpeMeHu Ha rpaduke (Hc).

Center — cepegunHa aManasoHa oTobpaxaemMoro Ha rpaduke BpemMeHu (Hc).

OepaHu4eHus mpubopa 8 omobpakeHuu epemMeHU

MakcumarnbHoe 3HaqdeHue spemeHU T .y (HC) onpedensiemcs no ¢hopmyre:
Tmax = (N —1)/(2 X SPAN),

20e N — qucsio movyek cKkaHuposaHUS.
SPAN — dQuana3oH yacmom ckaHuposaHus ('), onpedensemcs kak pa3HoCmb KOHeYHOU U Hayarlb-
Hbix yacmom (Fsop-Fsiar). [1pu 9mom Trax He Moxem npesbiwams genuduHy 9999,99 He e cesAsu ¢
OgpaHu4yeHueMm paspssOHocCmu MeHr oucrnes
e Pa3speweHue rno spemeHu cocmaensiem Ty [ 1024;
o  MuHumarnbHoe spems, omobpaxaemoe Ha ducririee, cocmaensaem Ty | 8;

BHumaHue! B chly4yae yCTaHOBKM 4aCTOTHOro 3agaHus, npu KOTOPOM MakKCuMMalribHOe BpeMs

pacnpocTpaHeHus T, NpeBbiwaeT 3HaYeHne 9999,99 Hc, okHO ycTaHoBOK rpacdmka DTF 6yner
3abnoknpoBaHo.
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10.7.6. TlpousBeguTe HacTpoKy oTobpaxaemoro rpaduka C napameTpamu pacctoauus (Pucy-
Hok 10.11.2):

o |
Center Span
4.05 m 8.10 m
Start Stop
0.00 m 8.10 m
. VF
Distance 0.70

PucyHok 10.11.2 — MeH0 HacTPOMKK LKanbl pacCTOAHNA

VF (Velocity factor unmn dpaktop CkopoCcTM) — OTHOLLEHUE CKOPOCTU PacnpoCTpaHEHUs1 anekTpomar-
HUTHOW BOMHbI B Kabene K CKOPOCTU pacnpOCTPaHEHNS ANEKTPOMAarHMTHOW BOSHbI B Bakyyme. [quanasoH
3Ha4eHun pacnonoxeH B obnactun ot 0,1 go 1.

Distance (pacctosiHie) — TUN ropn3oHTarnbHOW LWKanbl Scale otobpaxaemMon Ha rpaduke.

Start — Ha4yano oTo6paxkaemoro rpacduka (M)

Stop — koHew oTobpaxaemoro rpadmka (m).

Span — grnana3soH oTobpaxaemoro Ha rpaduke paccTosHus (m).

Center — cepeaunHa gnanasoHa otobpaxaemoro Ha rpadvke paccTosHus (M).

OezpaHuyeHusi npubopa 8 omobparkKeHuU paccmosiHuUsI

e MakcumanbHoe omobpaxaemoe paccmosiHue D, 3agucum om ¢hakmopa ckopocmu VF.
lMpu VF=1, makcumarnbHoe omobpaxaemoe paccmosHue Dy, = 3000Mm.

e PaspeweHue rno paccmosiHUr - Da,/1024;

e  MuHumarnbHoe paccmosiHue, omobpaxaemoe Ha ducriniee, cocmassnsiem D .,/ 8.

[ns KoppeKTHOro usmepeHuss BpemeHu /| paccTosiHus, Heo6xoaumo BbIGpaTb YacToTHOe 3aja-
HUe Takum o6pa3om, YTobblI MakcuManbHoe oToGpaxaeMble BpeMs / AnvHa npesbIliany npeano-
naraemyio AnuvHy kabensi. UHave, oueHka BpemeHu / AnNuHbI KaGens GyaeT He KOPPEKTHOM U 3aBe-
AOMO MeHblUe YeM peanbHas.

10.7.7. BBegute 3HadyeHue hakTopa CKOPOCTU, 3HaYEeHWEe BPEMEHN UMK PacCTOsHMA onpedenstollee
ONUHY ropnsoHTanbHow wwkansl rpaduka (PucyHok 10.12.).

10.7.8. BeeaguTe uncnosoe 3HayeHve n HaxmuTe Enter (BBoa aaHHbIX). Ond yaaneHns owmnboYHbIX
WUNN paHee BBeOEHHbIX 3HadeHwun, Haxmute Del (YpaneHue). YTobbl oTkazaTbCcA OT BBOAA 3HAYEHUS,
HaxmuTe Cancel (OTka3). B Hawem npumepe Ha pucyHke 10.12 esodumcsi 3HadyeHue OnuHbl 20pU30OH-
marnbHoU wWkKarnbl 2paguka 14 mempos.

MNpuvmeyanHune — Mpu ycTaHOBKE 3HAYEHUsI BPEMEHWN UIN PACCTOSIHMS, B MEHIO BBOAA 3HAYEHU 0TO6-

paxaeTcAa MakCcumMaribHoe 3Ha4eHune, KOTopoe Hellb3dA NpeBblillaTb. MakcumanbHoe 3HaveHue orpaHun4ye-
HO BbI6paHHbIM YaCTOTHbIM 3a4aHNEM.
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1400 Max: 104.93m
7 8 9 Cancel
4 5 6 Del
1 2 3
Enter
0

PucyHok 10.12 — BBog paccTosiHusa oTobpaxaemMoro Ha ropu3oHTanbHoOwM LwKane

B kayecTBe pe3ynbTaToB U3MepeHUsi, Ha rpaduke oToGpakaeTcs 3aBUCUMOCTb YPOBHSI OTPaXXeHWii (B
kaberne oT HeOAHOPOAHOCTM) OT BPEMEHW UM PacCTOSHUA [0 HEOAHOPOAHOCTH.

Jamyxarue b kacese (1 G5/ Bosbpammsie nomepy Rl (Gh)
/Tadawas borva Heaﬁﬁaﬂaﬁﬂ;(mb b kacene
Kaoesn /
ampaxerHas om
HEOGHOPOGHOCTTIL Bo/IHa

PucyHok — 10.13 — Cxema namepeHui

Mapatowasn BonHa (curHan oT pednekTomeTpa) Npu pacnpocTpaHeHun Yepes kabenb MCMbITbiBAET
3atyxaHue. [pn 3TOM C pOCTOM YacTOTbl CUrHana, pacteT u 3atyxaHue. CTONKHYBLUMCb C HEOAHOPOOHO-
CTblo B Kabene, YacTb NagatoLLen BOMHbI OTpaXKaeTCa U pacnpocTpaHseTcs 06paTHO B UCTOYHMK CUrHana
(pednekTomeTp), NPU 3TOM OHa TaK Xe 3aTyxaeT B kabene npu pacnpocTpaHeHnN.

YpoBeHb rapMoHukn (Ags) B Aeumbenax (ob) Ha rpaduke, COOTBETCTBYIOLMIA HANUYNIO HEOOHOPOAHO-
CTW Ha anvHe L 6yget paBeH:

A =2CL +RL

roe CL — 3aTyxaHue B kabene npu pacnpocTpaHeHur 4o MecTa HeogHopoaHocTh (4b)
RL — Bo3BpaTHble NoTepu OT HeogHOPoAHOCTU (AB)
A5 — YPOBEHb rapMoHuKK B criektpe (A6)

Tak kak 3aTyxaHue B kabene 3aBUCUT OT YacTOTbl CUTHanNa, a NPy BbIMUCIEHUN AAHHbIX UCMONb3yeTcs
CKaHMpOBaHWe B HEKOTOPOM AManasoHe YacToT, TO B kayecTBe 3HauyeHus CL GepeTcs ycpeHEHHOe 3Ha-
YyeHue 3aTyxaHus B AManasoHe 4YacToT CKaHUpPOBaHWUS.

ﬂﬂﬂ NoBbIlWWEeHNA TOYHOCTU onpeperieHna mMmecta HeoOAHOPOAHOCTU HeO6XO,D,I/IMO Bbl6|/|paTb MaKCcu-
marbHoe paspelieHune (Rez). MNpu aToM MakcumarbHoe paspelleHne o6paTHO NMpPonopLMOHaribHO YABO-
€HHOMY YaCTOTHOMY [iManasoHy
1

Rez = ———
% = 2(SPAN)
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Takum obpasom, And NonyyYeHUst BbICOKOTO paspeLLeHUs U MakCumarbHO BO3MOXHOW OanbHOCTU ANs
Tpebyemoro paspeLleHns Heo0XoauMO BbIGMpPaTh Kak MOXHO GorblUee YMCNO TOYEK CKAaHMPOBaHUS Ons
AaHHoro npubopa — 1000 Touek.

Anst uamepeHust AnuHHbIX Kabenen, HeobxoanMo BbIOMpaTh HaYanbHYH YacTOTy CKAHMPOBAHUA F
KaK MOXXHO MeHblUe, TaK Kak B 3TOM CIiy4ae 3aTyxaHue curHana B kabene 6ygeT MuHumanbHbiM. [lpu
3TOM, HayanbHas YacToTa CKaHMPOBaHUA Fg,y HE CKaXeTcs Ha paspelleHun Rez v ganbHOCTK, Tak Kak
paspelleHne 3aBUCUT TONbKO OT AuanasoHa ckaHupoBaHus SPAN 1 He 3aBUCUT OT HadanbHOW Fgaq U
KOHEYHON Fgop HACTOT.

[na 6onee TOYHbIX U3MEPEHUA BENUYMHbI BO3BPaTHbIX notepb RL HeobxoauMmo 3HaTb noTtepu Bbl-
3BaHHblEe 3aTyxaHnem B kabene. [Ing aToro, Npy 4acTOTHOM 3aZaHuKn, KoTopoe ByaeT NPpMMeEHATLCA Ans
peanbHbIX U3MEpPEHU, NOAKMYUTE K U3MEPUTENBHOMY MOPTY pedrnekTomeTpa OTPE30K aHanorMyHoro
kabens ¢ pa3pblBOM Ha KoHue. B gaHHOM cnyyae GyaeT naMepeHo yOBOEHHOE 3HayeHue yCpeaHEHHOro
no 4acTOTHOMY 3afaHuio 3aTyxaHus CL, Tak kak Bo3BpaTHble notepu cooTtBeTcTBytoT O ab. lMpu peank-
HbIX U3MEpPEHUsX, YOBOEHHOE NPUBEAEHHOE 3Ha4YeHue 3aTyxaHusa CL K AnvHe OO noBpexaeHust Heobxo-
AMMO BbIlYECTb U3 YPOBHS rapMOHUKM Ajg B CMIEKTPE, TEM CaMbIM MOYYMB UMEHHO 3HaYeHNe BO3BPaTHbIX
notepb (RL).

RL = AAB —(2CL)

roe RL — Bo3BpaTtHble noTepu oT HeogHopoaHocTu (ab)

CL - 3aTyxaHue B kabene npu pacnpocTpaHeHn1 40 MecTa HeogHopoaHocTu (b)
A, — YPOBEHb rapMOHUKK B criekTpe (ab)

10.8. Npaduk noTepb B kabene

10.8.1. BHocumble kabernem noTepu 3aBMCAT OT YacToThbl curHana. Yem Bblwe 4actoTa, Tem bonbLue
notepu. O6bIYHO, Npou3BoaNTENN Kabenen ykasbiBalOT NOTEPM CBOUX kKabenem Ha OAHOW MMM HECKOIb-
Kux yactoTtax. [ng onpegeneHvns notepb AN ONpeAeneHHoro AgnanasoHa 4yacToT Unu npuy Ucrnonb3oBa-
HUK Kabens, NoTepu KOTOPOro HEU3BECTHbI, UCMONb3YeTCs rpaduk onpegeneHus notepb B kabene (Pu-
cyHok 10.14). Ha akpaHe npubopa, rpacumk otobpaxaeTrca kak Loss.

F:1050.00MHz F:2000.00MHz
-1.75de -5.55d8

ek L ||
s 1

: Stard00OM Stop?OOOM
Pl/lcyHOK 10.14 — Npadurk n3amepeHuii NoTepb B kKabene

10.8.2. ina npoBegeHns M3MepeHni HeobXxooMMO MPOM3BECTU HACTPOMKW. Bxog B MeHI HacTpoek
rpachmka ocyLecTBnseTca AByMs cnocobamu:
e Bongute B meHio Plots (PucyHok 9.6) n HaxxmuTe Ha none ¢ Ha3BaHueM rpacduka. Ha akpaHe
npubopa OyaeT BbIBEAEHO MEHIO Kak Ha pucyHke 10.15.
e [Inga 6eicTporo nepexoga u3 pexvma npocMoTpa rpacdmka Loss B MeHio Bbibopa eanHuL, ns-
mepeHus (PucyHok 10.15) HaxmuTe ¥ ygepXvBawTe OKOMO [ABYX CeKyHAd KHOMKy (14)
«PLOT».
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PucyHok 10.15 — Beibop eanHuL, namepeHusi, B KOTOpbIX 0ToOpaxkatoTcs notepu B kaberne

10.8.3. BbibepuTe eauHuubl M3MepeHusi, oTobpaxarwmne notepyu B kabene, Hanpumep aeunbe-
nel (dB), pucyHok 10.15, ecnv grivHa kabensi He UMeeT 3HadYeHus.

10.8.4. Ecnu gnivHa kabensa n3BecTHa, Hanpumep, namepeHa npv nomowwm rpacdwmka DTF (0. 10.7), To
ansa otobpaxeHus notepb B Aeumbenax Ha MOroHHbIn MeTp (dB/m) uameHuTe eauHuubl M3MepeHwus,
Ha)kaB Ha HUX. Ha akpaHe nosBUTCS MEHIO kKak Ha pucyHke 10.16.

PucyHok 10.16 — BeiGop eguHUL, usmepeHnst U ycTaHoBKa O4JIMHbI kabens

[MpumeyaHune — onst KOPPEKTHOM paboTbl ¢ rpadhnkoM Mpu U3MepeHusix B kabene Heobxoanmo BbIGU-
paTb Lar CKaHMPOBaHUSI B HECKOIBbKO pa3 MeHbLUe, YeM nepuon ocumnnsaumn dasbl. MNepuog ocumnns-
LU paBeH OTHOLLIEHNIO CKOPOCTW PacnpoCTPaHEHMUs K YABOEHHOMY 3Ha4YeHMWIO ANUHBI Kabens.

SPAN<C><VF
N—-1  2XL

roe, SPAN — ananasoH 4acToT ckaHupoBaHus, 'L onpefenseTcs Kak pasHOCTb KOHEYHOW W Havarb-
HbIX 4acTOT (Fsiop-Fistar)
N — 4nCcro ToYeK CKaHNMpPOBaHUA
C — ckopocTb cBeTa, M/c
VF — chakTop ckopocTu
L — anvHa kabens, m

Mpumeyanune — [nga GbICTPOro nepexoga M3 pexuma npocMoTpa rpadmka LOSS B MEHK YCTaHOBKM
napameTpoB mapkepoB (PucyHok 9.8) Haxmute 1 ygepxvsante OKomno AByX cekyHA KHomky (11) « MKR».
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10.8.5. Beegute anuHy kabens, B KOTOPOM HEOOBXOAMMO M3MepPUTb NoTepu. [AnanasoH 3HaYeHUn ns-
mepsiemoro kabenst 1 — 1000 m.

MprmeyaHve — Npu BbIBOAE AaHHbIX Ha rpaduk, MacliTab BbiGUpaeTcst Nprbopom aBTOMaTUYECKU.
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11. yXxon nh OoeCNnyXUBAHUE
11.1. O6wmm yxopn 3a npubéopom

11.1.1. MNpw npoBegeHumn paboT ¢ Npubopom, UCMONb3yNTe NEPEXOOHNVK, ANS 3alMTbl BbICOKOYACTOT-
HOro pasbema npubopa oT U3NULLIHEro U3HOCA.

11.1.2. lNpw npoBegeHnn paboT, He JonyckanTe nonagaHust B npubop Bnaru u nbiun.

11.1.3. Mo okoH4YaHuM paboT ¢ Npnbopom, BbIKNOYUTE NPUOOP, OTCOEANHMTE OT HEro BCe NOAKMYEH-
Hble kabenu un pasbeMsl. [poTpute NpMbop YMcTom BeToLwbio. CUnbHbIE 3arps3HEHUs yaanuTe BETOLWbIO
CMOYEHHOWN B MbIfTIbHOM pactBope. [Ina oumcTku npubopa pekoMeHayeTCcs UCNOMb30BaTh BMaXHble can-
deTkM BbITOBOro HasHadyeHus. He ncnonb3ynte Ang OYMCTKM 3KpaHa n Kopnyca npubopa pactBopuTenu
Ha OCHOBe cnupTa unu HedpTenpoaykToB! OTU XKNOKOCTU MOTYT NOBPEAUTb BHELLUHEE MOKPbITUE 3KpaHa 1
Kopryca nsgenus.

11.1.4. 3apsignTte akkymynsaTop npubopa cornacHo n. 11.2.

11.2. 3apsigka akkymynsaTopa

11.2.1. Ona 3apsgku akkymynatopa pekoMeHOyeTCs UCMOoNb30BaTb CTabUNU3MPOBaHHbBIA UCTOYHMK
NUTaHUSA C BbIXOOHLIM HanpsbkeHnem 5 B n tokom He meHee 500 MA. [nda 3apsgkm akkymynstopa BO
BpemMs paboTbl npubopa pekoMeHOyeTCs UCMOoMb3oBaTe CTabMIM3NPOBAHHbBIA UCTOYHUK NMUTAHUSA C Bbl-
XO4HbIM HanpskeHnem 5 B n Tokom He meHee 800 MA.

11.2.2. Mopknounte ceteBon kabenb u3 Komnnekra nocrtaeBku Kk pasbemy USB type B (5) npubopa.

BTopoii koHey, kabensa nogkntoumTte K USB pasbemy 6noka nutaHusa nnu USB pasbemy komnbroTepa (Ho-
yTOyKa).

Mpumeyanue — Bmecto kabenst USB 2.0 type A — USB 2.0 type B gnsa 3apsigku n paboTbl MOXHO MC-
nonb3oBaTtb kabenb USB 2.0 type A — mini-USB.

OpHoBpeMeHHOe Ucnosnb3oBaHue Asyx USB nopToB npubopa kaTeropuyecku sanpewaercs! He
co6nogeHune 3Toro Tpe6oBaHNs MOXeT NPUMBECTHU K Bbixody npubopa us cTpos.

11.2.3. BkntodeHune ceeToamogHoro nHaukatopa (7) « CHARGE», nHdopmupyeT 0 Havane npouecca
3apsigkun akkymynatopa. lNpouecc 3apagky akkymynsatopa 3anmeT okoro 6 Yacos.

Mpumeyanue — [lonyckaeTca paboTa npubopa Bo BpeMs 3apsakuM akkyMyrnsitopa npu yCroBUn, Y4To UC-
TOYHUK NUTaHNS cnocobeH obecneunTb TOK 3apsaakn He meHee 800 MA.

11.2.4. Mo 3aBepLUeHUO Npouecca 3apsaku, ceetoanoaHbln nHankatop (7) « CHARGE» noracHer,
MHOPMUPYS O 3aBepLUEHUN npoLecca 3apsaaku.

11.3. 3ameHa akKymynsitopa

11.3.1. Mo ncTeyeHun onpepeneHHoro nepvoa, eMKocTb Li-lon akkymynaTopa cHwxkaetcs, U Anu-
TenbHOe Ncnonb3oBaHve npubopa 6e3 Nnoasapsiaku CTaHOBUTCA 3aTPYAHUTENbHBIM.
11.3.2. 3ameHa akkyMynsiTtopa Heobxoanma npu HanU4Mu cnegyroLmx NPosBNEeHNN HENCNPABHOCTY:
e AKKYMYNATOpP OYeHb BbICTPO 3apsKaeTcsl U 04YeHb ObICTPO paspsKaeTcs;
o AKKyMynsiTOp OYeHb Jonro 3apsikaetcs (bonee 8 yacos);
o AKKYMYMATOp He NpuHMMaeT 3aps,;
o [lpubop He BkMYaeTCA B aBTOHOMHOM peXMME (C OTKMIOYEHHbIM LUHYPOM OT 3apsifHOro
yCTpOWCTBA).
11.3.3. Ans 3ameHbl, Heobxoanmo npuobpecTn HOBLIN Li-lon akkymynaTop ¢ paboumm HanpsikeHu-
em 3,7 B, émkocTbto He meHee 2000 MA n rabapuTtHbiMu pasMepamu He Gornee: BbicoTa 4 MM, Anv-
Ha 80 MM, wupuHa 50 mm (pucyHok 11.1).

Mpumeyanune — MpuobpeTas U ycTaHaBNMBas akKyMynsiTop €MKOCTbi, OTIIMYHOM OT €MKOCTU ycTa-

HOBJ1IEHHOIro n3rotosutenem npm60pa, cneanyeTt NpUHATL BO BHMMaHuWe TOT (baKT, 4YTO BpemMA 3apAagku
aAKKyMYynAaTopa, ToOXe N3SMEHUTCA B 6OJ'IbLLIyl0 M MEeHbLLYK CTOPOHY.
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BHumaHue! MNpu ncnonb3oBaHUK akKymynaTopa Apyroi éMKoCTU, COOTBETCTBME OTOGpaXaemo-
ro ypoBHS 3apsifia aKKyMynsiTopa Ha 3KpaHe nNpubopa peanbHOMYy 3Ha4eHUIO He rapaHTUpyeTcA.

PucyHok 11.1 — HoBbiln akkymynaTop anst npubopa

BHumaHue! Ins 3ameHbl akkymynsaTopa, noTpebyetcs pa3bopka npubopa. Yoegutecb B Hanum-
YMU UHCTPYMEHTA, 3HaHUM M KBanudmrkaumm, 4OCTAaTOUYHbIX ANsl NPOBEAEeHNA CaMOCTOATENLHOro
pemoHTa npubopa. MNpu HepocTaTKe onbiTa U KBanudukauum, obpaTutTecb K cneynanmctam ¢ co-
oTBeTCTBYHLIEN KBanudukaumen.

11.3.4. BoiBuHTUTE 4 BMHTa (15) nepeaHen kpbiwkn (16) npubopa. 3aTem BbIBUHTUTE 2 BEPXHUX BUH-
Ta (15) 3agHew kpbiwku (17) npubopa. (PucyHok 11.2).

(%]

TEST PORT

CHARGE

‘,4/\ Jrer
iy : , L. P ™

PucyHok 11.2 — Paszbopka kopnyca npnbopa

11.3.5. OCTOPOXHO CHMMUTE BEPXHIOK YacTb kopnyca (2) npubopa. BbigBnHbTE MO HanpaBNALWUM
nasam 13 HXHeN Yactu koprnyca (2), B CTOPOHY BbICOKOYACTOTHOro pasbema (1) waccu npmbopa B cHo-
pe C nevyaTHoW NnaTon U Moaynsamu (3kpaHa 1 KHOMOK ynpaBneHus).

11.3.6. Akkymynstop (18) HaxoauTca Ha wWwaccy nofd MoAynem dKpaHa M 3akpenneH OBYXCTOPOHHWUM
ckotyeM. OCTOpPOXHO oTcoeauHnTe pasbeM (19) akkyMynaTopa OT pa3bema, KOTOPbIA PacrnorioXeH Ha
neyaTtHom nmnaTe, nog mMoAynem KHOMOK ynpasneHus (PucyHok 11.3). M3BnekuTe cTapblil akkymyns-
Top (18) 1 yganuTe cTapblil ABYXCTOPOHHUIA CKOTY, KOTOPbIM OH OblN MPUKPENIEH K LIaccu.
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A

afann

19
PucyHok 11.3 — 3ameHa akkymynsaTopa

11.3.7. HaHecuTe HOBLIA OBYCTOPOHHUIN CKOTY W HaAEXHO MPUKNENTE K HEeMY HOBLIN aKKymyns-
Top (18). NMoacoeanHnTe pasbeM (19) akkymynaTopa K pasbemy Ha nnaTte. [lponsBeguTte c6opky npubo-
pa B obpaTHOW nocnegoBaTeNbHOCTY.

11.3.8. locne cbopkn npubopa, npousBeauTe 3apsgKy akkymynsTopa B cooTBeTctBum ¢ n. 11.2
HacTosero «PykoBoacTeay.

11.4. XpaHeHue 1 TpaHCNOPTUPOBKA

11.4.1. XpaHute npubop B CyXOM MOMELLEHUWN MPU MOMOXUTENBHON TemMnepaType U OTHOCMTENbHON
BMaXXHOCTW BO3AyXa He npesbiwatowen 75%.

11.4.2. Nepea caayen npubopa Ha XxpaHeHWe, 3apaanTe akkyMynsTop.

11.4.3. MNMpwn gnuTenbHOM XpaHeHuu, pa3 B 3 MecsiLia Npov3BoauTe NoA3apsaaky akkymynaropa npubo-
pa. TemnepaTypa OKpyxXaloLwero Bo3gyxa, Npu KOTOPOW XpaHUTCS Mpubop, MOXEeT OKa3biBaTb Cyllie-
CTBEHHOE BINUSHME Ha CKOPOCTb camopa3spsifa akkyMynsTopa.

11.4.4. XpaHvTe npnbop 1 NPUHaAANEXHOCTU K HEMY, B HeQOCTYNHOM AN AeTel MecTe.

11.4.5. Mpwn TpaHcnopTupoBke Npubop AomkeH ObiTb HaAEXHO 3akpenneH. Tpsacka, yaapbl U NageHus
MOryT NPUBECTY K BbIxoay npubopa 3 cTpos.

11.5. KpuTepuit npeaenbLHOro cocTosiHus

11.5.1. Kputepurem npegensHOro coctosiHAsA npubopa siBnsieTcst NpU3HaK, UM COBOKYMHOCTb NpU3Ha-
KOB, MPY OOCTUXEHUWN KOTOPbIX:

- fanbHeiiwas aKkcnnyaTtauus npubopa HegonyctTuma;

- BOCCTaHOBMeHMe A0 paboTocrnoco6HOro COCTOSIHUS HEBO3MOXKHO MMM SKOHOMUYECKU HeLenecoob-
pasHo.

11.5.2. Mo JOCTMXEHWUM NpedenbHOro COCTOSIHWSA, NPUBop AOMKeH BbiTb CHAT C 3KCMMyaTauuu u yTu-
NM3MPOBaH.

11.6. YTununsauusn

11.6.1. MNpwnbop, akkymynaTop, WHypbl 1 Kabenu, Bbiwedwmne M3 CTPOs, AOIMKHbI ObITb NepedaHbl B
crneumnanbHble NPYEMHbIE MYHKTbl N0 YTUAM3auuKn SMeKTPOHHBbIX YCTPOMCTB. He BbibpackiBanTe Bobiwen-
Lwme 13 cTpos npnbopsl, akkyMynatopbl, kabenu B ObiToBble 0TXOAb!!
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12. BOBMOXHbIE HEUCMMPABHOCTU U METObl X YCTPAHEHUA

an BO3HUKHOBEHUNU HeMCI'IpaBHOCTeIZ B pa60Te an6opa, npoBepbTE BO3MOXHbIE NMPUYNHbI HENC-

npaBHoOCTK B Tabnuue 4.
Tabnnua 4.

I'Ipon BJlieHne HencnpaBHOCTHU

Bo3moxHas npuyinHa

Cnoco6 ycTpaHeHus

1. Mpnbop He BkNo4aeTcs.

PaspsieH akkyMmynsartop.

3apsagvTe akkymynaTop.

HewncnpasHa TakToBas KHoOrMkKa
MENU.

Ob6paTtuTtecb B CEPBUCHbIN LEHTP
0N PEMOHTA.

2. Mpnbop He BknNoyaeTcs B aB-
TOHOMHOM pPEXMME.

HeuncnpaseH akkymynatop.

3ameHnTe akkyMynsTop.

3. Bpems aBTOHOMHOU paboTbl
npubopa meHee 1 yaca.

Mpnbop akcnnyaTupyetcsa npu
4Ype3MepHO HMU3KMX TeMnepaTy-
pax OKpyatoLLlero Bo3ayxa.

SkcnnyaTtupymnTe npubop npu
TemnepaType OKpyXKatoLLero
Bo3gyxa o1 0 go nntoc 40 °C.

Pa3psikeH akkyMynsiTop.

3apsiauTe akkyMynsTop.

HewvcnpaBeH akkymynsitop.

3amMeHWTe akKyMynsiTop.

4. OkpaH npubopa He pearmpyeT
Ha NPUKOCHOBEHUS U pearnpy-
€T C 3aJEepPXXKOMN.

MpuGop akcnnyaTupyeTcs npu
YpesMepHO HU3KUX TeMNepaTy-
pax OKpyKaloLLEero Bo3gyxa.

SkcnnyaTupynTe npudop npu
TeMnepaType OKpyKatoLlero
Bo3gyxa o1 0 go nntoc 40 °C.

HewuncnpaBeH aKkpaHHbI MOaYIb
npunbopa.

O6paTtuTechb B CEPBUCHbIN LEHTP
Ans peMoHTa.

5. Knopty TEST PORT npubopa
NnoAKmnto4YeHo TectTupyemoe 060-
pyooBaHue/ycTponcTBO, a Ha
rpadukax npnbopa HeT oTobpa-
XXeHud curHana.

BblbpaH HEBEPHbLIN PEXUM U3-
MepeHnsa nnn 3agaH HeBEPHbIN
AnanasoH 4acToT.

YcTaHoBUTE NpaBuUiibHbIN PEXUM
n3MepeHun nnu 3agavte npa-
BUMbHbIV AMana3oH 4acToT.

HeT koHTakTa mexay kabenem
obopyaoBaHusa 1 noptom TEST
PORT npubopa.

Ob6ecneybTe HAOEXHbIV KOHTAKT
kabenewn nccnegyemoro obopy-
JOBaHus ¢ pasbemamu npubopa.

HewncnpaBHa BxogHas Lenb npu-
bopa.

O6paTnTechb B CEPBUCHbIN LEHTP
ANA peMoHTa.

6. H1M3kas nnu NnonHoCTbIO OT-
CyTCTBYIOLLIAS YYBCTBUTENBHOCTb
npubopa.

HewncnpaeHa BxogHas Lenb npu-
Hopa BcrneacTeme NpeBbIEHNS
MaKCUMarbHOrO HaMpPsKeHUs Ha
nopte TEST PORT.

O6paTnTechb B CEPBUCHbIV LIEHTP
ANs peMOHTA.

13. BO3BPAT NPUBOPA K 3ABOOCKMM YCTAHOBKAM
AnnapartHblil cGpoc HacTpoek NpeacTaBnsieT coboi nepesarpyaky npuéopa, Npy KOTOpoi BoccTa-

HaBNMBalTCHA 3aBOACKME NapameTpbl CUCTEMbI. ANMapaTHbI COPOC NCNOMb3yeTcs NPy HEBO3MOXHOCTH
BKIIOUMNTb YCTPOWCTBO UMK 3aTV B FMaBHOE MEHIO AN 3MeHeHus HacTpoek. Mpu atom ygansioTcsa na-
pamMeTpbl OCHOBHOIO NPUMOXKEHUS.

C6poc Kk 3aBOACKMM HACTPOMKaM MCNonb3yeTcsa Nonb3oBaTerniemM B Cryvyae NporpaMMHbIX Henonagok
Ansi BOCCTAHOBMEHUSA CTaHgapTHOWM KoHurypauum npubopa.

C6poc npnbopa Kk 3aBOACKMM HaCcTporikam OCTUraeTcsl OQHOBPEMEHHbIM HaXKaTuem KHoMok (11)
«MKR» 1 (12) «cMENU» gnutenbHOCTbIO OKOMO 2 CEKYHA Ha BbIKIMOYEHHOM Npubope.

Mocne 3arpy3ku npubopa, BCe Nonb3oBaTenbCkne YyCTaHOBKN, HACTPOVKKN 1 kannbposkn 6yayT yaa-
neHbl. [Nonb3oBaTenbCckne HACTPOMKN YaCTOTHBIX 3a4aHUA CKaHUPOBaHUSA, COXpaHEeHHbIe B MeHKo Pre-
sets, OyaQyT COXpaHeHbI.
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14. TAPAHTUUHBIE OBA3ATENIbCTBA

Komnanus OO0 «Kpokc MNntoc» rapaHTMpyeT COOTBETCTBME OAHHOMO M3OENnUst TEXHUYECKUM Xapak-
TepucTvKaMm, ykasaHHbIM B HACTOSALLLEM JOKYMEHTE.

"apaHTMMHBIN CPOK 3KCMyaTauumn cocTaBnseT 12 mecsaueB Co OHSA NpMobpeTeHns n3genusi mokyna-
Tenem. B TeyeHne 3TOro cpoka n3rotoBuTenb obecneumsaeT becnnaTtHoe rapaHTuiiHoe obcnyxusaHme.

[apaHTUNHbIE 06a3aTeENbCTBA HE PACNPOCTPAHAIOTCA Ha crieayoLme cnyvau:

— rapaHTWUVHbIV CPOK M3LENusA CO AHSA MpoaaXn UCTEK;

— npowno 6onee 12 mecsueB oT gaTbl NPOM3BOACTBA U3AENUA (TONMbKO B crnydae, ecnu usgenve
He MMeeT AOKYMEHTOB, NOATBEpXAalolUMX ATy NPOAaxu, TakMX Kak KacCoBbI 4ek nMbo npaBunbHO
3anoNIHEHHbIN rapaHTUIAHbIN TanoH, cogepXalumi nHcopmauuio 06 nsgenumn n npoagasue);

— u3genve, npefHasHavyeHHoe [ANs MUYHbIX  HYXA, WCNONb30Banocb [Ans  OCYLWeCTBMAEHMWS
KOMMEpPYECKOM AeATENBHOCTN, a Takke B MHbIX LensaX, He COOTBETCTBYIOLLMX €ro NPSMOMY Ha3HauYeHuIo;

— HapyleHus npaBuil U YCIOBWIM 3KCMyaTauun, U3NOoXeHHbiXx B PykoBoacTtBe nonb3oBaTens wu
APYron JoKymeHTauuu, nepegasaemMon lNMokynaTtento B KOMMIEKTE C U3OENNeEM;

— npu Hanuyum B ToBape crneaoB HeKBaNMMULUMPOBAHHOIO PEMOHTa UMM MOMbITOK BCKPbITUS BHE
aBTOPM30OBAHHOrO CEPBUCHOrO LEHTpa, a Takke Mo NpuynHEe HEeCaHKLUUOHMPOBAHHOIO BMeELLAaTeNnbCTBA B
nporpamMmmHoe obecneyeHue;

— noBpexaeHuss (HegoctaTkn) ToBapa Bbi3BaHbl BO3OENCTBMEM  BUPYCHbIX  NPOrpamm,
BMeLLATENbCTBOM B MporpammHoe obecnedeHne, uUnm MCMnorib30BaHMEM MPOrpaMMHOro obecneyeHus
TpeTbux Nuu, (HEOPUrMHANbLHOrO);

— [edeKkT Bbl3BaH OENCTBMEM HENPEOAONMMbIX CUN (Hanpumep, 3emneTpsceHune, noxap, yaap
MOIMHWK, HECTabUNbHOCTL B 9MEKTPUYECKOM CEeTU), HecdacTHbIMU Cry4yasiMu, YMbILUNIEHHbIMW, WX
HEOCTOPOXHbLIMU AEUCTBUSMY NOTPEOUTENS UNKN TPETBUX NUL;

— MexaHu4yeckme noBpexaeHus (TpeLuMHbl, CKOfbl, OTBEPCTMSA), BO3HMKLIME MOCne nepenayu
nsgenus lNokynaTento;

— MOBPEXOEeHWs!, Bbl3BaHHbIE BO3AEWCTBMEM Baru, BbICOKMX UMM HU3KUX TEMNepaTyp, KOppo3sunen,
OKUCIEHNEM, NonagaHUeM BHYTPb U3AENUSA MOCTOPOHHUX NPEAMETOB, BELLECTB, XUAKOCTEN, HACEKOMBbIX;

— [edeKkT BO3HUK U3-3a MOJAayYM Ha BXOOHbIE pa3beMbl, KNeMMbIl, KOPMyC CUrHana, NpeBbILLaoLLero
JonycTuMble ANst JaHHOro ToBapa 3Ha4YeHUs;

— [pedekT Bbi3BaH €CTECTBEHHbIM W3HOCOM ToBapa (Hampumep, HO, HEe OrpaHU4MBasICb:
€CTECTBEHHbIN N3HOC Pa3beMOB U3-3a YACTOro NOAKMHYEHUSA/OTKIIOYEHWS NEPEXOOHNKOB).

MapaHTUHbIEe 0Bs3aTENbCTBA PACNpPOCTPAHAOTCA TOMBKO Ha AedekTbl, BO3HUKLLME MO BMHE npen-
NpUATUA-U3roToBUTENS. apaHTMHOE 06CyXMBaHME BbINOMHAETCA NPeanpUsTUEM-U3rOTOBUTENEM.

C I'apaHTVII?]HbIMVI obs13aTeNbCTBAMM O3HAKOMITEH

(noanuchk MokynaTens)

[ata npogaxu: Mpopasey
(4ucno, mecsu, roa) (HaMmeHoBaHWe MarasvHa unu wtamn)
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NPUNOXEHUE A
(pekomeHayemoe)

O6HoBREeHWe NporpamMmHOro obecneyeHusi BeKTOPHOro aHanu3artopa uenemn
ARINST VR 23-6200

MukponporpaMmmHoe obecnedeHe BEKTOPHOro aHanmsartopa Lenemn nocTosHHO COBEPLUEHCTBYETCH U
onTumuaupyetcs. MicnpaensaiTcsa owmnbKn, BHOCATCA OOMOMNHEHUS ONTUMM3upyoLimne paboty npubopa m
NONOXUTENBHO BNUSAKOWME HA TOYHOCTb M3MepeHui. MNMomumo mucnpaeneHus owmbok 1 crtabunusauymm
paboTbl, 400aBNSETCA HOBbIN (hyHKLMOHAT, paclumMpsowWwmin cdepbl UCnonb3oBaHnst npubopa.

PekomeHayeTcs perynsipHoO nNpou3BoAuTb OOHOBIEHME MUKpOMporpammMmHoro obecneveHus npubopa
(MMNO).

1. YcTaHOBKa 3arpy3ymka u gpanBepa BuptyanbHoro nopta Ha MK
1.1. 3angute Ha odmumanbHbii cant ARINST, BBeas B agpecHOM CTpoke Ballero 6paysepa agpec

www.arinst.ru. Nepengute B pasgen CKAYATb u knukHute no danny Arinst Firmware Updater gns o6-
HOBIeHus npolwnekm BektopHoro pednektomeTpa Arinst VR 23-6200 (PucyHok Al.1).

@ He zawmuiero | arinst.ru/download-apk.php v

ARINST [JIABHAA OUNEPHI CKAYATb GO TO ENGLISH SITE

AHAJIM3ATOPbBI CMEKTPA OONOJTHUTENIbHOE O5OPYOBAHUE U3MEPUTEJIbHbIE AHTEHHbI

MO gna obHoBNeHUA nNpoLlumMBKKU BekTopHoro pedrnektoMmeTpa Arinst VR 23-6200

. Arinst Firmware Updater

PucyHok Al.1 — 3arpyska MO ans npoBeaeHus obHoBneHusa npubopa

1.2. YKaxuTe nyTb, KyAa AOIMKEH ObITb 3arpyXeH cxaTbli (apXMBHBIN) dhann yCTaHOBLUUKA U HAXMUTE
kHornky CoxpaHuTtb (PucyHok Al.2).

B Hawewm npumepe Ha pucyHke A1.3 coxpaHsemcsi apxusHbilt ¢halin ArinstFirmwareUpdater 8 nanky
3acpysku.
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€ Coxpanenve

“— v ‘ > 3T0T KOMNbIOTEP > 3arpysku

Ynopsgounts ¥ Hosas nanka

A Wma ’
v & BoicTpoiii goctyn
[ Pa6ouwii cTo
& 3arpyzu
| JdoxymenTsl
| Vz06paxenn
Komnnexrytowy
PyxosoacTeo
PykoeoacTeo_nc
®oto B Web-Un

v <

v [l Arar varinciaren

[ata uzmeHeHuna Tun

Wms daiina: [ ArinstFirmwareUpdater.zip

Tun ¢aiina:  Compressed (zipped) Folder (*.zip)

A CkpbiTe nanku

Coxpanute

Otmena

PucyHok Al.2 — CoxpaHeHue 3arpyxaemoro canna

1.3. Bongute B AMPEKTOPWUIO, B KOTOPYHO ObIN 3arpyXeH cxaTbli (apXMBHBIN) dhann u pasapxmBupymTe

€ro npu nomMoLuy nporpamm-apxmeatopoB (PucyHok Al.3).

3axpemnb Ha NaHenw
6uicTpOro gocryna

5y¢
€ > v

¥ 3arpyzku

s Buictpeiii goctyn
% 58 AFU-setup64.exe 28.03.2019 15:50 Mpuno
I PaBouwii cto

installer

MoaennTecs Bua

L

X

v EH

A K Hosaa Csoncrea Brigennts
= nanka Y. &) >

ep o6MeHa Ynopaaounte Co3pgate OTKphITE

<« Monssoearenu > PC > 3arpyskm > ArinstFirmwareUpdater v 0 Mowmck: installer
A Wmsa [lata uzmenexus Tun

151 AFU-setup86.exe

| AoxymenTs!

& Nzo6paxenn
Komnaexryrowy
Pyxosoacteo
PyxosoacTeo_nc

®oro BWeb-Unv <
3nemenTos: 2

Pazmep

PucyHok Al1.3 — PaszapxvBupoBaHHbI 3arpyXeHHbIn ann

B paszapxuBupoBaHHOM dhalinie HaxoasTcst 2 obbekTa:
[ ]

HbiX cuctem Windows.

HbiX cuctem Windows.

YcTaHOBOYHbIN (havin 3arpy3vmka obHoBneHun AFU-setup64.exe anst 64-pa3psaHbix onepaunoH-

YcTaHOBOYHbIN (havin 3arpy3vmka obHoBneHun AFU-setup86.exe anst 32-pa3psaHbix onepaumnoH-

1.4. Mpoun3BeanTe yCTAHOBKY 3arpy3ymka obHoBreHun Ha Baw [MK. [na aToro gBaxabl KNUKHUTE MO
YCTaHOBOYHOMY (barny NpUOXeHWs, B 3aBUCUMOCTU OT pas3psgHOCTU Ballen onepauuoHHOW CUCTEMBbI

Windows.

Mpumeyanune — Ytobbl onpepennTtb, kakasa onepaumoHHas cuctema Windows (32-paspsigHasa wunm 64-

paspsigHas) yctaHoBneHa Ha Bawem [1K, BbinonHuTe:
Ona Windows 7:

CBoucTBa.
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e B pasgene Cuctema nocmMoTpuTe, KAkoW TWUM CUCTEMbI YKa3aH.

ana Windows 8.1 u Windows 10:

e Haxmute kHonky Myck n Boibepute: NMapameTpbl — Cuctema — O cucrteme.

e B pasgene XapakTepucTUKM yCTPONCTBA NOCMOTPUTE, KaKoW ykasaH Tun cuctemsl.

m FhasHas Mogenuteca Bug

— X~ - i E
£l J
3akpenuTb Ha naHean K E Hosas ? Ceoicrea Buigenute
6ricTporo goctyna [z nanka v © ¥y
Bydep o6mera YNopagouuTe Co3aate OTKpBITL
<« v « Monssosatenn > PC > 3arpyskm > installer v & | Mowuck: installer P
.. Share (192.168.1: ~ Wms [Jata usmenenmns Tun Pasmep
m Buaco j?yl AFU-setupb4.exe 2
| dokymenTel 5 AFU-setupg6.exe 2
BuiBepuTe a3bIK yCTAHOBKM X

] Boibepure s3biK, KoTopuit GyaeT ucnons3osaH
B Npouecce yCTaHOBKM:

Pycaxmin v

o1 omes

SnemenTos: 2

PucyHok Al.4 — Bbibop si3blka, KOTOpbI GyaeT UCNoNb3oBaH B MPOLECCE YCTaHOBKM 3arpy3ymka

M3 Bbinagatowero cnucka BblbepuTe A3bIK (PYCCKUA MW @HIIIMNCKWIA), Ha KOTOPOM ByayT BbIBOOUTLCSA
coobLeHns B npoLecce YCTaHOBKM MPUNOXeHUs 1 Haxmute kHornky OK (PucyHok Al.4).

1.5. BHMMaTENBHO O3HAKOMBTECH C YCINOBMSIMMW MULLEH3MOHHOTO cornawleHns. [Ang gansHenwen ycra-

HOBKW NMPUNOXEHUS, NPUMNTE YCMNOBUS NULEH3MOHHOIO CornalleHns u HaxmuTe kHonky Oanee> (Pucy-
HoK Al.5).

®dain lhasHas Nogenutbea Bug 0
= .. —
\ %~ ) Be]
Vol \—j £y il
19 Ycraroska — Arinst Firmware Updater (64-bit), sepcus 1.6.1.0 - X e Brigenute
JNnyensnonnoe Cornawenne 3

Moxanyicra, NPOYTUTE CREAYIOWLYIO BaXHYIO MHOPMALIIO NEpen Tem, Kak C —

NPOAO/IKUTD. (4] ouck: installer P

MoxanyicTa, npouTuTe cneayouee SuuersionHoe Cornalwerue. Bol A0MKHbI HUA Tun

NPUHATD YCNOBUS 3TOMO COMNALUEHNS NEPEA TEM, KaK NPOAOIKUTD.

BY INSTALLING COPYING, DOWNLOADING, ACCESSING OR OTHERWISE USING
[THIS SOFTWARE PACKAGE OR ANY

PART THEREOF (AND THE RELATED DOCUMENTATION) FROM
ISTMICROELECTRONICS INTERNATIONAL N.V, SWISS

[BRANCH AND/OR ITS AFFILIATED COMPANIES (STMICROELECTRONICS), THE
RECIPIENT, ON BEHALF OF HIMSELF

IOR HERSELF, OR ON BEHALF OF ANY ENTITY BY WHICH SUCH RECIPIENT IS
[EMPLOYED AND/OR ENGAGED

AGREES TO BE BOUND BY THIS SOFTWARE PACKAGE LICENSE AGREEMENT.

lUnder STMicroelectronics”intellectual property rights and subject to applicable 2

(® S npynMaI0 YCHOBUS COrnaleHHs

>
O £ HE NPUHMMAIO YCNOBUA COMNALEHNR

o

PucyHok Al.5 — JInueH3noHHOe cornalleHme
Ecnu Bbl x0TUTE, 4TOGLI APMbIK 3arpy3yunka 6bin pasmelleH Ha paboyem ctone Bawero K, yctaHoBu-

Te «rarnioyky» Bo3ne AaHHOMW Onuun 1 Haxkmute KHonky fanee>.
[MpoBepbTe ONUMN YCTAaHOBKU NPUMNOXEHUS U HAXXMUTE KHOMNKY YeTtaHoBUTb (PucyHok Al.6).
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v Cpeactea paboTsl C NPUAOKEHUAMMN .
m MnasHas Noaennteca Bua Ynpasnenue o
]g Ycranoeka — Arinst Firmware Updater (64-bit), eepcus 1.6.1.0 - X
BcE roToBo K ycraHoBke ~
MporpamMMa yCTaHOBKM roToBa Ha4aTb YCTaHosKy Arinst Firmware Updater C
(64-bit) Ha Baw KoMnbrOTED.

HaxmuTe «YCTaHOBUTL», 4T0BbI NPOAOIKMTL, UM «Hasan», ecm Bbl XoTHTe

NPOCMOTPETH UM USMEHUTD ONLYMN YCTAHOBKM.

Hus Tun

Manka B MeHio lyck»:
Arinst Firmware Updater 50 Mpunoxexne

AononHuTensHole 3aaa4u: 50 Ipunoxexne

[AononHuTensHble 3HaYKK:
Co3aaTb 3Ha40K Ha Pabouen cTone

<Hasan Omera =

PucyHok Al.6 — Onuumn ycTaHOBKM 3arpy3ynka

1.6. HauyHeTCsa npouecc yCTaHOBKM BMPTYaribHOro0 NopTa, KOTOPbIN MOXET 3aHATb HekoTopoe Bpems. B
NnosiBMBLLEMCS OKHE macTepa ycTaHoBku (PucyHok Al.7) ykaxuTe, 4Tobbl Bbl XOTENW caenaTb:
e  MopgudwmumposaTb (Modify) — nob6aBMTE HOBbIE NNW yOANUTbL YXKe YCTAHOBIIEHHbIE KOMMOHEH-
Tbl MIPOrpaMmbi
e BoccraHoBuTtb (Repair) — nepeycTtaHOBUTL BCE KOMMOHEHTbI MpOrpammbl, YCTAHOBIEHHbIE
paHee
e Ypanutb (Remove) — yaaneHme BCeX yCTaHOBMNEHHbBIX KOMMOHEHTOB MPOrpaMmMbl.
W HaxmuTte kHonky Next>.

Welcome

Modify, repair, or remove the program. N a

‘Welcome to the Virtual COM Port Driver Setup Maintenance program. This program lets you
modify the current installation. Click one of the options below.

& Modify
Select new program features to add or select currently installed features to
e remove.
" Repair
ﬁ Reinstall all program features installed by the previous setup.
of

" Remove

[‘1‘3 Remove all installed features.

Next > | Cancel I

PucyHok A1.7 — MacTep ycTaHOBKW MPUMNOXEHUS
1.7. 3aBepwmnB ycTaHOBKY BMpTYyanbHoro nopta STMicroelectronics (usbser) Ports macTtep ycTtaHOBKU

Coo6BWMT nofnb3oBaTento, 4To BupTyanbHbli COM nopTt ycTaHOBMEH M rOTOB K aKcnnyaTauun. Haxmute
KHornky MoToBO ANd BbIXo4a U3 MacTepa YCTaHOBKM ApariBepoB ycTponcTs (PucyHok Al.8).
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Macrep ycranoeku Apaiieepoe yCTponcTs

3aBeplueHne MacTepa yCTaHOBKH
ApaiBepoB yCTPOHCTB

[lpaiseps! yCnewHo yCTaHoBNEHbI Ha 3TOT KOMNLIOTEP
Tenepb MOXHO NOAKMIOWATL Balue YCTPOACTBO K 3TOMy

KoMnbioTepy. Ecnv K yCTPOACTBY NpUnaraeTc AOKYMEHTaLMS,
NPeasapuTEnsHO 03HKOMBTECH C Hel

Wms ppaneepa Cocrosue

\/ STMicroelectronics (usb... loTos k 3kcnnyaTawm

loToB0 Omveria

PucyHok A1.8 — CoobLieHne mactepa yCTaHOBKM ApaliBEPOB

1.8. 3aBeplumB ycTaHOBKY 3arpy3uduka (npunoxeHus Arinst Firmware Updater) mactep ycTaHOBKU
NPUNOXEHUA COOOLLMT NONb30BaTENIO, YTO MPUINOXEHNE yCTaHOBMEHO. [ns Toro, 4Ytobbl NpuUnoXxeHue
ObINo 3anyLeHo cpa3y nocre Bbixoda U3 MacTepa YCTaHOBKM, YCTAHOBUTE «rarlouKy» HanpoTuMB COOT-
BeTCTBYoLen onuun. Haxxmute kHonky 3aBepLunTb AN BbIXoga U3 mactepa yctaHoBkn (PucyHok Al.9).

15] Ycranoeka — Arinst Firmware Updater (64-bit), eepcus 1.6.1.0 —

3asepuwieHne Macrepa yCTaHOBKH
Arinst Firmware Updater (64-bit)

Mporpamma Arinst Firmware Updater (64-bit) ycraHosneHa Ha
Ball KOMNbIOTEP, MPUNCXKEHHE MOXHO 3aNYCTUTL C NOMOLLBIO
COOTBETCTBYIOWEr0 3Ha4Ka,

HaxmuTe «3asepumTb», 4Tobbl BHITH U3 NPOrpPamMMb!
YCTaHOBKM.

3anycTuTe Arinst Firmware Updater

PucyHok Al1.9 — CoobLueHne mactepa yCTaHOBKW NPUMOXEHNN.

2. O6HoBneHne MIMO npubopa

BHumaHue! MNMepen npoBegeHMeM OOHOBNEHUST MUKPOMPOrpaMmHoro obecnevyeHus npubopa,
yb6eauTtecb, uyto Baw MK nmeet goctyn k cetn UHTEpHeT.

2.1. Mopkntounte BeKTOPHLIN pednektomeTp k USB nopty Bawero MK, ncnone3ysa kabenb USB 2.0 —
mini-USB unn USB 2.0 — USB 2.0 type B. BknounTte npmbop, Haxas KHONKy (12) «MENU».

BHumaHue! OgHoBpeMeHHOe ucnonb3oBaHue AByx USB nopTtoB npubopa KateropuM4vecku 3a-
npewaeTtca! He cobniogeHne 3Toro TpeboBaHNA MOXeET NPUBECTU K BbiIxoay nNpubopa n3 cTpos.

2.2. 3anyctute npunoxeHue Arinst Firmware Updater, gBaxabl KIUKHYB MO SPMbIKY PacnorioXeH-
HOMY Ha pabo4yem cTone Bawero K.
2.3. HaxxmuTe Ha kHonky® nopkmnioyeHus npubopa k Batuemy MK (PucyHok A2.1).

8 v
KHOMNKKN KoMaHA, nHTepdeica 3arpysumKka B 4aHHOM MPUAOXKEHUN BblAeIeHbl KPAaCHbIM LBETOM UCKAOYUTENbHO
AN yao6CcTBa BOCNPUATUA NPU YTEHUW.
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(87 Arinst Firmware Updater ver. 1.6.1 - X

Arinst Firmware Updater | &8
ID: N/A
A WA
?ll":::lxlare: N/A

Check for updates

Upgrade firmware

PucyHok A2.1 — MNogkntoyeHue npubopa k MK

2.4. B oTKpbIBLUEMCS OKHE, M3 BbiNagatowero cnucka Bblibepute BupTyanbHeii COM nopTt ansa nog-
KrnoyeHus yctponctea (PucyHok A2.2).

my

- Arinst Firmware Updater i
[ Select serial port.. X B
| COM9 S
Location: \\.\COM9

Serial number: 00000000001A
Manufacturer:  STMicroelectronics.
Description: STMicroelectronics Virtual COM Port

< Refresh @ Apply

PucyHok A2.2 — Beibop BupTyansHoro COM nopta gns nogknioyeHnst npudopa
B Hawem npumepe Ha pucyHke A2.2 ebibpaH supmyarnbHbit nopm COM9.

2.5. Ecnu B cnvcke BUPTYarbHbIX MOPTOB HET HY)XHOrO MopTa, HaxmMmuTe KHonky Refresh (O6HoBUTB),
Kak Ha pucyHke A2.3.
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]

- Arinst Firmware Updater e
8] Select serial port.. X% |
COM9 -
Location: \\.\COM9

Serial number: 00000000001A
Manufacturer:  STMicroelectronics.
Description: STMicroelectronics Virtual COM Port

o Refresh & Apply

PucyHok A2.3 — OBHoBReHne cnucka BupTyanbHbix noptos MK

2.6. BbibpaB nopT npousBeguTe nOAKMOYEeHUe, Haxas kHorky Apply (Mogkniountbes) (Pucy-
Hok A2.4).

Arinst Firmware Updater o
[ Select serial port.. X
Ccomo -
Location: \\.\cOm9

Serial number: 00000000001A
Manufacturer:  STMicroelectronics.
Description: STMicroelectronics Virtual COM Port

= Refresh ‘ © Apply‘

PucyHok A2.4 — lNopkrtodeHne NpunoXxeHus-3arpysdmka k npnuoopy
2.7. Mocne nogkntoyeHus K npudopy, 0yaeT onpeaeneH ero ID 1 Bepcusi MMKponporpaMmmHoro obec-

neyeHus (npowwmekn). NMoMMMO 3TOro CTaHeT akTMBHa KHoMka npoBepku obHoBneHu Check for updates
(PucyHok A2.5).
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B Arinst Firmware Updater ver. 1.6.1 -

Arinst Firmware Updater

X

bg

1D: 3735582-875972375-859321907
fEurrent : 1.0.0
irmware:
Actual
firmware: N/A
Check for updates

Upgrade firmware

PucyHok A2.5 — 3arpy3umk nogknoyeH K npubopy

Haxmute kHonky Check for updates ([poBepuTb 06HOBREHNS) M ecnn TeKyLlas BEPCUs MUKPONpPo-
rpammHoro obecrneyeHuns (MPOLUMBKM) OKaXKETCA HWKE aKTyanbHOW, 3arpy3vnk NpeanoXxvt obHOBUTb

npowmeky npubopa (PucyHok A2.6).

Arinst Firmware Updater

o

ID:

Actual

Current
firmware:

3735582-875972375-859321907

1.0.0

1.1.0

firmware:

Check for updates

Upgrade firmware

B | New firmware version is available

0 Would you like to upgrade your device's firmware now?

Yes

No

X

PucyHok A2.6 — CoobLeHmne o cyLecTBoBaHUM Gonee No3gHeNn BEPCUMM NPOLLMBKA

2.8. Ecnu BbI xenaete 06HOBUTbL MUKPOMNPOrpaMmMHoe obecnedeHne (MpoLumBeky) npubopa B aBToMa-
TUYECKOM pexnme, HaxmuTe Yes ([a). Ecnv nnaHupyeTca npou3BecTu obHOBNEHME NPOLUMBKY MO3XKe,

HaxxmuTe No (HerT).

[nsa npoBegeHnss 0OHOBMEHUA MUKpPOMNPOrpamMmmHoOro obecneyeHus (MPOLIMBKM) NpuMbopa BpPY4HYIO,
HaxkmuTe kHonky Upgrade firmware (O6HoBWTbL npowmBky), (PucyHok A2.7).
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Arinst Firmware Updater o
1D: 3735582-875972375-859321907
Current 1.0.0
firmware:

Actual 110
firmware:

Check for updates

} Upgrade firmware |

J

PucyHok A2.7 — OBHOBMEHMS NPOLLMBKMA BPYYHYHO

[MpumeyanHvne — Ecnv npu noaknioveHnm, Nnpubop Haxoauncs B pexMMe NpunoxeHus, TO OH aBToMa-
Tudeckn BydeTt nepesarpyxeH B pexum obHosneHnus MIMO. Ha akpaHe K 6ygeTt BbiBeaeHo cooTBeT-
cTBytoLLee coobleHre 3arpysynka (PucyHok A2.8).

Arinst Firmware Updater ¥
1D: 3735582-875972375-859321907
Current 1.0.0
firmware:

Actual
firmware: N/A

Check for updates

Upgrade firmware

# | Notification: firmware upgrade X

0 The device must reboot into 'update’ mode in order to proceed. Please,
click 'Ok’ and wait.

OK

PucyHok A2.8 — CoobLieHmne 3arpy3yrka o nepexoge npubopa B pexvm 06HOBEHNS

2.9. Bo Bpemsi 06HOBREHNST MMKPOMPOrpaMMHOro obecneyeHms (MPoLLMBKM) Npubopa NOsSIBUTCS OKHO
C nporpeccom 3arpysku (PucyHok A2.9).
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Arinst Firmware Updater ¥
1D: 3735582-875972375-859321907
Current 1.1.0
firmware:

Actual
firmw. N/A

8 Arinst FW Updater

Upgrading firmware. Please, watt..

PucyHok A2.9 — VgeT npouecc 3arpy3ku 06HOBIEHUN

MNpumeyaHue — 3aBepLumB 3arpy3ky obHoBneHun MO, npubop Gyaet aBToMaTUYECKN nepesarpyxeH
W nepenget B pexum npunoxerus. Ha akpaHe MK 6yaeT BbiBeAeHO COOTBETCTBYHOLLEe COObLLeH e 3a-
rpysyuka (PucyHok A2.10).

Arinst Firmware Updater I
ID: N/A
it /A
i VA
Check for updates

8 Finished upgrading firmware X

0 The device will reboot into 'application’ mode. Please, click 'Ok’ and wait.

OK

PucyHok A2.10 — CoobLueHne 3arpy3yunka o nepexoge npubopa B pexunm npunoxeHus

2.10. MNocne 3arpy3kn 1 yCTaHOBKX HOBOMN NPOLUMBKK, B NMPUIIOXKEHUM 3arpy3yunka byget otobpaxarb-
Csl NocneaHsas ycTaHoBMNEeHHas Bepcus nporpaMmmHoro obecnedeHus npubopa (PucyHok A2.11)
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& Arinst Firmware Updater ver. 1.6.1 = X

Arinst Firmware Updater ¥

ID: 3735582-875972375-859321907

Current

firmware: LY

Actual

firmware: N/A

Check for updates

Upgrade firmware

PucyHok A2.11 — OtobpaxeHune Bepcun MO nprbopa

MNpumeyaHune — YTob6bl y6eamTbes, YTO YCTaHOBMEHa NOCneaHAas BepCusi MUKPONporpaMMHoro obec-
neyeHus (npowwusku) npubopa, Haxmute Ha kHonky Check for updates ([MpoBepuTb 06HOBREHUs). Ha
3KpaHe OyneT BbiBedeHO coobuieHne o6 yctaHoBneHHoW nocnegHen Bepcum MIMO npubopa (Pucy-
HOK A2.12).

Arinst Firmware Updater ¥

ID: 3735582-875972375-859321907

Current 1.1.0
firmware:

Actual

firmware: L

Check for updates

Upgrade firmware

8 | Firmware is up-to-date X
0 You have the latest firmware version installed.

OK

PucyHok A2.12 — lNpoeepka Bepcun yctaHoBneHHoro MIMO
3. CocTosiHMA npubopa n cooblieHus, BIBOAUMbIE Ha 3KpaH Npu NpoBeAeHUM OOHOBIEHUS.

3.1. CtaHgapTHas 3arpyska MUKponporpaMmmMHoro obecnevenus (Npowwmekm), 6e3 ownbok. Ha akpaHe
npubopa oTobpaxkaeTcs ero HOMep 1 pe3ynbTaT NPOBEPKM 3arpy’KeHHOro 06HoBneHus (PucyHok A3.1).
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Arinst Bootdater ver. 1.2
Checking firmware OK

Device number:
3473435 - B92752137 - B25702704

PucyHok A3.1 — QkpaH npmbopa nocrne npoBepku 3arpykeHHoro obHosneHnst MMNO

3.2. B cnyyae HeygayHoM 3arpy3ku 0BHOBNEHUS Ha aKkpaHe npubopa ByaeTt BbiBeAeHO coobLieHue,

Kak Ha pucyHke A3.2. MNMoaknounte npubop k Bawemy MK n nposegute obHoBneHne MIMO (npomnBkm)
npmbopa NoBTOPHO.

Arinst Bootdater ver. 1.2
Checking firmware FAIL

Please, use desktop application to
reinstall firmware.

Device number:
3473435 - 892752137 - 825702704

PucyHok A3.2 — SkpaH npmnbopa npu HeyaadHou 3arpyske MINO (npowmeke)

3.3. Ecnu npouecc obHoBneHunsa 6bin npepsaH, npubop ByaeTt 3anyckatbCd B pexmme OBHOBEHWS
0O Tex nop, noka npouecc obHoBneHusa He GyaeT 3aBeplueH. Ha akpaHe npubopa GyaeT otobpaxaTtbcs
pexvmMm 0BHOBMEHUs, B KOTOPOM HaxoauTcs npubop (PucyHok A3.3).

[ns BbIxo4a M3 OAHHOIO pexuma HeobxoarMOo NPOM3BECTM NPOLLECC OBHOBIEHNST MUKPONPOrpamMmm-
Horo obecneveHus (NPOLUNBKM) NP1Bopa NOBTOPHO.

Arinst Bootdater ver. 1.2
Update mode

Device number:
3473435 - B92752137 - B25702704

PucyHok A3.3 — Mpunbop HaxoauTcsa B pexrnMme 0OHOBIEHUS
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3.4. MNocne 3aBepLUeHus npoLecca 06HOoBNEHMS, MPMBOPOM NPOM3BOAUTCS NPOBEPKA YCTAHOBMEHHO-
ro MIMO. B cny4ae ecnu KOHTPOMbHbIE CYMMbI HE CXOOSATCS, Ha 3kpaHe npubopa nosiBnsieTca coobLieHne
kak Ha pucyHke A3.4. MNocne nepesarpy3ku, npnubop 6yaeT HaXOAUTLCSA B peXnme OnbKM 3arpy3ku, Kak
B nN. 3.2 paHHoro [MpunoxeHus. Mogkniounte npubop k Bawemy MK n npoeegute obHoBneHne MITO
(npowmBkn) npubopa NOBTOPHO.

CRC Mismatch
Please, try again.

PucyHok A3.4 — HeypayHo yctaHoBneHHoe MINO (npolwmneka)
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