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1. HASHAYEHME

1.1. MNMopTaTuBHbLIV OAHOMNOPTOBLIN BEKTOPHLIN aHanu3aTop uenent ARINST VR 1-6200 (Vector Reflec-
tometer 1-6200 MHz) n ARINST VR 23-6200 (Vector Reflectometer 23-6200 MHz) (ganee pednekro-
MeTp, Npubop) npeaHa3HayeHbl AN U3MEPEHUS XapaKTepPUCTUK COrMacoBaHWUs MacCUMBHBLIX U aKTMBHbIX
paaMoyCTpoiicTB' (aHTeHH, kaGenei, UNLTPOB, aTTEHIOATOPOB, yeunuTenei u T.n.). Mpu6op nossonsieT
NpOBOANTb M3MEPEHNS NapaMeTPOB KOMMMEKCHOrO KoaduumneHTa oTpaxkeHus, KoadpduumeHTa cTosa4en
BonHbl (KCBH), umnepaHca, agmuTtTaHca, dasbl, NOTEPb U PAcCTOSHUSA A0 NOBpexaeHus B kabene.

1.2. Mpubop npegHasHavyeH Ansg paguontobuTenbLCKoro NpUMEHEHUs!, Tak Kak He siBnsieTca npodeccu-
OHarnbHbIM CPeACTBOM U3MepeHus. Hannume BCTPOEHHOro akkymynsitopa, NO3BOMsieT Npou3BOAUTb U3-
MepeHus B nabopaTopHbIX 1 MONEBbLIX YCNOBUSX.

1.3. Npubop npegHasHaveH Ang paboTbl B AMana3oHe TeMmnepaTyp okpyxatwLlen cpeabl ot 0 o

nntoc 40 °C 1 oTHOCUTENBbHOWM BNaXXHOCTK Bo3ayxa He bonee 75%.

1.4. PedoniektoMeTp He npegHasHayeH:

e ans paboTbl Ha OTKPbLITLIX NIOLLaAKax BO BpeEMS CHeronaza unv AoXas;

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

e ONd UCMOMb30BaHWA MOAbBMW (BKMOYas AeTen), y KOTOPbIX eCTb (n3nyeckme, HEpBHbIE MINn
NMCUXNYECKME OTKITOHEHMSI MMM HEOOCTaTOK OnbiTa M 3HaHWK, NpensaTtcTeylowme 6esonacHom
akcnnyaTaumm npubopa 6e3 Hagsopa unu obydeHus;

®  1CMONb30BaHMA AeTbMU AN Urp.

2. KOMMNEKTHOCTb

2.1. KoMmnnekT noctaBku Nnpnbopo. npueeaeH B Tabnuue 1 n Ha pucyHke 2.1.

Tabnwuua 1
Konunuecrso
HaumeHoBaHue
ARINST ARINST
VR 1-6200 | VR 23-6200
BekTopHbI pedriekTomeTp 1 wr. 1 wr.
Kabenb coeanHUTENbHbLIN . ‘“:@..,’ -
USB2.0type A—USB2.0typeB | LUT lur. ¢ Ny
\;&\ J
PykoBoAcTBO Nno akcnnyartaumm 1 5K, 1 3K, N~
(nacnopT usgenus) TN
-
YnakoBka 1 wr. 1 wr.
PucyHok 2.1 — KomnnekT noctasku

' Vccrienyemble yCTpocTBa AOMKHBI AOMYCKaTh BO3MOXHOCTb MOAAYM HA MCCTIEAYEMBbIi MOPT CTUMYIIMPYIOLLETO
curHana ot pecnektomeTpa. MNponssoanTenb pedriekToMmeTpa He HeCeT OTBETCTBEHHOCTM 3a BbIXOZ U3 CTPOSt
YCTPOWMCTB, HE JONYCKaoLMX NoAaqM CTUMYSIMPYIOLLErO CMrHana Ha uccregyemblin nopT.
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3. TEXHUHECKUE XAPAKTEPUCTUKA

3.1. TexHnyeckune xapaktepucTukn Nnpubopos npreeneHsbl B Tabnuue 2.
Tabnuua 2

22 okTa6psa 2019 .

3Ha4yeHue
HanmeHoBaHue napameTtpa ARINST ARINST
VR 1-6200 VR 23-6200

Pabounin gnanasoH 4yacTtoT 1-6200 MI'y 23-6200 MI'y
PaspewleHune no 4actote, anga vyactot 1-99,9999 My, 100 'y 10 kl'y,
PaspeweHune no yactote, gnga Yyactot 100-6200 MI'y, 10 kl'y, 10 kl'y,
MakcrMmanbHoe YMCno To4eK CKaHMpOoBaHUs 1000
CKOpOCTb CKaHMpOBaHWS 1000 Toyek/c
HanpaBneHHOCTb MOCTa HECKOPPEKTUPOBAHHAsA BO BCEM AMana3oHe, 12 pb
He MeHee
HanpaBneHHOCTb acpchekTUBHAsA® (MOCHE NOMHO OAHOMOPTOBOM 50 ob
KannbpoBKK), He MeHee
KoadhduumeHT cTosiden BonHbI Mo BXOAY, He bonee 2
MorpelLHOCTb U3MepeHus asbl’, He Gonee 1,5°
MorpeLHOCTb U3MEPEHUst MarHUTYAbI®, He Gonee 0,25 gb
PaspelueHune onpefeneHnsa pacctoaHnsa 4o nospem,quMﬂ3 (CXVF)/2S m
MakcumanbHast AfvHa namepsieMoro kabensi®, npu VF=1 3000 m
KomneHcauust anekTpnyeckon anuHel kabens, npyn VF=1 +3 M | -
MakcrMmanbHoe NOCTOSAHHOE HanpsiKeHue Ha Bxoae 25B

mavarpamMmMa Bonbnepta-CvmuTa; mrnonsipHas guarpaMmMa; mdpasa koadpdmumeHTa

%;(ﬁﬁs:(aeMble oTpaxeHus (KO); mmarHutyga KO; mnorapudmunyeckas marHutyga KO; mKCB;
mMCTaHUMsA OO0 NOBPEeXAeHWs; mnoTepn B kabene

Ymcno 3anoMmMHaeMbIX NOJb30BATENbCKNX HACTPOEK 30 8

Yucno 3anoMMHaeMblX Tpacc 12 -

Pabouunii gnanasoH TemnepaTyp 0...+40°C

OnaroHanb akpaHa 3,2"

Twn akpaHa CEHCOPHbIN PE3UCTUBHbIN

PaspelleHne akpaHa 320x240

MakcumanbHbIv npuv 3apsgke akkymynaropa 300 mA

notpebnaembin npu paboTe OT akkymynsaropa 1000 mA

TOK, He Bonee npv pa6ote ot USB ¢ 3apsgkoit akkymynsitopa® 800 mA

EMKOCTb akkymynsTopa 2500 mAY

Bpems HenpepbiBHO paboTbl OT aKKyMynsTopa® 2y

Bpewms 3apsga akkymynsatopa ~6 4

MabapuTHble pasmepsbl (OxLLxB) 155%x81%27 Mm

Macca 0,4 kr

B cBfAA3M ¢ NOCTOAAHHbLIM COoBepLIeHCTBOBaHMEM KOHCTPYKUUU N NporpamMmmMHoOro 06ecne'~|e|-wm,
npoun3BoauTesib oCTaBlsdeT 3a cobomn npaBo BHOCUTb UAMEHEHUSA B CXeMy, TeXHU4YeCKUue Xxapakrte-

PUCTUKN U KOMMJIEKTHOCTb AaHHOro npwﬁopa.

2 VIlamepeHne BbINOMHAETCA Nocre nporpesa npubopa NpoaomKUTENBHOCTLIO HE MEHee NATU MUHYT C NPOBEAEHMEM
nonHow (XX, K3, CH) ogHonopToBo kannbpoBku. ViameHeHne TeMnepaTypbl OKpyXatoLlen cpebl OT MOMEHTa Npo-

BeeHMs KanmbpoBKn 0 NPOBeAEHNst U3MEPEHUI He AOMKHO npeBbiwath +3 °C.

®rpec- ckopocTb cBeTa M/c; VF — chakTtop ckopocTu (OTHOLLEHUE CKOPOCTU pacnpoCTpaHEeHUs ANeKTpoMarHMTHOM
BOJIHbI B kaberne 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).

* 3aBMCUT OT BEMUUMHBI 3aTyxaHus B kabene u aBnseTcs npeaenom MHAMKaumMm Ha gucnnee.

® Ecnm Baww MK uveet orpaHnyeHue No MakcumaribHOMY TOKy, nogaBaemMomy Ha nopT USB, npousseaute 3apsaaky

npubopa nepea NpoBeAeHNEM U3MEPEHUIA, He BKITHoYas NpuGop BO Bpems 3apsiaku.

Mpu TemnepaType okpyxatoLen cpebl nntoc 20+5°C nocne NonNHOro 3apsifia akkyMynsitopa.

5
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4. NIPABUNA BE3ONACHOCTU NPU PABOTE C NPUBOPOM
4.1. O6wme TpeboBaHUA Ge3oNacHOCTU

4.1.1. K pabote ¢ npnbopom JonyckatTcsa nvua, 03HaKOMMBLUMECS C HACcTOSALWMM «PykoBOACTBOM MO
3KcnyaTaumMmny 1 npollealne NHCTPYKTax no npasunam 6esonacHoin paboTbl ¢ anekTponpuéopamm.

4.1.2. BeposTHOCTb MOMy4YeHUss TpaBMbl BO3MOXHA NPV MOAKIYEHUM UMM OTKIIOYEHUN 3apsOHOrO
YCTPOWCTBA B SMEKTPUYECKYIO CeTb. [ToNb3yNTeCh MCNPaBHbIMU PO3ETKaMU U 3apsiAHBIMU YCTPOMCTBAMM.

4.1.3. Bo usbexaHve noepexaeHus NpoBoAOB 1 pa3bEMOB nNpubopa, 3anpeLLaeTcs Bewartb YTo-nnbo
Ha NpOBOAa, 3aKpaluMBaTb U 3akneuBaTb NPOBOAA U pa3beMbl, MPOU3BOANUTbL OTCOEAMHEHUS NMPOBOAOB
Aeprasi 3a LWHYp.

4.1.4. Nluyam, nonb3ywoLMMcs Npubopom, KaTeropudeckn s3anpellaeTcs: nepegasatb npubop nocTo-
POHHUM, pa3bupaTtb 1 NPOU3BOAUTL KAaKOM-NMOO HE COrMacoBaHHbIA C NPOM3BOAUTENEM PEMOHT Npubo-
pa, Nonb3oBaTbCs NPMBOPOM C MOBPEXKAEHHBIM KOPMYCOM.

4.1.5. OBHapyx1B HEUCNPABHOCTb, HEMEeASIEHHO NpekpaTuTe paboTy M BbIKMYMTE NPUGOP.

4.1.6. MNpKn HeoBGXxoaMMOCTUN OTNYYNUTLCA ¢ paboyero MecTa, OTKMYMTE NpuBOpP M Apyre yCTponcTBa.
He ocTtaensante paboTatowun npudop 6e3 npucmotpal

4.1.7. He ucnonb3ynte npmnbop B 6onbHULax. Ncnonb3oBaHue npubopa BONM3M MeauLUHCKOro obo-
pyooBaHUst 4OnycKaeTcsl, TONbKO C cornacus Megnepcoxana.

4.2. lononHuTenbHbIE TPeOOBaHNA Ge30MNacHOCTH

4.2.1. Vicnonb3ynte npubop TOMbKO No HadHayeHuto. O3HaKkoMbTeCh C Ha3HayYeHMeM, YCTPOWUCTBOM U
TEXHUYECKMMW XapaKTepucTnkamu npmbopa.

4.2.2. Pabotas c npubopoM, COXpaHsinTe paBHOBECHE U YCTONYMBYIO NO3y. [1BUraiTecb MeAneHHo, He
berure.

4.2.3. V3berainTte paboTbl Ha OTKPbITbIX MPOCTPaAHCTBaX BO BpeMsi cHeronaga wunu goxas. MNosblleH-
Hasi BNaXXHOCTb M BCE BUAbI XXKMOKOCTK, Nonas BHYTPb Npubopa, MoryT BbIBECTU €0 N3 CTPOSI.

4.2.4. He nogBepraiTe npubop BO3AENCTBMIO OYEHb HU3KUX M OYEHb BbLICOKMX TemnepaTtyp, BO3aeMW-
CTBME 3KCTPEeMarbHbIX TeMnepaTyp MOryT NPUBECTU K NOBPEXOEHMIO BCTPOEHHOIO akKymynsTopa.

4.2.5. He ucnonb3ynte npnbop B MeCTax C KOPPO3MOHHO - U B3PbIBOONACHOW cpedon. ArpeccuBHble
napbl CNOCOGHbI paspyLuaTb U30MALKI0, YTO MOXET NPUBECTU K BbIXOA4y npubopa 13 cTpos.

4.2.6. He nepeHocuTe npnbop 3a nogknoyeHHbIe K HeMy Kabenu 1 nposoAa, He OTCOeAMHANTE pasb-
eMbl, Aepras 3a kabenb unu WHyp.

4.2.7. He npunaraiTe 4pe3MepHbIX YCUMNWIA K KHOMKaM ynpaBreHns 1 akpaHy npubopa.

4.2.8. N3berante yaapoB 1 nageHun npubopa. MNMpu nageHnn npndop MoXeT ObiTb NOBPEXAEH.

4.2.9. He pasbupainte un He mognduumnpynte npubop 6e3 cornacoBaHus C NPON3BOAUTENEM UMW BHE
OMNUCaHHbIX B JAHHOW WHCTPYKUUN OeNcTBUA. HekoppeKkTHoe caMOCTOosATEeNbHOE BMeLLaTenbLCTBO B Npu-
Oop NpuBeOET K NOTEPE rapaHTum.

4.2.10. He paspewavite getam murpatb ¢ NpMbopoM, MOCKOMNbKY OHWU MOTYT NOPaHUTBLCS UMK NMOPaHUTb
APYrvX, UNn BbIBECTU NPMBOP 13 CTPOS.

4.2.11. Ncnonb3yiTe 3apsaHble YCTPOWCTBA, LUHYPbI, NEPEXOAHUKM 1 NP. NPUHAONEXHOCTU PEKOMEH-
AOBaHHbIe NPOU3BOAUTENEM.

4.2.12. Mpwn nogknioyeHnn K npnbopy Opyrnx yCTpoOMCTB, BHUMAaTENbHO O3HAKOMbTECH C MX HasHa4e-
HUEM, TEXHUYECKUMUN XapaKTepUCTMKaMn 1 npasunamm 6e30nacHOCTM B X PYKOBOACTBaAX MO 3KCnyaTa-
umun. He nogkntoyanTe HeCOBMECTMMblE YCTPOWCTBA.

4.2.13. TexHn4yeckoe obcnyxmBaHme U peMOHT Npubopa AOMmMKHbI BbIMOMHATLCS TOMNBLKO NPOU3BOANUTE-
nem Unu ynoriHOMOYeHHbIM CEPBUCHBIM LLEEHTPOM.
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5. YCTPOUCTBO NPUBOPA

5.1. YcTpowcTteo npubopa nokasaHo Ha pucyHke 5.1.

RF VECTOR REFLECTOMETER

AMPL

ARINST USB  CHARGE
@

PucyHok 5.1 — BHewHui Bua npnbopa

1. MopT ANgA nogknoyYeHnsa TeCTUPYyEMBbIX 5. Pasbem ans nepegayv gaHHbIX U 3apsgKy akky-
ycTporicTe u Harpy3kun TEST PORT MynsiTopa npubopa USB type B

2. Kopnyc 6. Pasbem ons nepegayn gaHHbIX U 3apsiakm

3. LiBeTHOM pe3nCcTUBHLIN akpaH 3,2” akkymynsatopa npubopa mini-USB

4. Bnok KHOMOK ynpaBreHnst 7. HgukaTop 3apsaaku akkymynsatopa CHARGE

5.2. Brniok KHOMOK ynpaBneHns NnpubopomM nokasaH Ha pucyHke 5.2.

8. KHonkun nepemMelleHna MmapkepoB, nepemMeLlieHmne no 4a-
CTOTE N amMmnnnTyge, USMeHeHne gnana3oHa CKaHUpoBaHUA.

9. «SPAN» - nepekntoveHne KHOMokK (8) B pexxunm nameHeHus
AnarnasoHa CKaHVpOBaHWS MPU NOCTOAHHOMN LieHTpansHON
YyacToTe (pacLUMPEHME U CYXKEHNE aManasoHa).

10. «FREQ» - nepekntoyeHmne KHOMok (8) B pexXum n3amMeHeHust
1 4 LeHTpanbHOW YacToThbl 63 N3MeHeHus AnanasoHa CKaHUpo-
BaHWs (COBWUM Anana3oHa BNEBO-BMPaBo).

11. «MKR» - nepekntovyeHne Homepa Mapkepa u ycTaHOBKa

1 3 pexvmMa KHonok (8) Ans nepemeLleHns mapkepa no 4yacrore.
12. «<MENU» - BbIxog B rmaBHoe MeHto. BkntoyeHue u Bbiknto-
YyeHune nNpubopa Npu HaXxaTum u ygepxxaHum donee 2 cekyHa.

13. «AMPL» - nepeknioyeHne KHONoK (8) B pexunm n3ameHeHus
1 2 OMOPHOrO YPOBHS NpU BbIBOAE HEKOTOPbIX rPadpmKoB.

14. «PLOT» - nepekrnoyeHme KHOMoK (8) B pexum nepekrto-
YeHns oTobparkaeMbIX rpadUKOB. YCKOPEHHbIV BbIXOA M3 fio-

PucyHoK 5.2 — BioK KHOMOK ynpasneHus: | 0Or0 NMYHKTa MeHio Ha oToGpaxeHue rpaduka.

Mpumeyanune — Pexxum paboTsl (Span, Freq, Plot, Mkr), B koTOpoM cervac HaxogAaTcst KHOMKW nepe-
MeLleHus (8) oToOpaxkaeTcsi B IEBOM HWDKHEM YTy 9KpaHa, PsSiAoOM C MHOUKATOPOM COCTOSIHUS akKyMyrisi-
Topa.
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6. ONMUCAHME U NPUHLUN OENCTBUA NMPUBOPA

BektopHble pednektomeTtpbl ARINST VR 1-6200 1 ARINST VR 23-6200 sBns0TCA TEXHUYECKU
CNOXHbIMWU U3MeEPUTENBHBIMU NPpUBopamMm, COCTOSILLMMW 13: HaMpPaBfIEHHOrO OTBETBUTENS, CUHTE3aTOopPa,
retepoauHa, npoueccopa, Xuakokpuctannmyeckoro akpaHa u Li-lon akkymynsitopa.

Mpnbop ocyLecTBNsET CBUNMPOBAHNE CUHTE3aTOpa No YCTAaHOBNEHHOMY MNOfb30BaTernieM 4YacToTHOMY
3agaHuvto. CurHan ¢ cuHTesaTopa (nagarlasi BofiHa) nogaeTcst Ha NopT AN TECTUPYEMbIX YCTPOWCTB
(TEST PORT) k koTOpOMYy MOAKIOYaeTCa nccriegyeMoe yCTpOMCTBO MM Harpyska. B 3aBucumoctu ot
KoabhmLUMEHTa OTPaXKEHNsT UCCregyemMoro yCTpoOMCcTBa UNmM Harpysku obpasyeTcsi oTpaKeHHas BOJHa,
KOTopasi BblAenseTcsi C MOMOLLbIO HanpaBneHHOro OTBETBUTENSA. YacToTa reTepognHa CMeLLeHa OTHOCU-
TENbHO YacTOTbl CMHTE3aTopa Ha NpoMeXxyTo4Hyto YactoTy (M4). Curnan MY copepxut nHdopmaumio 06
amnnutyae u dase NpsiMOro U OTPaKEHHOrO CUrHanoB, U, 3a cHET OTHOCUTENBHO HU3KOW YacTOTbl MOXET
ObITb oundpoBaH beicTpogencTeytowmmm ALIMN. Ha kaxaon yactoTe ocyllectBnsaeTcsa Belbopka curHana
MY npamMon 1 oTpakeHHOW BOSHbI C AaNbHENLLUM BbIYMCIEHMEM aMNNUTYAbl U dhasbl KAKAOro curHana ¢
NMOMOLLIbIO METOAa MakCMMarnsHOro npasgonogobus.

[MonyyeHHble 3Ha4YeHUs NO3BONSAKT BbIYUCIUTE KO PULMEHT oTpaxeHns (KO), koTopbin npeactaBnseT
cobon KOMMNEKCHOE YMCIO Hecyllee MHopmaumio, Kak o dasax, Tak n 06 amnnuTyaax OTPaXeHHOW K
naparoLlent BOrH.

KO = zZ—ZZ X exp[j(QDOTp ~ @) |

roe, UoTp — AMNNUTYga OTPaXKeHHOW BOJTHBbI;
Unan — AMNnuTyaa naparoLen BosHbI;
Porp — Paza OTpaXKEHHON BOMHbI;
Pnag — Pasza nagatoLLen BOSHbI;
j- V-1 — MAumas eannmnua.

Mocne BbliumcneHus KO ynpaenstowmiin npoueccop oTobpaxkaeT pe3ynbTaT CKaHMPOBaHUSA NO 4acToT-
HOMYy 3aJaHuio B BMAe BbiIOpaHHbIX MOMb3oBaTeneM rpacgukoB M gvarpamm: avarpamma Bonbnepta-
CwmuTa, rpadmk dasbl / marHutyabl KO, rpacduk KCB v gpyrue.
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7. BKINMIOYEHUE

BHumaHue! Ucnonb3oBaHue npubopa Ha OTKPbITbIX NPOCTPAHCTBAaxX BO BpeMsl cHeronaga wunu
poxana 3anpewaertca. Ecnu npnbop BHeceH B 3MMHee BpeMsi U3 XOJNIOQHOIO NMOMELLEeHUA, UIn €
ynuubl B TENJIOe NOMeLleHne, He BKITKOYanuTe ero B Te4eHMe BpeMeHU, 40CTaTOYHOro Ans ucnape-
HUA KOHAEeHcaTa u3 npubopa.

BHumaHue! CooTHocuTe HanpsikeHue, nogaBaemMoe Ha MOPT ANl TeCTUpPyeMbIX YCTPOMCTB
(TEST PORT) ¢ MakcMManbHbIMU TEXHUYECKMMU XapaKTepucTtukamu npubopa ykasaHHbIMU B Tab-
nuue 2.

7.1. BknroyeHue npubopa

7.1.1. Y6egutecb B TOM, YTO NpUBOP HE MMEET BHELLUHUX MOBPEXOEHNA N aKKyMynAaToOp 3apshkeH. Pas-
PSKEHHBIN aKKyMynsATOp 3apsavTe neped ucnonb3oBaHveM npubopa. Onsa 3apsgoku akkyMynsitopa peko-
MeHOyeTCs UCMOMb30BaTh CTabUNN3NPOBaHHbBIA UCTOYHMK NMUTAHUSA C BbIXOAHBIM HanpsbkeHnem 5B u To-
KoM He meHee 500 MA. [Ind 3apsgkm akkymynatopa Bo Bpems paboTel npubopa pekomeHayeTcs UCnonb-
30BaTb CTabMNM3NPOBAHHbIA MCTOYHUK MUTAHWS C BbIXOAHLIM HanpsbkeHvem 5B u TOkOM He Me-
Hee 800 MA.

OpHoBpeMeHHoe ucnosnb3oBaHue asyx USB noptoB npubopa kaTteropuyecku sanpewaetcs! He
co6nogeHune aToro Tpe6oBaHUsA MOXET NPUMBECTU K BbixoAdy Npubopa 13 cTpos.

7.1.2. Haxmnte n yoepxuBante kHonky (12) «MENU» B TeueHue 2 cekyHa. Ha akpaHe (3) 6ymyt
OTOGpaxeHbl pesynbTaTbl CaMoOTECTUPOBaHMS npubopa. 3atem, Npubop NepekntyunTCs B WTATHLIN pe-
Xnm paboTbl.

Mpumeyanue — Npy nepBoM BKMAOYEHUN Npubopa, HeobXxoaUMO HacTPOUTbL YacTOTHOE 3adaHue, Tvn
BbIBOAMMbIX Ha 3KpaH (3) rpacmkoB 1 NpoBecTU KanubpoBky. MNonb3oBaTenbCkue HaCTPONKM COXPaHATCS
B namsATu npubopa, 1 Npy nocneayoLmx BKYeHmax bygyT ycTaHaBnmMBaTbC aBTOMaTUYECKN.

7.2. BbikntoyeHue npubopa

7.2.1. s BbIKNoYeHus npubopa HaxxmuTe n yaepxuanTe kHonky (12) «<MENU» B TeyeHune 2 cekyH.
OkpaH (3) npubopa noracHeT, NpMbOpP BbIKMHYUTCS.

Mpumeyanune — MNpy KaxXAOM BbIKIOYEHUN NpUbOpa OCYLLECTBSETCA 3anuMCb OCHOBHbIX MONb30Ba-
TeNbCKUX HAaCTPOEK B SHEProHe3aBUCUMMYH MaMsATb, YTO MO3BOMsET u3bexaTb HACTpoNKku npubopa npwu
nocneaytoLwemM BKIOYEHUM.
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8. 3KPAH NMPUBOPA

Ha akpaH npunbopa BbIBOAATCA pe3ynbTaTbl CKAHMPOBAHMUS YACTOTHOrO 3aJaHus B BUAE YCTaHOBIEH-
HbIX Monb3oBaTtenemM rpadunkoB M anarpamm. Tekylime HacTponku npubopa, AuanasoH CKaHWpPOBaHUS,
TVN BbIBOAMMOrO rpadmka unuM guarpammbl U Apyrasi BaxHas Ang nonb3oBaTtens nHdgopmalmsa pacno-
NoXeHa Ha HWXHEeN CTpoKe akpaHa. PaccmoTpum 3Ty MHGOPMAaLMOHHYIO CTPOKY CrieBa Hamnpaso.

Startl000M Stop2000M

PucyHok 8.1 — QkpaH npubopa

8.1. Ha pucyHke 8.1, B NEBOM HWXHEM Yriy 3KpaHa pasmeLlleH nHamkatop (A) COCTOSHUSA BCTPOEHHOTO
aKKyMynsiTopa, KOTOpbIf B 3aBUCUMOCTM OT COCTOSIHUSI aKKyMynsATopa MOXET ObiTb BbiIBEEH KakK:

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

CMMBON UHAMKaTopa B Buae 6aTapeinky NOMHOCTBIO 3anofHeH 6ernbiM LBETOM — akkyMynsaTop
MONHOCTbIO 3apsKeH;

CMMBON MHAMKaTopa B Buae 6enoro koHTypa 6ataperikm — akkyMynsaTop paspsikeH, Heobxo-
AVMO ero 3apsiauThb;

npubop BbiBeN Ha 3KpaH COOOLLEHNE O KPUTUHECKOM YPOBHE MUTaHUS — akKyMymnaTop MOSHO-
CTblO pa3psikeH, MPUOop aBTOMAaTUYECKN BbIKITHOYUTCS.

8.2. CnpaBa, OT nHamKatopa COCTOAHUSA 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 — kHornkamu (8), Nonb3oBaTenb MOXET U3MEHATb AManas3oH 0630pa npu MOCTOSIHHOW
LleHTpanbHOM YyacToTe;

Freq — kHonkamu (8) npon3BOAMTCA U3MEHEHME HavarbHON U KOHEYHbIX YacToT 6e3 nsmeHe-
HWSI LUMPWHBI YaCTOTHOrO MiaHa (CABUM YacTOTHOrO NraHa);

Mkr 1 ... MKkr 4 — akTMBHbIN MapKep, KOTOPbIA MOXET BblTb NepemelleH kHomnkamm (8). MNepe-
KMnoYeHre Mexay Mapkepamu nponsBoanTcst Haxkatuem Ha kKHonky (11) «MKRy;

Amp — pexum, B KOTOPOM KHoMKamu (8) Mpon3BoauTCa N3MeHeHe ONOPHOrO YPOBHS MPU Bbl-
BOAE Takmx rpaduKoB, kak MarHuTyga, norapngpmmyeckas marintyga n KCBH

8.3. Ob6o3HaueHne Tuna kanubposku (B) pucyHok 8.1:

No Cal — 3aBogckas kanMbpoBka;

Cal — kanmbpoBka COOTBETCTBYyHOLLAA YAaCTOTHOMY 3afaHuio, oTobpaXkaeTcs 3erneHbIM LBe-
TOM;

Cal. Int — nuTepnonsaumsa kanMbposkn, 0TOBpaxkaeTCs OpaHXXeBbIM LIBETOM;

Cal. Ext — akcTpanonsuns kanubpoBku, 0TobpaxxaeTcs KpacHbIM LIBETOM.

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

Start — HayanbHasa YacToTa YaCTOTHOrO 3aJaHus;
Stop — KoHeYHas YacToTa YacTOTHOrO 3aAaHus.

10
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8.5. B npaBOM HWXHeEM yrny akpaHa oTobpaxaeTcs Tun BblIBEAEHHOro Ha akpaH npubopa rpacduka (0)
(PvcyHok 8.1):

Smh — nonspHas guarpamma Bonbnepta-Cmuta nossonsitowlas BbIBOAUTE KOMMITEKCHBIN KO-
3 PULMEHT oTpaxkeHus1, NpuBeAEeHHbIN K uMnegaHcy 50 Owm;

Pol — nonspHasa gnarpamma ans otobparkeHnst KOMMIEKCHOro KoadpduumeHTa oTpaXeHus;
Ph — rpadmk otobpaxatowmin pasy KoadppuumneHTa oTpaxeHus, NPUBEAEHHYIO K rpagycam B
ananasoHe ot -180 go 180;

Mag - rpachmk oTobpaxatowmii Mogynb KO3 ULMEHTa OTPaXKEHUSA B NIMHENHOM MacLuTabe;
LMag — rpacduk otobpaxatrowmini mogynb koadduumneHta oTpaxeHus B norapudpmmyeckomM
macwTtabe (B ob);

SWR — rpacuk oTobpaxkatoLmin Ko3aULMEHT CTOSYEN BOSTHbI MO HAMNPSPKEHNIO;

DTF - rpacumk oTobpaxaroLmin paccTosHne 40 NOBPeXAeHUA Nnn HeOAHOPO4HOCTM B kabene;
Loss — rpacdmk oToGpakaroLmnin notTepu B kaberne.

MNpumeyaHne — Cnesa 1 crnpaea oT 0603HaYeHUs, BbIBEAEHHOro Ha akpaH npubopa rpaduka, oTob-
paxaloTca 0603HaYeHMs NpeabIayLLEero 1 creaytoLlero rpaduka.

Mpumeyanne — MN3-3a ocobeHHocTeln oToOpakeHusi Ha 3kpaHe npubopa anarpamm Smh u Pol va-
CTOTHOE 3aJaHue BbIBOAUTCS B NPaBoM HwxkHeM yriy. [ns rpaduka DTF BMecTo YyacToTHOro 3agaHuvs, B
3aBMCMMOCTU OT MONb30BaTENbCKNX YCTAHOBOK OTOOpaXaeTcst AUCTaHUMSA Uin BpeMms.

8.6. HaxxaTne Ha akpaH ¢ oTobpakaembiM rpadvkom BO BpeMsi MpOU3BEOEeHUs U3MEPEeHMn nepesBoanT
npmbop B pexum naysbl (PucyHok 8.2). B gaHHOM pexvmMe nonb3oBaTenb MOXeT Bornee getanbHo pac-
cMmoTpeTh rpacmk. MiHdopmauma o coctosiHum npubopa oTobpaxaetcs muraowmum cumeonom PAUSE
BO31e CMMBOIIa akKyMyrnsTopa.

Dist

Amp

Distance: 28.00 m
PucyHok 8.2 — Pexum naysbl

8.7. [ins BbIxO4a U3 pexuma naysbl He0b6xoaUMO eLle pa3 HaxaTb Ha dKpaH Npubopa unu HaxaTb by
13 KHOMOK Oroka yrnpaBneHus.

11
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9. MEHIO NPUBOPA

9.1. TnaBHOE MeHIo

9.1.1. Bkniounte npubop B COOTBETCTBMM C pasgenom 7 HacTtosiwero «Pykosoacteay. Nocne Bknto-
YeHusi npubopa, HaxxmuTe KHomnky (12) «MENU». Ha skpaH npubopa 6yaeT BbiIBeAEHO IMaBHOE MEHH Kak
Ha pucyHkax 9.1 unmn 9.1.1.

- Menu - Menu
Frequency Calibration Frequency Calibration
Device
Plots Plots Device
Presets
Markers Markers Presets
Traces

PucyHok 9.1 — MmaBHoe meHto npubopos ARINST VR 1-6200 n ARINST VR 23-6200

9.1.2. Kaxgpbln N3 pasfenos rnaBHOro MEHIO UMeeT CBOE HasHayeHue:

Frequency — pa3sgen MeHIo, B KOTOPOM Mofb3oBaTeneM 3agaeTcs 4acToTHOe 3afaHune, No KOTOpomy
NpPON3BOAMTCS TECTUPOBAHNE YCTPONCTB UMW Harpysku.

Plots — pasgen rmaBHOro MeHio, B KOTOPOM NPOU3BOAMTCS BbIOOP U HacTporka napaMeTpoB oTobpa-
XaeMbIx Ha akpaHe npubopa anarpamm u rpacdumkos. Tam xe ycTaHaBnvMBaeTCs NOPOorosas NMHUSA KO3d-
duumeHTa cTos4ern BonHbl No HanpsbkeHnto (KCB) koTopast 6yaeT oTobpaxaTbcsa Ha rpadmkax Smh, Pol
n SWR.

Markers — pasgen onsi yCTaHOBKM BM3yalibHbIX MApKEPOB Y HACTPOWMKM NapaMeTpoB UX OTOOpaxeHus
npw NpoBeaeHNn N3MepeHuin.

Calibration — pasgen meHio ansa nposegeHuns kanvbposku npubopa.

Device — B faHHOM pa3fene yka3aH yCcTaHaBMMBaETCsl KOMMEHCAUMS 3NEKTPUYECKON ANWHbI kabens
(Tonbko ana ARINST VR 1-6200), a Takke ykaszaH cepuiiHbii Homep npubopa u Bepcus M0.

Presets — pasgen aona coxpaHeHus nonb30BaTeNbCKUX HACTPOEK.

Traces — pa3gen Ona coxpaHeHust pe3ynbTaToB TEKyLUMX U3MEpEeHUn (Tpacc) ¢ nocriegywlien Bos-
MOXXHOCTbIO X 3arpy3ku U CpaBHEHMUSI.

9.1.3. [na Bbixoga U3 rMaBHOIO MeHK Haxmute KHonky (12) « MENU». [Ins yckopeHHoro Bbixoda u3
noboro MeHIo K oTobpaxaemMbiM rpadmkam HaxmuTe KHonky (14) «PLOT».

9.2. MeHI0 ycTaHOBKM YacToTHoOro 3agaHua Frequency

YacToTHOe 3agaHne COCTOWUT U3 napaMeTpoB, MO KOTOPbIM OCYLLECTBIAETCA CBUNUPOBAHME CUHTE3a-
TOpa M 3a4aeTcs pPexuM U3MEPEHUN (OManas3oH YacToT, YMCNO TOYEK M3MEPEHUI, noroca LMdpPOBOro
dunbTpa M4Y)

9.2.1. [Ina ycTaHOBKM 4aCTOTHOrO 3afaHus BOMAWTE B rMaBHOe MeH npubopa (PucyHok 9.1), HaxaB
kHonky (12) «MENU». BoviguTe B pasgen Frequency. Ha akpaHe NosBUTCS MEHI0, Kak Ha pucyHke 9.2.

12
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() Frequency
L Bniel Span
2400.00 MHz 400.00 MHz
Start Stop

2200.00 MHz 2600.00 MHz

Bw Points
10kl 900

PucyHok 9.2. — MeHi0 yCTaHOBKM NapameTpoB CKAaHMPOBaHUS

9.2.2. Kaxxgasi u3 onuun meHio Frequency nmeeT cBoe HasHadeHue:

Center — ycTaHOBKa LeHTPanbHOM YacToTbl AMana3oHa CKaHMPOBaHUS.

Span — nonoca ckaHMPoOBaHWA (guanasoH) 4acToT.

Start — ycTtaHOBKa Ha4anbHOWM YaCTOTbl CKAHMPYEMOrO AMana3oHa YacToT.

Stop — ycTaHOBKa KOHEYHOW YaCTOTbl CKAHMPYEMOrO AMana3oHa 4acTorT.

BW — Bbi6op nonockl nponyckaHus umpoBoro unbTpa NpomMexyTodHon YactoTsl (MY).

Points — BbIGOp yncna ToYek CkaHMpPOBaHUS.

9.2.3. YcTtaHoBKa 4acToTHbIX napameTtpoB (Center, Span, Start n Stop) nponssoanTcss BBOAOM 4uC-
MNOBOr0 3HaYeHWs B OTKPbIBLLUEMCS NOAMEHIO, Kak Ha pucyHke 9.3. BBegnTe 4icnoBoe 3HavyeHne 4acToT 1
Haxkmute v unu Enter (BBoa AaHHbIX). [nsi yoaneHusi olMBOYHbIX UKW paHee BBEAEHHbIX 3HAYEHWN,
Haxmute x unu Del (YaaneHue). YTob6bl oTkazaTbCA OT BBOAA 3HayeHus, Haxmute < unu Cancel (OT-
Ka3). B Hawem nipumepe, Ha pucyHke 9.3, npouszsodumcs ycmaHoska HayvanbHou Yacmomb! 2200 MIy
CKaHUpyemoeo duarna3oHa Yacmom.

MpumeyaHue — [MCKPETHOCTL YCTAHOBKM YacTOTHbIX napameTtpos coctasnseT 10 kly (0,01 Mlu). B
crnyyae BBoAa HeOMyCTMMOW BeNMWYMHbI, Ha 3KpaHe npubopa BbIBOAUTCS NpegynpexgeHne o TOM, 4To
BBOAMMOE 3Ha4YeHne HaxoA4mMTcs 3a npegenamMmm AonyCTUMbIX 3HAYEHWN.

Start [MH2] Start: 2200.00 MHz
2200.00
< - 8 9 Cancel
I 8 9
x 4 5 6 Del
4 5 6
E - - 1 7 3
\/ Enter
0 _ 0 .

PucyHok 9.3 — BBoA 4MCOBbIX 3HAYEHU YaCTOTHLIX MapaMeTpoB
ARINST VR 1-6200 n ARINST VR 23-6200

9.2.4. YcTaHoBKa YacCTOTHbIX NapaMeTpoB NPOM3BOAUTCA TPeMs criocobamu:
e BBoaom HauvanbHoi Start 1 koHeuHoit Stop 4YacToT, Npu 3ToM, LeHTpanbHas Yyactota Center
aBTOMAaTMYECKM MPUHUMAaETCS paBHOWM MX nonycymme. [uanasoH ckaHuMpyeMbix YacToT Span
aBTOMaTUYECKN NPUHUMAETCS paBHbLIM PasHOCTU KOHEYHOM 1 HavarnbHOM YacToT.

13
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¢ 3apaHvneM ueHTpanbHow 4YactoTel Center v gmanasoHa 4acToT ckaHupoBaHus Span. [pwu
9TOM HavanbHas Start n koHeyHass Stop yacToTbl OyayT yCTaHOBIEHbI aBTOMAaTM4eCKU, Kak
Center £ Span / 2.

e 3arpyskon nonb3oBaTeNbCKMX YCTAaHOBOK M3 MeHIo Presets.

Mpumeyanve — Ecnn BBoguMasi norb3oBaTtesieM YacToTa BbIXOAMT 3a rpaHuLbl paboyero avanasoHa,
Ha aKpaHe npubopa BbIBOAMTCA COOTBETCTBYIOLLEE NpeaynpexaeHne, kak Ha pucyHke 9.4.

Stop: 6210 .MHz

Maximal value is 6200.00 Maximal value is 6200 MHz

Close

PucyHok 9.4 — lNMpepynpexaeHune o BbixoAe 3a npegensl paboyero gnanasoHa
ARINST VR 1-6200 n ARINST VR 23-6200

9.2.5. B meHio BW (PucyHok 9.5) ocyuiectensieTca BeI6Op Nonockl nponyckaHusi LmdpoBoro ounbtpa
4. Yem yxe nonoca nponyckaHus LM@pPoBOro punbTpa, TeM Bbille TOYHOCTb U3MEPEHUS Y COOTHOLLIE-
Hue curHan / wym. MNMpu 3Tom Bo3pacTaeT BPEMS CKAHNPOBaHUS.

MpumeyaHe — YMeHblueHUe (CykeHne) nonockl nponyckaHuns B 10 pas npvBedeT K YBENMYEHUIO Co-

OTHOLLEHMA curHan / Wwym no HanpsbkeHuto B 3 pasa (unv Ha 10 gb) npu yBenuyeHnM BpeMeHu CKaHupo-
BaHusa B 10 pas.

1 kHz

2 kHz

5 kHz

10 kHz

PucyHok 9.'57— Bbibop nonockl nponyckanus MY B meHio BW

9.2.6. B meHio Points (PucyHok 9.6) nonb3oBaTenem ycTtaHaBnMBaeTCs YACMO TOYEK CKaHUPOBAHUS.
OT 3agaHHOro Yncna ToYek 3aBUCUT Liar CKaHMPOBaHWA MO YacToTe M BpeMsi ckaHupoBaHwus. NpaBunb-
HbI BbIOOP YMCna TOYeK M Avana3oHa CKaHWpOBaHMS MO3BOMSET yNyylUTb paspelleHve npu psae uns-
mepeHun (DTF, Loss).

14
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100 600
200 700
300 800
400 900
500 1000

PucyHok 9.6 — MeHto Bbibopa Touek ckaHnpoBaHusa Points

9.3. MeHI0 HacTponkn oTobpaxkaeMbix Ha 3KkpaHe rpacdwmkoB Plots

9.3.1. [ns BbIbopa oToOpakaeMbix Ha akpaHe npubopa rpacdurKoB, U HACTPONKM OTOBpaxKaemblX Ha
3TMX rpadmkax napameTpoB, BOMOUTE B rMaBHOE MeH npubopa (PucyHok 9.1), HaxaB kHomky (12)
«MENU». Bongute B pa3gen Plots. Ha akpaHe nosiButcst MeHto, 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 meHo Plots ocyuectBnsetrca Bblibop oToOpaxaembix Ha 3KpaHe npubopa rpadukoB U
HacTponka oTobpakaeMblx napameTpoB. [na otobpaxeHus rpaduka Ha akpaHe npubopa, Heobxogumo
YCTaHOBWTb raniovky HanpoTMB Ha3BaHuA rpadmka, a onsa OTKMIOYEHNUS — CHATb.

9.3.3. HaxaTtue Ha none ¢ HasBaHMeM rpaduka OTKpbIBAET MEHI0 OOMOMHUTENbHbBIX HAacTpoek O0Tob-
paxeHunsa rpaduka. OnmncaHne rpadukoB M UX OOMOMHUTENbHAA HacTpovka onucaHa B pasgene 10
HacTtosiero «PykoBoacTeay.

Mpumeyanune — B crnyyae ycTaHOBKM YaCcTOTHOrO 3adaHusl, Mpu KOTOPOM MakCcMMarbHOe BpeMsi pac-
NpoCTpaHeHMs NpeBbIWaeT 3HadeHne 9999,99 He, okHO ycTaHoBOK rpadmuka DTF 6ygeTt 3abnoknpoBaHo.
Bonee nogpobHas nHdpopmaums Haxoamtes B n. 10.7. HacTosiwero «PykoBoacTeay.

9.4. MeHI0 MapKkepoB

9.4.1. Bovignte B rmaBHoe MeHio npubopa (PucyHok 9.1), Haxas kHomnky (12) «MENU». Bongute B
pasgen Markers. Ha akpaHe nosiBUTCst MeHto, kak Ha pucyHke 9.8.
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PucyHok 9.8 — MeHIo ycTaHOBKM napamMeTpoB BbIBOAMMBIX Ha rpadmkn Mapkepos
ARINST VR 1-6200 n ARINST VR 23-6200

9.4.2. Ha Bcex BbIBOOUMbIX Ha 3KpaH npubopa rpadumkax, kpome DTF n Loss, ons otobpaxeHus yunc-
NEHHbIX Pe3ynbTaToB U3MEPEHMUS MOXHO BbIBECTU 40 YEThIPEX Pa3HOLBETHLIX MapKepoB. BbikntoueHne 1
BKJIIOMEHNE MapKepa MPOU3BOAMTCS MepeMeLLeHNeM COOTBETCTBYIOLLErO crnaigepa HanpoTuB BblbpaH-
Horo mapkepa B nonoxeHve Off/On. Mapkepbl NOMHOCTLIO HE3aBUCUMMbI APYr OT Apyra U MOTYT HacTpau-
BaTbCS NO TUMYy OTOBpaxaeMmbix MapKepoM BENUYMH U MO YacToTe.

9.4.3. [Ina HacTponKkn mapkepa no Tuny oTobpaxaembix Benu4uuH, Heobxogumo B ctonbue Type
HaxxaTb Ha COOTBETCTBYIOLUNIA Mapkep. Ha akpaHe nosiBUTCA MeHIo Bbibopa Tuna oTobpaxaemMbix Mapke-
pom BenuuuH (PucyHok 9.9).

PucyHok 9.9 — Bbibop TVII'l 006pa>KaeMb|x MapKepoMm BeNUYMH
ARINST VR 1-6200 1 ARINST VR 23-6200

16



BekTopHble aHanusaTopbl Lenert ARINST VR 1-6200 n ARINST VR 23-6200

22 okTa6psa 2019 .

9.4.4. Beibepute TUN oTOBpaxxaeMon MapkepoM BENUYMHLI B COOTBETCTBUM C Tabnuuen 3.

Tabnuua 3

Auto

OTobpaxatoTca 3Ha4YeHUs KOMMMEKCHOro KoadpumumeHTa oTpaXeHnst B UHTEp-
npeTaLmm COOTBETCTBYIOLLIEN BbIBOAMMOMY Ha akpaH rpaduky. NepeknoyeHne
rpagmka aBTOMaTUYECKM U3MEHSET BUA UHTEPNPETaLNN.

Re[mV], Im[mV]

OTobpaxeHne amnNUTyAbl peansHON U MHUMOM YacTy KOMMMEKCHOro Koaddu-

uMeHTa oTpaxeHus B munnueonbtax (mV). MonHoe oTpaxeHue cooTBeTCTBYET
1000 mV.

LMag [dB], Phase [°]

OToGpaxeHre MarHuTyabl B iorapudmmnyeckom maclutabe v asbl B rpagycax

SWR

KoaddpuuneHT ctosiuen BonHbl (KCBH).

Z=R+jX

Impedance R[Ohm],
X[Ohm], L[nH]/C[pF]

OTobpaxeHne akTUBHOM U peakTMBHOW YacTn nmnegaHca B Omax (Ohm). Tun
peakTUBHOCTU - EMKOCTb UM MHAYKTUBHOCTb.

Y=G+|B

Admittance G[mS],
B[mS], L[nH]/C[pF]

OTobpaxkeHne akTMBHOW 1 PeakTUBHOW YacTn agMUTTaHca B MUNIIMCUMEHCAX
(mS). Tun peakTMBHOCTM — EMKOCTb UINN MHOYKTUBHOCTb.

9.4.5. YT0ObI 33gaTb 4YacToTy, Ha KOTOPOWN OydeT yCcTaHOBNEH Mapkep, HEOO6XOOUMO B MEHIO Mapke-
poB (PucyHok 9.8) B ctonbue Frequency HaxaTb Ha COOTBETCTBYHOLLMIA Mapkep. Ha akpaHe nossutca
NoAMEHI0 BBOAA YMCIOBbIX 3HAYEHWI, KaK Ha pucyHke 9.10.

Marker [MHZz] Marker: 21 0 ‘MHZ
2110.00 ' || [
< 7 8 9 Cancel
e 8 9 ” (
x 4 5 6 Del
4 5 6
1 2 3 = & 2
\/ Enter
0 0

PucyHok 9.10 — BBog 4MCOBbIX 3HAaYEHWUIN YacTOTbI AN1s1 YCTaHOBKM Mapkepa

ARINST VR 1-6200 n ARINST VR 23-6200

9.4.6. BeeauTe uMcnoBoe 3HayeHne 4YacToT U HaxkmuTe ¥ unu Enter (Beoa AaHHbIX). [Ins yganeHus
OLWMBOYHbIX NN paHee BBEAEHHbIX 3HaveHui, Haxxmute X unu Del (YaaneHue). Ytobbl oTkasatbecsa oT
BBOAA 3HayeHus, Haxmute < unu Cancel (OTkas). B Hawem npumepe, Ha pucyHke 9.10, npoussodumcs
8800 yacmomai 2110 MI'y 0ns ycmaHO8KU MapKkepa Ha 0aHHOe 3Ha4YeHuUe Yacmomabl Ha epaghuke.

Mapkepbl MOXXHO NnepeMellaTb BNEBO-BNPaBo Mo rpaduky UCMOomnb3yst KHOMKK nepemellexus (8) n ne-
pekntoyascb Mexay mapkepamu kHonkon (11) «MKR». lNepemelueHne mapkepa OyaeT npoucxoguTb C

warom (Step) paBHbIM:
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S SPAN
ep =———
PTW-D
roe Step — wae nepemeweHuUs1 Mapkepa ro epaguky
SPAN — duana3oH Yyacmom cKaHuposaHUsl
N — qucrio moyek ckaHupogaHusi.

9.4.7. BKNIOYEHHbIN U YCTAHOBMEHHbIA Ha OnpefeneHHy Mnonb3oBaTeneM 4acTtoTy mapkep, byger
oTobpaxaTbCsl Ha rpaduke M3MEepPEeHUn COOTBETCTBYIOLMM LiBeTOM. [NapameTpbl oTobpaxaemblx Mapke-
pamu BenuYMH oTobpaxaloTcst psaaoM C rpadhnkoM M3MEPEHUN U N3MEHSIIOTCS B peanbHOM BpemeHn (Pu-
CcyHOK 9.11).

F:755.00MHz

OMHz

6.130hm

i Plot
PVICYHOK 9.11 - OTO6pa)KeHVIe napamMmeTpoB namMepaeMbIX Mapkepamn BeJiIM4nH

[ns 6bICTPOro n3ameHeHns oTobpaxkaemblx NapameTpoB UIM YacTOTbl OAHOMO M3 YeTblipex oTobpaxa-
eMbIX BO3ne rpaduka MapKkepoB, HaXMuUTe Ha obnacTtb NapameTpoB Mapkepa u nepemgute B 3KCnpecc-
MEHIO HaCTPOWKM MapKepOB7 (PvcyHok 9.12).

()
1758 47 MH= H ]|

Re: 987.98mv|[R:  73280hm

I m: -4.29mv| [X:  -26310hm
C 0.05pF
o =L e
B: 0.04msS

SWR: infl [C: 0.01pF

PucyHok 9.12 — Bkcnpecc MeH0 HacTPOMKN MapKepoB

M3meHeHne 4acToTbl Ha KOTOPOW PacnonoXeH MapKkep OCyLLeCcTBNSeTCs AByMS criocobamu:
e HaxaTvem Ha 6nok c oToGpakeHMeM 4acToTbl M AanbHENWMM NepexoaomM B MEHH BBOAA
YMCIIOBbIX 3HAYEHNI, KaK Ha pucyHke 9.10.

7
Ons Bcex TMNOB rpadmkoB Kpome rpadurkos DTF u Loss. YKazaHHble rpadmKkm MmetoT cob6CTBEHHble 3Kcnpecc-
MeH!0, KOoTopble ByAeT pacCMOTPEHbI HUXKE.
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e HaxaTtnem Ha kHomMku nepemelyeHns (8). IameHeHne yacToTbl OyaeT NpoOMCXO4WTb C LIaromM
paBHbIM 0,1% OT TekyLLeln 4YacToThbl.

KHonka «CTapT/naysa» no3BosideT 3aCbl/IKCVIpOBaTb 3Ha4YeHnA Kaxaoro 3 napamMmeTpoB, NOCTOAHHO U3-
MEHAKLNXCA B peXnme peasibHOro BpemMeHu.

LiBeTom nogceeunBaetcs oTobpakaemble Ha rpaduke napaMmeTpbl BelbpaHHOro Mapkepa. [nsa name-
HEHMS1 NapamMeTpoB OTOOpaXkeHUs1 BbIDpaHHOrO Mapkepa HaXXMUTE Ha OAMH U3 YeTbipex BGrokoB ¢ napa-
mMeTpamu 6e3 doHoBOM NoacBeTkn. HaxxaTue Ha 6nok ¢ OHOBON NOACBETKON NpUBEAET K BO3BpaTy na-
pameTpoB oTo6paxkeHus. Haxatue kHonkn (12) « MENU» - Bo3BpaT k npocmaTpmBaemMoMy rpadomky.

Hwxe, B Tabnuue 4 ykasaHbl TUMNbl OTOOpaXkaemMbIX NnapameTpoB B SKCNPECC-MEHHO.

Tabnuua 4 — 3HayeHne NapaMeTPOB IKCNPECC-MEHIO HACTPOWKN MapKepoB

HacToTa mapkepa (Ml'u) Knonka «ctapt/naysa»
Re: R:
Im: Amnnutypa komnnekcHoro KO X:  VmnegaHc
Mg: C:
Ph: MarHuTtypa n ®asa o
SWR: KCBH gr_ ApMuUTTaHC

9.4.8. [Insa 6bICTPOro M3MeHeHust otobpaxxaemMblx NapameTpoOB UMM YacTOTbl OAHOMO M3 YeTbipex Map-
kepoB rpaduka DTF, HaxxmuTe Ha obnacTb BbibpaHHOrO Mapkepa Hag rpadukom v nepengute B 9KC-
npecc-meHo (PucyHkm 9.13 n 9.14). Haxatue kHonkn (12) «MENU» - Bo3BpaT k npocmatpuBaeMomy
rpagouky.

()

-

Point Peak

PucyHok 9.13 — DKcnpecc-MeHo HaCTPOVKK NapaMeTpoB paccTosHuA rpagpuka DTF

HaxkaB Ha BepxHuIA 610K SKCMPECC-MEHI0, YCTaHOBUTE BPeMS (HC) nun pacctosiime (M) OT Hayana oT-
cyeTa Ha rpaduke onsa NpoBeAeHUs N3MepeHuii BbIopaHHbIM MapkepoM. 3atem, yCTaHOBUTE BUA MapKe-
pa Point (Touka) nnn Peak (makcumym).

Beibpas Point (Touyka), Bbl pasmectuTe mapkep B TOuke rpadmka, pacrnonioXeHHOW Ha yKa3aHHOM
pacCTOSHUM UNWN BPEMEHM OT Hayana oTcyeTa.

Bbibop 3HaveHusa Peak (MmakcumyMm) npyBedeT K pasMeLLeHmnio Mapkepa Ha nvke (Makcumyme) rpadpum-
Ka COOTBETCTBYIOLLEMY MOPSAKOBOMY HOMepy Mapkepa. B gaHHOM cnyyae BBegeHHOe 3HayeHue Bpeme-
HW UK PaccTosiHUSA NPUBOPOM UTHOPUPYETCS.
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80.86 ns

Point Peak

PucyHok 9.14 — Bkcnpecc-MeHI0 HaCTPOWKM BPEMEHHbIX NapaMeTpoB MapkepoB rpacumka DTF

[MpumeyaHune — MNapameTpbl MapkepoB (BPeMs MM pacCcTosHUE) 3aBUCAT OT BbIOPAHHbIX €AUMHNLL U3-
mepeHus Scale B mMeH0 HacTpoinku mapkepoB ans rpagpwmka DTF (cm. n. 10.7. HacTosiwero PykoBoga-
cTBa).

Mommnmo BBOAA YMCMOBLIX 3HAYEHU, Mapkepbl MOXHO MepeMeLLaTb BreBO-BNpaBo Mo rpaduky mc-
nonb3ys KHOMku nepemelleHuns (8) n nepekntoyasace mexay mapkepamu kHonkon (11) «MKR». MNepeme-
LieHne Mapkepa byoeTt npovcxoguTb ¢ warom paeHbiM 1/1024 ot oTobpakaemoro Ha rpadmke BpeMeHU
UIN PacCTOSIHUA.

Mpumeyanue — lNMepemelyeHne kHomkamu (8) BO3MOXHO TOMbKO Ans MapkepoB Buaa Point (Touka).
Mapkepbl Buga Peak (MmakcumyMm) He nepemeLatoTcs.

9.4.9. [Insa 6bICTPOro n3MeHeHuss otobpaxaemblx NapameTpoB UM YacTOTbl OAHOMO M3 YeTbipex Map-
KepoB rpacmka Loss, HaxxmnTe Ha obnacTb BbIGpaHHOro Mapkepa Hag rpacdvkomM v nepenguTe B nogme-
HI0O BBOZA YNCINOBbIX 3HAYEHUI AaHHOIO Mapkepa kak Ha PucyHke 9.10.

MoMmMMO BBOAA YMCMOBBLIX 3HAYEHUN, MapKkepbl MOXHO NepeMellaTb BReBO-Bnpaso no rpaduky umc-
nonb3ys KHOMkW nepemelleHuns (8) n nepekniovasice Mexay mapkepamu kHonkor (11) «MKR». MNepeme-
LeHne mapkepa byaeT npomcxoauTb ¢ warom (Step) paBHbIM:

St SPAN
ep =————
PTIN=D
roe Step — wae nepemeuwjeHuUs1 Mapkepa rno 2paguky
SPAN — duana3oH Yyacmom cKaHupOo8aHusi
N — yucrio moyek ckaHuposaHusi.

9.5. MeHro kann6poBKK Npudopa

Mpnbop nsHavanbHO MMeeT 3aBOACKYI0 KannbpoBKy, 3aHECEHHYIO B 3HEProHe3aBUCUMYIO NamsATb, CO-
oTtBeTcTBYoWwasa nHpopmauusa (No Cal) BeiBognTca B HUXHEN MHAOPMALIMOHHOW CTpoke dkpaHa. lNnoc-
KOCTb KannbpoBku cooTBeTCTBYeT nopTy (1) Nnpubopa, npegHazHa4YeHHOMY AN NOAKIIOYEHUs TecTupye-
MbIx ycTponcTB u Harpy3ku (TEST PORT). [na yBennyeHms TOYHOCTM U3MEPEHUA MPU UCMONb30BaHWUM
AOMNONHUTENbHBIX NEepexogHNKoB 1 kabenen HeobxodMMO NPOM3BECTM MOJHYH0 OZHOMOPTOBYK Kanub-
POBKY C MOMOLLbIO Habopa KanMbpPOBOYHbBIX Mep NpPUobpeTaemMbix OTAENBHO.

9.5.1. [na Bxoga B MeHW KanvbpoBOK, BOWAWTE B [MAaBHOE MEHK npubopa, HaxaB KHOMKY
(12) «cMENU» (PucyHok 9.1) u Bbibepute pa3gen Calibration. Ha akpaHe 6yaeT BbiBegeHO MeHI0 Kanunb-
poBku Npnbopa, kak Ha pucyHke 9.15.
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LS Calibrations LE i

Open Calibrate Open Calibrate

Short Calibrate Short Calibrate

Load Calibrate Load Calibrate

PucyHok 9.15 — MeHto kannbposku npubopos ARINST VR 1-6200 n ARINST VR 23-6200

9.5.2. [Ins CHWXEHWS BNUSIHUSI COeAUHUTESbHBIX NPOBOAOB M Pa3beMOB Ha pe3ynbTaTbl U3MEpPeHWi,
HeobXxoanMO NPOU3BECTH KanmnbpoBKy.

Mpumevanune — KannbpoBka BbINOMHAETCS nocne nporpesa npubopa NpoaoKNMTENbHOCTLI0 HE MeHee
NSTU MUHYT. MI3meHeHne TemnepaTtypbl OKpyxarowen cpegbl 0T MOMEHTa NpoBeAeHus KanvbpoBku OO
npoBedeHnsa n3MepeHn He JormkHo npesblwatb +3 °C. lNepen npoBegeHMemM OTBETCTBEHHbIX U3Mepe-
HWI BCerga npovssoauTe kannbposky npubopa, YTobbl CKNIOYNTL BMSHUE TEMNEPATYPbl OKPYXKatoLLEen
cpebl.

9.5.3. K nopty (1) npubopa (TEST PORT) nogkniounTte pasbembl, NEPEXOOHUKM U kabenu, Yepes Ko-
Topble NpMGop GyaeT NOAKNYATLCA K TECTUPYEMOMY YCTPONCTBY.

MNpvmeyanne — Takum obpasom, NepeHOCUTCS MIOCKOCTb KanMbpoBkM npubopa oT TeCTOBOro nopTa
(1) npnbopa (TEST PORT) k Tpebyemomy kabernto unm pasbemy.

3arem k Tpebyemomy kabernto unm pasbemy nocneaoBaTenbHO NOAKMYUTE HArpy3kM U3 CTaH4apTHO-
ro Habopa KanMBpoBOYHbIX MEP (HE BXOAUT B KOMMIEKT NOCTaBKM):
e XonocToro xoaa, u HaxmuTe komaHgy Calibrate B ctpoke Open Ha akpaHe npnbopa;
e KopoTtkoro 3ambikaHus, n HaxkmuTte kHonky Calibrate B ctpoke Short Ha akpaHe;
e CornacoBaHHyto Harpysky, n HaxmuTte komaHgy Calibrate B ctpoke Load.
Mocne npoBeaeHus kannBpoBkK, POH KOMaHA Ha 3KpaHe CTaHeT YEpHbIM UMK 3eMneHbIM (B 3aBUCU-
MOCTM OT MOAenNu BaLlero npubopa), kak Ha pucyHke 9.16.

) Calibrations LES Calibrations

Open Erase Open Erase

Short 1 Erase ' Short

Load Erase ’ Load Erase

PucyHok 9.16 — Nposegenne kannbposku npubopos ARINST VR 1-6200 n ARINST VR 23-6200

MMpumeyanne — [Ind oTMeHbI (CTUpaHWs) TOW N MHOM KannbpoBKKM, HaxxmuTe Ha kHonky Erase, u 3a-
HOBO MOAKIOYMB COOTBETCTBYIOLLYIO KanMbpoBOYHYO Mepy, oTkanmbpywTe Npnbdop 3aHOBO.

21



BekTopHble aHanusaTopbl Lenert ARINST VR 1-6200 n ARINST VR 23-6200 22 okTa6psa 2019 .

9.5.4. Ha askpaHe B pexume oToOpaxeHus rpacmkoB B HWXKHEN MHGAOPMALMOHHOW CTPOKE MOSIBUTCS
nHopmaums o KanmbpoBke:

¢ No Cal — nonb3oBaTenbcKkon kanMbpoBkn HeT. Mcnonb3yeTcs 3aBoackasi kanmbposka npmbo-
pa.

e Cal — nonb3oBatenem npoBegeHa kanubposka. KannbpoBka n 4acToTHOe 3adaHue coBnaga-
t0T. B 3TOM pexume pesynbTaTbl UBMEPEHUIA CaMble TOYHbIE.

e Cal. Int — YacTtoTHOe 3agaHue He coBnagaeT ¢ 3agaHueM, Npu KOTOpOM Obifa NpoBefeHa Ka-
nMBpoBKa, HO YacTOTbl nexaT BHYTPU AuanasoHa KanubpoBkM. TOYHOCTb U3MEPEHWUI HUKE,
Tak Kak npubopom ucnosb3yeTcs MaTeMaTUYecknii MeTof pacyéta KannbpoBOK Ha OCHOBE
WHTEPNONSUUN.

e Cal. Ext — YacTtoTHOe 3ajaHue He coBragaeT C 3agaHWeM, MpU KOTOpPOM Obina npoBeaeHa
KanubpoBka, HO YacTOTbl NnexaT BHe AuManasoHa KannbpoBOK. TOYHOCTb M3MEPEHWIA camas
HU3Kasi, Tak kak NpMOOPOM MCMONb3yeTCs MaTemMaTUYeckuii MEeTOL pacyeTa KanmbpoBOK Ha
OCHOBE 3KCTpanonsiuum.

Mpumeyanwne — MNpwu Bbixoge u3 meHto Calibration go 3aBepLueHns npouecca NonHowm kanubpoBkuM, Ha
3KpaH OyaeT BbIBe4EHO npeaynpexneHune, kak Ha pucyHke 9.17. Heobxogumo nmbo BEPHYTLCS B MEHIO
Haxas Back v 3aBepwunTtb npouecc kannbposku, Nnbo BeINTU 3 MeHio Haxas OK. B nocnegHem crniyyae,
npv NpoBeAeHNN N3MepeHnii OyaeT NPMMEHATLCSA 3aBOACKas kannbpoBka npubopa.

Calibration incomplete.
Factory calibration will be used

PucyHok 9.17 — lNpegynpexaeHue Ha akpaHe npubopa

9.6. MeHI0 Nnonb3oBaTeNIbCKUX HACTPOeEK

[ns coxpaHeHus1 NONb30BaTENbCKUX HAacTpPoeK (4acToTHOe 3afaHue, KanubpoBKW, TUMbI BbIBOAMMbIX
rpaduKoB HaCTPOMKM MapKepoB) BOMAMTE B rMaBHOE MeHto, HaxaB KHomky (12) «<MENU» (PucyHok 9.1) n
Bblbepute pasgen Presets. Ha akpaHe MOSABUTCA MEHIO MOMb30BaTENbCKUX YCTAHOBOK, KaK Ha PUCYH-
ke 9.18.
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PucyHok 9.18 — MeHio nonbaosaTensckux ycraHosok ARINST VR 1-6200 n ARINST VR 23-6200

9.6.1. MNpnbop ARINST VR 23-6200 no3BonsieT COXpaHUTb B NamATV 4O BOCbMU MOMb30BaTENbCKNX
HacTpoek. ARINST VR 1-6200 MoXeT coxpaHuTb B NamsATM A0 TpUALATM MOMb30BaTENbCKNUX HACTPOEK,
pasMecTMB MX Ha NSATM CcTpaHuuax. [ns coxpaHeHUst HacTPOeK HaXXMUTE Ha MKOHKY guckeTbl. Ha akpaH
npubopa 6yaeT BbiBEAEHO COOBLLEHME O COXpaHeHUM HacTpoek. B none cnesa OT MKOHKM AWCKETbI BMeE-
cto crioBa Empty (nycto) nosButca otobpaxeHne HaCTPOEHHOro Mofib3oBaTeNeM YacTOTHOrO 3aJaHus
(ArManasoH 4acToT M KONMYeCTBO TOYEK).

9.6.2. 1N coxpaHeHUs1 HOBbLIX HAaCTPOEK, HAXKMUTE Ha MKOHKY AUCKETbl, Bo3ne rnons 6e3 HacTpoek. B
cnyyae ecrnv Bce Mons 3aHsATbl NONb30BaTENbCKUMK HAacTpoMKamMun, NPpon3BeAUTE Nepes3anuch, Haxas Ha
WKOHKY ANCKETbI BO3ME YCTapeEBLLMX UMM HEHYXKHbIX HAaCTPOEK.

MpumeyaHune — CoxpaHeHue Nofb30BaTENbCKON HACTPOWMKMA 3aHMMAET OKOMO 2 CEKyHA, B 9TO BpeMsi
npubop He OTBEYaEeT Ha MPUMKOCHOBEHMS K 3KpaHy 1 Hakatue KHOMOK.

9.6.3. YT0bbI 3arpy3untb COXpaHeHHble HaCTPOWKN HaXXMUTE Ha Mofe C COXPaHEHHbIM YacTOTHbLIM 3a-
AaHuveM. Mpubop nponsBeaeT 3arpy3ky COXpPaHEHHbIX AaHHbIX U NeperiaeT B pPexum oTobpaeHns Toro
rpadpmka, KOTopbIi oTOBpaXkancs B MOMEHT COXpaHEHUst HaCTPOeK.

9.7. Undpopmaums o npubope

9.7.1. Oina Bxoaa B MeHI0 UHdopmaumm o npubope, BoMaMTE B rMaBHOE MEHI0 Npubopa, HaXas KHOMKY
(12) «<MENU» (PucyHok 9.1) n Bbibepute pasgen Device. Ha akpaHe OyaeT BbiBedeHa nHdopmaums o
npubope, kak Ha pucyHke 9.19.

e ID npubopa;
e pabounii AnanasoH;
e Bepcusa MIMO.

9.7.2. NMomumo mHpopmauum o npubope, B aHHoM pasgene meHio ARINST VR 1-6200 pasmelleHa
onuus KOMMeHcauum anekTpu4yeckon aAnuHbl kabens (Electrical delay) nossonstowasa komneHcmpo-
BaTb Haber dhasbl Npy NOAKMHOYEHUN K NPMOOPY AOMONHUTENBHBLIX Kabenen ¢ manbiM 3aTyxaHnem. bonee
nogpo6bHasi nHcopmaums 0 NPUMMEHEeHNM AaHHOM onNuun us3noxeHa B nogpasgene 9.9.

23



BekTopHble aHanusaTtopsl Lene ARINST VR 1-6200 n ARINST VR 23-6200 22 oktabps 2019 .

9.8. OTo6paxeHue noporoBon nuHum KCB

9.8.1. lNpu pabote c gnarpammamu BonbnepTta-Cmuta, nonspHon gmarpammoin m rpacgpmkom KCBH
MOXHO YCTaHOBUTb NMOPOroOBY NUHUIO ko duumneHTa ctosyen BonHbl (KCB) no HanpsikeHuto. [aHHasa
nvHuaA O6yaeT BbIBOAUTLCH KpacHbIM LBETOM Ha rpadmkax Smh, Pol 1 SWR.

9.8.2. MNonacTb B MEHIO BKIIOYEHUs1 0TobpaxkeHns noporosoi nuHun KCB MoXxHO AByMst cnocobamu:

o Bownante B MeHto Plots kak ykasaHo B n. 9.3. u, HaxaB Ha none ¢ o6o3Ha4yeHneM rpaduka
Smh, Pol nunu SWR nepeiigute B MeEHIO HAcCTpoOnKu 1 otobpaxeHns noporoson nuHum KCB
(PvcyHok 9.20).

o B pexume npocmoTpa rpacdukoe Smh, Pol nnm SWR HaxxmuTe 1 yoepxmBanTe OKONo OBYX
cekyHA kHOMKy (14) «PLOT» 1 nepenanTe B MEHIO HACTPONKM 1 OTOOpaeHUs MoporoBown nu-
Hun KCB (PucyHok 9.20).

9.8.3. BbIkntoyeHre 1 BKoyeHne otobpaxeHus nuHum KCB Ha rpadumkax, MponsBoauTcs nepemMert e-
HueM cnavgepa B nonoxeHune Off/On (PucyHok 9.20).

PucyHok 9.20 — BkntoyeHne oTobpaxeHus NMHm CB Ha pmx Smh, Pol n SWR

9.8.4. YTOObI M3MEHUTL 3HaYeHNe OTOOpaXKeHMs YPOBHSI NOporoBon nNuHuM KCB, Haxmute Ha dncno-
Boe 3HadeHue Value, n B nossuslieMcsa nogmeHo (PucyHok 9.21) BBeauTe YMCNOBOE 3HAYeHWe B gua-
nasoHe ot 1,01 go 9,00.
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SWR marker Value: | 2.00
2 00 :
< 7 8 9 Cancel
7 8 9
x 4 5 6 Del
4 5 6
1 2 3 . : :
\/ Enter
0 _ 0 .

PucyHok 9.21 — BBopg uncrnoBoro 3HadeHus otobpaxaemon noporosor nuHmum KCB
B npubopax ARINST VR 1-6200 n ARINST VR 23-6200

9.8.5. Beeaute uncnoBoe 3HadeHve koadpduumeHTa u Haxmute v unu Enter (BBop AaHHbIxX). Ons
yoaneHust ownboYHbIX NN paHee BBEAEHHbIX 3Ha4YeHun, HaxmuTe % unu Del (YaaneHue). YTtobbl oTKa-
3aTbCsl OT BBOAA 3HayeHus, HaxmuTe < unu Cancel (OTkas). B Hawem ripumepe, Ha pucyHke 9.21, npo-
u3800umcs 8800 HUC/I08020 3HaYeHUs1 omobpaxaemou rnopozosol nuHuu 3HaveHust KCB Ha epagpukax.

[Mpumeyanune — Ecnv BBOAUMOE Mnofb3oBaTenemM 3HayeHme koadumuneHTa BbIXOQUT 3a rpaHuLbl pa-
©oyero amnanasona (1,01 - 9,00), Ha akpaHe npnbopa BLIBOAMTCS COOTBETCTBYIOLLIEE NpeaynpexaeHme.

9.9. KomneHcauuma anekTpuyeckon AnuHbl kabens (onumsa B npu6ope ARINST VR 1-6200)

Onumsa KoMneHcaumm 3NeKTpUYecKon AnvHbl kabens npegHasHayeHa ANS nepeHoca MocKOCTW Ka-
nnéposku npnbopa.

B npouecce npoBegeHWs u3MepeHun, Npu BbIHYXAEHHOM MCMONb30BaHUN AONOMHUTENBHOIO nepe-
XOAHOro kabens ¢ mansiM CymMMapHbIM 3aTyxaHueM curHana (He 6onee 1 gb) nponcxogut caoBur NNOCKo-
cTn kannbposku. [Ins komneHcaumm Habera asbl Npy NOAKMIOYEHNUM K Npubopy OONOMHUTENbHbIX kKabe-
nert HeOBX0AMMO NEPEHECTU MITOCKOCTb N3MEPEHNS K MITOCKOCTU KannbpoBKu.

PaccmoTpuM Ha npumepe anarpammbl Bonbnepta-CmuTa, kak paboTaeT gaHHas onuus.
9.9.1. NpoBeauTe NOMHYH OAHOMOPTOBYIO KanNnnOpoBKy Npubopa B COOTBETCTBUM C N. 9.5 HacTosLLero

«PykoBoactBa». pacuk Bonbnepta-Cmuta, unu nondpHas guarpaMmma, npy ycnewHoM NpoBeAeHMM
KanmbpoBsku ByaeT CTArMBaTbCA B OKPYXKHOCTb C MUHMMAarbHbLIM pagnycom (PucyHok 9.22).

PucyHok 9.22 — [lnarpamma Bonbnepta-Cmuta nocne kanubposku npnbopa
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Mpumeyanne — Ecnu napameTpbl 3aBOACKON KanuOpOBKM YOOBNETBOPSIOT YCIOBUSIM U3MEPEHWN,
NPOBOAMUTbL KanMOpPOBKY He 00si3aTENbHO.

9.9.2. lNogknoymMMm OONONHUTENBHbIN (MepexoaHon) kabenb HeGONbLION ANMHLI C CYMMapHbIM 3aTy-
XxaHvem curHana He 6onee 1 gb. MNpu atoM Ha agvarpamme Bonbnepta-Cmuta u nonsipHoON gnarpamme,
OKPY)XHOCTb C MMHMMAaIbHbIM pagnMycomM npeobpasyetcs B ayry (PyucyHok 9.23).

PucyHok 9.23 — CMellieH1e NNOCKOCTM KannmbpoBKU A0NONHUTENbHLIM Kabenem

OTO CBA3AHO C TEM, YTO B AOMONHUTENLHOM Kabene BO3HWKaeT (pa3oBbiv Haber NponopuMoHanbHbIN
ONnHe kabensa. [na KomneHcauum 3Toro sBneHunsl, HeobxoamMmo 3agaTtb B ONUUSAX YCTPOMCTBA OPUEHTU-
POBOYHOE 3HAYEHME 3aEPXKKN B CEKYHOAX.

dopmMyna ang pacyeTa KoMneHcaumMm BpeMeHN pacnpocTpaHeHst 30HAMPYIOLLEro curHana Baosbe Ao-

NONHUTENbHOro Kabens:
2L

T=cxvr
roe L — dnuHa kabens (m)
C — ckopocmb ceema (M/c)
VF — ¢bakmop ckopocmu (koaghgpuyueHm 3amednieHus), umeem 3HaqdeHue < 1
Onsa nepeBoga 3HayeHus T B NMKoceKyHAbI (Nc), NoslyYeHHOe 3Ha4YeHne HYXKHO YMHOXUTb Ha 10",

9.9.3. [Ins To4HOro rlo,u,6opa BEJIMYNHbI KOMMEeHCaunn BpemMeHn pacnpocTpaHeHnd 30HOMPYHLero cur-

Hana (T) nepengute us pexunma otobpaxeHus rpadmkoB Bonbnepta-Cmuta, dasbl unu nonsipHow gua-
rpammbl B pasgen nHgopmaumm o npubope Device B rmaBHom meHo npubopa (PucyHok 9.24).

LI Device

Electrical delay ’ 0ps ]

Electrical delay tune mode @

Device |D:

2472137

892052139

i I0T Version
Range: 1-6200 MHz 10.0

PucyHok 9.24 — Bknoyenmne onuuu Electrical delay tune mode

26



BekTopHble aHanusaTopbl Lenert ARINST VR 1-6200 n ARINST VR 23-6200 22 okTsi6pst 2019 r.

9.9.4. Beeaunte 4ncnoBoe 3HaveHue BpemeHu komneHcauuun (T) B NMKOCeKyHOaX, BbIYMCNEHHOE MO
dopmyne B none Electrical delay (PucyHok 9.25).

Electrical delay [ps]

1000 <
Fi 8 9
X
4 o 6
1 2 3 /
0 +/-

PucyHok 9.25 — BBog, 4ACITOBOro 3Ha4eHUs1 KOMMEHCcaLUUnM 3NeKTPUYeCKon ANnHbI kabens

9.9.5. BBeanTe YiCnoBOe 3HAYEHNE BpeMeHU KoMreHcauum u HaxmuTe v (BBoa gaHHbIX). [insa yaa-
NeHna OWMBOYHBIX MW paHee BBEAEHHbIX 3HaYeHWn, HaxmuTe X (YpaneHue). YTobbl oTkasaTbcs OT
BBOAA 3HaveHus, Haxxmute < (OTkas). B Hawem ripumepe, Ha pucyHKke 9.25, npou3sodumcsi 8600 HUC/IO-
8020 3HayYeHUs1 KoMmreHcayuu OnuHbl kabers.

MpumeyaHune — BBOA YMCNOBOrO 3HAYEHUs1 NEKTPUYECKOM ANnHbI kKabensa npMBoauT K KOMNEHcaumm
dasoBoro Habera Ha rpaduke.

9.9.6. BepHutechb B pexum otobpaxeHusi rpacdukos Bonbnepta-Cmuta, dasbl unn nonspHon ama-
rpammbl. [pn Heob6xooMMOCTN TOYHOW NOACTPONKM BPEMEHM KOMMeHcaumu, Bktounte onumto Electrical
delay tune mode, nepeBefsa cnavgep u KHoMkamu nepemelleHmns (8) nponsseanTe TOYHYIO MOLACTPONKY
BPEMEHN KOMMeHcaumu, nNpu KOTopom rpaduk Ha gnarpamma Bonbnepta-Cmuta n nonapHom anarpammve
CTSIHETCS B OKPY)XHOCTb C MMHMMarbHbIM paanycoM, a rpadiuk gasbl CTaHET ropm3oHTanbHbIM (PucyHok
9.26).

Plot

PucyHok 9.26 — QnekTpudeckas anvHa kabens ckoMneHcnpoBaHa

9.9.7. BkntoueHune pexuma Electrical delay 6noknpyeTt Bce kHOMKvM npubopa, Kpome KHOMOK nepeme-
weHus (8), «<PLOT» (14) n «kMENU» (12). Haxatune kHonok «PLOT» (14), «<MENU» (12) unn nepexop B
MEHIO0 HacCTPOViku rpadmkoB geaktusmpyeT pexum Electrical delay.
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[MpumeyaHune — 3HavyeHMe KOMMeHcaumm BpeMeHn oTobpaxaeTcs Ha akpaHe npubopa (3HaveHue ED)
N coxpaHsieTcs B norb3oBaTenbcknx HacTpownkax (Presets) npu BbiknioveHun npubopa. MNpu cmeHe
MIOCKOCTU KanMOpPOBKM HEOOXOAMMO yaanuTb 3HavYeHMe KOMMEeHCauuMn 3NEeKTPUYECKOW ANWHBbI Kabens,
YCTaHOBMB 3HA4Y€eHNEe paBHOE HYIHO.

9.10. CoxpaHeHue pe3ynbTaToB nsmepeHumn (onumsa npnéopa ARINST VR 1-6200)

B npnbope ARINST VR 1-6200 peannsoBaHa BO3MOXHOCTb COXpPaHEHWS pe3yrbTaToB U3MEPEHU C
BO3MOXXHOCTbIO MOCNeayrLEro NpoCcMoTpa U CPaBHEHNS C pe3ynbTaTaMm TEKYLLNX USMEPEHWIA.

9.10.1.0na coxpaHeHMs MOMyYeHHbIX pe3ynbTaToB M3MEPEHU BOMOUTE B IMaBHOE MeH npubopa,
HaxaB kHorky (12) «kMENU» (PucyHok 9.1) n BbibepuTte pasgen Traces. Ha akpaHe nosBUTCA MEHIO Kak
Ha pucyHke 9.27.

) Traces

30-6100
1000 Pts

= Empty =)

Empty = Empty =)

Empty = Empty =
T2 i

9.10.2. Npubop ARINST VR 1-6200 moxeT coxpaHaTb B MaMATW 0O ABeHaauaTu pe3ynbTaToB Mame-
peHun. [Ing coxpaHeHus pe3ynbTaToB U3MEPEHUN HaKMUTE Ha MKOHKY AuckeTbl. Ha akpaHe npubopa
OyneT BbiBeAeHO coobLyeHre O COXpaHeHnn pe3ynbTaToB U3MepeHuii. B none cnesa OT MKOHKM AUCKETbI
BmecTo crnoBa Empty (nycTo) nosButca otobpaxkeHne yCTaHOBIEHHOrO MONb30BaTenieM YacTOTHOroO 3a-
AaHua (uanasoH 4acToT M KONNMYECTBO TOYEK) NpU NPOBEAEHUN USMEPEHUIA.

9.10.3. Ina coxpaHeHus HOBbIX Pe3ynbTaToB, HAXMUTE Ha WKOHKY OWMCKETbI, BO3Ne MycTtoro nons
Empty. B cnyyae ecnu Bce nons 3aHATbl COXPaHEHHbLIMW pes3ynbTaTamu, NpPov3BeauTe nepesanucs,
Ha)kaB Ha MKOHKY AMCKETbl BO3Me YCTapeBLUMX UMMM HEHYXXHbIX Pe3ynbTaTos.

9.10.4. lna npocmoTpa COXPaHEHHbIX Pe3yrnbTaToB U3MEPEHUN N NX CPABHEHUS C TEKYLLMMU, HaXKMU-
Te Ha yacToTHoe 3agaHue. OOoH Nons € YaCcTOTHbIM 3adaHueM CTaHeT YepHbIM. [eperianTte B rpacdukm ¢
namepeHussmu. CoxpaHéHHble pe3ynbTaTbl M3MepeHuin Ha rpaduke 6yayT otobpaxaTtbcs B BUae rpadu-
Ka (Tpacchkl) opaHxeBoro useTa (PucyHok 9.27).

@ Plotio Cal. ) StarﬂOlMA StoplOO o
PucyHok 9.28 — CpaBHeHWe COXpaHEHHOTO U3MEPEHUS C TEKYLLIUM
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OTkMoyeHne pexnma MNpocMOTpa pe3ynbTaToB M3MEPEHWI MPOU3BOAUTCS HaxaTWMeM Ha norne ¢
BKIMIOYEHHbIM pe3ynbTaToM U3MepeHun B MeHio Traces.
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10. AMArPAMMbI U TPADUKA

10.1. KpyroBas gnarpamma BonbnepTta - Cmuta

10.1.1. Ouarpamma Bonbnepta - CmuTa (kpyroas amarpamma MorfHbIX CONPOTUBNEHW) NpeaHasHa-
YeHa NS onpeaeneHUsl KOMMMEKCHbIX CONPOTUBIEHUN TECTUPYEMOWN Harpysku M no3BonsieT BbIBOAUTb
KOMMMNEKCHbIN KOIPMDULNMEHT OTpaxXeHMs B rpacpmyeckom Buae Ha NrockocTu. Mo ropmM3oHTansHOM ocu
OoTKNnagpiBaeTca AeucTBUTENbHasa 4vactb koaddpuuneHta otpaxeHus (KO), a no BepTukanbHOM ocu —
MHMMas 4actb KO.

10.1.2. KoopavHatHasa ceTka guarpammbl npuBegeHa K mmnegaHcy B 50 Om (PucyHok 10.1). Ha
aKkpaHe pedonekTtomeTpa obo3HavaeTcs kak Smh. BkniodeHne unu BbIKMOYEHUE OTODPaXKeHUs gaHHoW
AvarpaMmbl Ha aKpaHe, NPON3BOANTCS, Kak ykasaHo B n. 9.3

F:755.00MHz

i Plot
PucyHok 10.1 — Ha akpaHe npubopa anarpamma BonbnepTta - CmuTa

10.1.3. JononHutensHo B MeHio Plots MoxeT GbiTb Bkto4eHO oTobpaxeHme noporoson nuHum KCB ¢
YCTaHOBKOW 4MCNoBOro 3HadyeHus (cM. n. 9.8.). OKpyXHOCTb KpacHOro LBeTa BOKPYr LEeHTpa AvarpaMmmebl
COOTBETCTBYIOT COMPOTUBIIEHUIO ANA COOTBETCTBYOLLEro noctosiHHoro KCB. Ecnn guarpamma He BbIXO-
ant 3a npegensl nuHuKM KCB, To KCB namepsemMon Harpy3ku He npeBbIlaeT YCTaHOBEHHOe 3HaveHue.
Onarpamma Bonbnepta — CMuTa No3BONSET OLEHUTL PaccorniacoBaHUe LEenn u xapakTep Harpysku: Yu-
CTO aKTUBHbIW, PEAKTUBHO-MHOYKTUBHBINA, pEaKTUBHO-EMKOCTHOW UM KOMMITEKCHBIN.

10.1.4. MNMomumo oTobpaxeHns noporosorn nuHun KCB, Ha gnarpamme MoxeT ObITb 0TOBpaxeHO Ao
YyeTblpex MapkepoB. BkroueHne MapkepoB 1 X HACTPOKKa BbINOSTHAETCHA B COOTBETCTBMM C M. 9.4,

MpumeyaHune — [ns GbiCcTporo nepexoda M3 pexvMa npocMoTpa rpaduka Smh B MeHI0 yCTaHOBKM
napameTpoB MapkepoB (PucyHok 9.8) HaxXxmute 1 ygepxusante okono AByx cekyHa KHorky (11) « MKR».
B nHawem npumepe Ha pucyHke 10.1 mecmupyemcs GSM aHnmeHHa ¢ paboyeli yacmomot 900 Mly. Ha
Quazpamme BKITIOYEHbI Yemblpe 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. NonapHaa anarpamma

10.2.1. MNonsipHasi guarpaMmma npefgHasHayeHa ans oTobpaxeHUss KOMMIEKCHOro KoadpduumeHTa oT-
paxeHnsa B AByXMepHon cucteme koopamHat (PucyHok 10.2). uarpamma aHanorvyHa guarpamme Bonb-
nepta-Cmuta, Ho ee MacluTabHas ceTka NpuBedeHa k onpegeneHHbiM 3HadeHnsm KCB — 2; 5. Ha akpaHe
npubopa obosHavaeTcs kak Pol. BknioueHne unuv BbIKIMKOYEHNE OTOOpaKeHUs OaHHOW AmarpaMmbl Ha
3KpaHe, NpoM3BOAMTCS, KaK yka3zaHo B M. 9.3
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99mV

-44.34mV

F:984.00MHz
Mg:
Ph

[ F:1308.00MHz
6.120hm
-9.380hm

12.98pF

PucyHok 10.2 — lNonspHas gnarpamma

10.2.2. JononHuTenbHO B MeHio Plots MoxeT ObiTb BkMoueHO oTobpaxkeHne noporoson nuHumn KCB ¢
YCTaHOBKOW 4MCNoBOro 3HayeHms (cM. n. 9.8.). OKpyXHOCTb KpacHOro LBeTa BOKPYr LeHTpa AvarpaMmmebl
COOTBETCTBYIOT COMPOTMBIIEHNIO ANA cooTBeTCTBYOWero noctosaHHoro KCB. Ecnn guarpamma He Bbixo-
avT 3a npegens! nuHumM KCB, To KCB namepseMon Harpyskv He NpeBbIlLaeT 37O 3HaYeHne.

10.2.3. MNMomumo oTobpaxeHns noporoson nuHun KCB, Ha gnarpamme MoxeT ObITb 0TOBpaxeHo Ao
YyeTbipex MapkepoB. BkroyeHne MapkepoB 1 X HACTPOWKa BbINOSTHAETCHA B COOTBETCTBUM C M. 9.4,

Mpumeyanune — [ina GbiCTporo nepexoda us pexumma npocmoTpa rpadmka Pol B MeH0 ycTaHOBKK na-
pameTpoB MapkepoB (PucyHok 9.8) HaxxmuTe n yaepxmeanTe okono AByx cekyHa kHomky (11) «MKR».
B Hawem npumepe Ha pucyHke 10.2 mecmupyemcsi GSM aHmeHHa ¢ pabouyel yacmomou 900 MI'y. Ha
Quazpamme 8KIIHOHYEHbI YembIpe Mapkepa, a omobpaxkeHue nopozoeoli nuHuu KCB omknoyeHo. Cripasa
om Quazpammbl omobpaxarmcsi 3Ha4YeHUs1 U3MepeHull Ha ¢buKcupoeaHHOU Yacmome Mapkepa 8 3a-
OaHHbIX eOuHUUaXx.

10.3. N'pachuk ¢asbi

10.3.1. Ha rpacumke dasbl otobpaxaeTcs 3aBUCUMOCTb hasbl koacpduumneHTa otpaxeHus (KO) ot
YyacToThbl, NpuBeAéHHas K yrnam ot -180 go 180 rpagycos (PucyHok 10.3). Ha akpaHe npubopa 0603Ha-
yaetcsa kak Ph. BknioyeHne vnu BbiknioYeHNe oTobpaxeHus OaHHOW AvarpaMmbl Ha 3KpaHe, Mpou3Bo-
ANTCA, Kak ykasaHo B n. 9.3.

F:1308.00MHz

Start700M Stopl400M

PucyHok 10.3 — Npadhmk dasbl

10.3.2. Ha rpacpuke dasbl, kak 1 Ha guarpamme Bonbnepta — CmuTa 1 NnonsipHoW Anarpamme 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 GbICTPOro nepexoda u3 pexnma npocmotpa rpacdpmka Ph B MeHio ycTaHOBKM na-
pameTpoB MapkepoB (PncyHok 9.8) HaxxmuTe 1 yaepxxmsanTe okono AByx cekyHa kHomky (11) «MKR».

B Hawem npumepe Ha pucyHke 10.3 mecmupyemcss GSM aHmeHHa ¢ paboyeld yacmomou 900 MIy.
Had duazpammoli omobpaxaromces 3Ha4YeHUsT U3MepeHUll HemblpeXx 8KMIOHYEHHbIX MapKepos8 8 3adaHHbIX
eOQuHuyax.

10.4. N'pachuk maruutyabl (Moayns) koadcpuumneHTa oTpakeHuss B IMHEMHOM MacliTabe

10.4.1. Ha paHHoM rpaduke oTtobpaxaeTcs 3aBucumocTb marHuTygbl KO OT 4acToTbl B JIMHEHOM
macwTabe (PucyHok 10.4). Ha akpaHe npubopa oTobGpaxaetca kak Mag. BknioyeHue, BblknoyeHue
oTobpaxkeHWs JaHHOro rpadmka Ha aKpaHe U ero HacTponKa, NPOM3BOAMTCS, KaK ykasaHo B n. 9.3.

PucyHok 10.4 — JlnHenHbIn rpadmk marHuTyabl KO

B nHawem npumepe Ha pucyHke 10.4 mecmupyemcs GSM aHmerHa ¢ paboyel yacmomou 900 MIy.
Had epaghukom macHumyObl ¢ nuHelHOU cemkol omobpaxaomcsi 3Ha4YeHusl U3MepeHUl 4Yembipex
BKITIOYEHHbIX Mapkepos8 8 3adaHHbIX eOUHUUax.

Mpumeyanune — [ns ObICTPOro nepexona u3 pexuma npocmotpa rpadmka Mag B MeH0 yCTaHOBKU na-
pameTpoB MapkepoB (PucyHok 9.8) HaxxmuTe 1 yaepxmeanTe okono AByx cekyHa kHomky (11) «MKR».

10.4.2. N3ameHeHne macwTtaba BepTUKanNbHOW ceTkM oTobparkaemoro rpaduka nponssogntcs AByMs
cnocobamu:
e Bougute B meHio Plots (PucyHok 9.6) n HaxkmuTe Ha none ¢ HasBaHuem rpadmka. Ha akpaHe
npmbopa nosBMTCA MeHI0 Bbibopa wWara BepTuKanbHON ceTkn B munnuBonbtax (mV), pucy-
Hok 10.5.
o [Ina nepexoda n3 pexuma npocMoTpa rpadvka Mag B MEHI0 M3MEHeHUs wara BepTuKanb-
How ceTkn (PucyHok 10.5) HaxxMnTe 1 yaepXXuBanTe OKOMNo 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 ceTku B mV

10.5. Npadmk marunTyabl (Moayns) koadduuneHTa oTpaxeHus B norapucdpmmyeckom maclitabe

10.5.1. Ha gaHHom rpacpmke otobpaxaeTcsa 3aBMCMMOCTb MarHuTyabl KO oT yacToThl B norapudpmm-
yeckoMm macLuTtabe, B b (PucyHok 10.6.). Ha akpaHe npubopa, rpadgmk otobpaxaetca kak LMag. Bknio-
YeHne UNu BbIKITIYEHNE 0TODPaXXeHNss 4aHHOro rpadouka Ha 3KpaHe K ero HacTponka, NPOM3BOAUTCA, Kak
ykasaHo B . 9.3.

F:755.00MHz F:984.00MHz F:1308.00MHz
nV Mg 3 )
-44.34mV Ph

Stopl400M

Plotio Col  Start7OOM
PucyHok 10.6 — Jlorapudpmuyeckun rpacdmk marHmtyabl KO

B nHawem npumepe Ha pucyHke 10.6 mecmupyemcs GSM aHmerHa ¢ pabodel yacmomoul 900 MIy.
Had epacpbukom maeHumyObi, pasmeweHHbIM Ha fio2apugpmuydeckol cemke, omobpaxaromcsi 3Ha4yeHUs!
U3MepeHUl YembIpex 8KITIOYEHHbLIX MapKepos 8 3a0aHHbIX eOUHUYaX.

MMpumeyaHne — [ina GbICTpOro nepexoga u3 pexuma npocmoTpa rpacvka LMag B MeHi0 yCcTaHOBKM
napameTpoB mapkepoB (PucyHok 9.8) Haxmute 1 ygepxusante okono AByx cekyHa kHonky (11) « MKR».

10.5.2. N3ameHeHne maclwiTaba BepTUKaNbHOW CETKU oToOpaaeMoro rpaduka NpovM3BOAMTCA OBYMS
cnocobamu:
e Bongute B meHio Plots (PucyHok 9.6) n HaxmuTe Ha none ¢ Ha3BaHueM rpadmka. Ha akpaHe
npubopa nosiBMTCA MeHi BblboOpa wara BepTuKanbHOM ceTkn B geumbenax (dB), pucy-
Hok 10.7.
e [Inga GbicTporo nepexodga u3 pexuma npocmoTpa rpacduka LMag B mMeHi0 M3meHeHus Lara
BepTukansHom cetkn (PucyHok 10.7) HaxXmuTe M yoepxuBanTe OKOMO ABYX CEKyHA KHOMKY
(14) «<PLOT».
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() Grid step

5dB

10 dB

20 dB

PucyHok 10.7 — Beibop wwara BepTukanbHom ceTku B dB

10.6. N'pachmk KCBH

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

:1308.00MHz

PucyHok 10.8 — N'pacouk KCBH

10.6.2. JononHuTtensHo B MeHio Plots moxeT ObiTh BknoveHO oTobpaxeHne noporosomn nuHum KCB
Mo HarnpsKEHWIO C YCTAHOBKOW YMCIOBOro 3HavyeHus (cMm. n. 9.8.). laHHas nuHus 6ygeT BbIBOOUTLCSA Ha
rpaduke KpacHbiM LBeToM. Ecnn anarpamma He BbixoauT 3a npegensl nuHum KCB, To KCB namepsiemon
Harpysku He NpeBbILWAaeT YCTAaHOBMEHHOE 3HaYeHMe.

B nawem npumepe Ha pucyHke 10.8 usmepsemcsi KCBH GSM aHmeHHbl ¢ paboueli 4acmomol
900 Ml'y. Ha duazpamme eKnoYeHbl Yembipe Mapkepa u omobpaxeHue ropoeosol nuHuu KCB co 3Ha-
yeHuem 2,5. Had epaghukom omobpaxkatomcs 3Haq4eHUs1 UsMepeHUll HembIpex 8KIOYEHHbIX MapKepos 8
3a0aHHbIX e0uHUUax.

[Mpumeyanune — [Onga GeicTporo nepexoga u3 pexumma npocMoTpa rpadmka SWR B MeH0 yCcTaHOBKM
napameTpoB mapkepoB (PucyHok 9.8) Haxmute 1 ygepxusante okono AByx cekyHa kHonky (11) « MKR».

10.7. U3mepeHne paccTossiHMA A0 NOBPEeXAeHUs

10.7.1. DTF — distance to fault — pacctoaHne go nospexgenus. JanHbin rpacdpumk (PucyHok 10.9)
no3BonseT U3MepsATb paccTosiHWE A0 MOBPEXAeHWS UM HEOAHOPOAHOCTU kabens B NMUHMAX CBA3W. Bbl-
yncnsieTcsa Kak obpaTtHoe npeobpasoBaHve Pypbe OT YAaCTOTHOIO MaccuBa KOIPULMEHTOB OTPaAKEHUS.
Ha akpaHe npmnbopa rpaduk otobpaxaetcs kak DTF.
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Mpumeyanue — [ina 6onee getanbHoro aHanmsa rpaduka, Haxxmute KHorky (9) « SPAN» 1 kHonkamm
nepemeLleHus (8) nameHnte macwtad otobpaxaemoro rpaduka. [Ins nepemeLleHus no rpaduky B npe-
Aenax BblOpaHHOro ananasoHa HaxmuTe kHomnky (10) « FREQ» u kHonkamu nepemellenunst (8) coBuHbTe
rpaduK B HYXXHYIO CTOPOHY.

m Dist

dB Amp

L Dis;ance: 2800 m ' .-‘bTF
PucyHok 10.9. — Npadmk nsamepeHnsi pacctostHus 4o nospexgeHns kabens

10.7.2. na nposBegeHus naMepeHun Heobxoaumo NPou3BeCcTUM HacTponku. Bxog B MeHIO HacTpoek
BO3MOXEH [IByMS cnocobamu:
e Bongute B meHio Plots (PucyHok 9.6) 1 Haxxmute Ha none ¢ Ha3BaHueM rpadmka. Ha akpaHe
npubopa byaeT BbiBeAEHO MeHI0 Kak Ha pucyHke 10.10.
e [Inga GeicTporo nepexoga m3 pexuma npocmotpa rpacdpuka DTF B MeHo HacTponku (PucyHok
10.10) HaXXMWTe N yOoepXMBanWTe OKOMO ABYX CeKyHA KHOMKy (14) «PLOT».
EaovHuupbl n3amepeHns yCcTaHaBNMBaeMbIX MapKepoB 3aBUCAT OT BbIOpPaHHOrO Tuna oTobpakeHust ro-
PU30HTarbHOW LUKanbl — BPEMEHU UMW PACCTOSHUS.

ol *
< Off
o Peak
v Point
l - Off

PucyHok 10.10 — MeHto Bbibopa LwKarnbl U3BMEPEHUI 1 YCTaHOBKN MapKepoB

10.7.3. Onsa oTobpaxeHuss MapKepoB Ha rpacmke M3MepeHusi, yCTaHOBUTE YUCIIOBLIE 3HAYEHUSI Bpe-
MEHW WIM PacCTOSHWS, Ha KOTOPbIX ByayT ycTaHoBMNeHbl Mapkepbl. MOMUMO YMCIOBLIX 3HAYEHUN, yCTa-
HaBnMBaeTCs TMN Mapkepa:

Point — mapkep pacnonaraetcsi Ha PUKCUPOBAHHOM 3HAYEHUN BPEMEHU UIKN PACCTOSHUS.

Peak — mapkep ocyLLecTBRAIOLWNIA MOUCK MaKCMMarnbHOMro MMKOBOrO 3Ha4YeHUs Ha rpaduke.

Off — mapkep BbIKIMIOYEH U HE OTODOpaXkaeTcs Ha rpaduke.

10.7.4. YTO6bLI NPOM3BECTU HACTPONMKY NapaMeTpPoB M3MepPeHUs Haxxmute Ha none Scale, n npnbop
NepekmnioyYnTCsa B MEHIO HacTpourku napameTpoB Bpemenu (PucyHok 10.11.1) wnm pacctosaHusa (Pucy-
Hok 10.11.2).
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Mpumeyanune — lNepeknoyeHne Mexay Tunamm oTobpakaemowm ropu3oHTanbHoNn wWwkansl Scale rpa-
duka ocylecTBNaeTCs HaxxaTuem Ha obnacte Time nnu Distance B COOTBETCTBYIOLLEM MEHIO.

()
Center Span ?
19.31 ns 3186/ ns
Start Stop
0.00 ns S5 6 s

i
e

10.11.1 — MeHIo HacTpOKKK LWKanbl BpeMeHU

10.7.5. TlpousBeguTte HacTponky oTobOpaxaemoro rpadwmka € napameTpamu BpemeHu (Pucy-
Hok 10.11.1):

VF (Velocity factor nnu caktop ckopocTn) — OTHOLLUEHNE CKOPOCTWU pacnpoCTpaHeHus anekTpomar-
HUTHOW BOSHbI B Kabene K CKOPOCTWU pacnpoCTPaHEHNS] ANeKTPOMarHMTHOM BOMHbI B Bakyyme. [uanas3oH
3Ha4eHuIn pacnonoxeH B obnactn ot 0,1 go 1.

Time (Bpems) — TMN ropm3oHTanbHON Wkanel Scale oTobpaxaemol Ha rpaduke.

Start — HauyanbHOe Bpems Ha oToGpaxaemom rpaduke (Hc.)

Stop — KoHeuYHoe BpeMsi Ha oTobpaxxaemoM rpadhmke (He).

Span — gMana3oH oTobpaxxaemMoro BpemMmeHun Ha rpaduke (Hc).

Center — cepeavHa gnanasoHa otobpaxaemoro Ha rpaduke BpeMeHU (Hc).

OzpaHu4yeHus npubopa 8 omobpakeHuu epeMeHuU

MakcumarnbHoe 3Ha4eHue 8peMeHU T ., (HC) onpedensiemcs no ¢hopmyre:
Tmax = (N —1)/(2 X SPAN),

roe N — yucrio moyek ckaHuposaHusl.
SPAN — duana3oH yacmom ckaHuposaHus (I'y), ornpedensemcs Kak pasHOCMb KOHEYHOU U Ha4aslb-
Hbix Yacmom (Fsiop-Fstar). Tlou 3mom Tra HE MOXem npesbiwams sennuduHy 9999,99 He e cessu ¢
O2paHu4yeHueMm paspssOHocCmMu MeHr oucrnes
e PaspeweHue rno spemeHu cocmasnsem T .,/ 1024;
o  MuHumarnbHoe spemsi, omobpaxxaemoe Ha ducriniee, cocmaensaem T ../ 8;

BHumaHue! B clly4yae yCTaHOBKM 4aCTOTHOro 3agaHus, Nnpu KOTOpPOM MakKCcumanibHOe BpeMs

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

() |
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 HacTpPOMKK LKanbl pacCTOAHNA

VF (Velocity factor nnu caktop ckopocTn) — OTHOLLUEHNE CKOPOCTWU pacnpoCTpaHeHus anekTpomar-
HUTHOW BOMHbI B Kabene K CKOPOCTN pacnpOCTPaHEHUS 3NEKTPOMAarHUTHOM BOMHbI B Bakyyme. [nanasoH
3Ha4eHun pacnonoxeH B obnactu ot 0,1 go 1.

Distance (pacctosiHue) — Tun ropnsoHTanbHow Wkansl Scale otobpaxaemon Ha rpaduke.

Start — Hauyano otobpaxaemoro rpaduka (m)

Stop — KoHeL oTobpaxaeMoro rpadumka (m).

Span — anana3oH otobpaxxaeMoro Ha rpacmke paccTosiHuS (M).

Center — cepeguHa gnanasoHa otobpaxxaeMoro Ha rpadmke paccTosHUS (M).

OezpaHuyeHusi npubopa 8 omobparkKeHuU paccmosiHuUsI

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

e PaspeweHue rno paccmosiHuto - D,.,/1024;

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

[ns KOppeKTHOro usmepeHuss BpemeHu /| paccTosiHus, Heo6xoaumo BbIGpaTb YacToTHOe 3aja-
HUe Takum ob6pa3om, YTobbl MakcuManbHoe oToGpaxaeMble Bpems / ANUHaA NpeBbIlanyu npeano-
naraemylo AnuvHy kabensi. UHave, oueHka BpemeHu /| AnuHbI Kabens 6yaeT He KOPPEKTHOM U 3aBe-
AOMO MeHblUe YeM peanbHas.

10.7.7. BBegnte 3HavyeHue akTtopa CKOPOCTU, 3HA4YEHUE BPEMEHU UMK PacCTosHMA onpedenstollee
ONUHY ropnsoHTanbHOWM Lwkansl rpaduka (PucyHok 10.12.).

10.7.8. BeeanTe uncrnoBoe 3HavyeHve u HaxvuTe v unu Enter (BBoa AaHHbIX). [Ins yaaneHus owm-
DO4YHbIX UNN paHee BBEAEHHbIX 3Ha4YeHun, Haxkmute * unun Del (YaaneHue). YTo6bl oTkaszaTbCs OT BBOAA
3HauveHus, HaxmnTe < unu Cancel (OTka3s). B Hawem rnpumepe Ha pucyHke 10.12 egodumcs 3HadyeHue
OriuHbI 20pU30HMarbHOU WkKarbl epaghuxka 14 mempos.

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

paxaeTca MakCcunmaribHoe 3Ha4dyeHune, KOTopoe Helb3dA NnpeBblllaTh. MakcumanbHoe 3HaveHue orpaHuvye-
HO Bbl6paHHbIM YaCTOTHbIM 3a4aHNEM.
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Stop [m] 14.00 Max: 104.93m
14.00
< ) 8 9 Cancel
r 8 9
)( 4 5 6 Del
4 5 6
1 2 3 . 2 2
‘/ Enter
0 . 0 :

PucyHok 10.12 — BBoz paccTtosiHusa oTobpaxaemMoro Ha ropu3oHTanbHoOM LwKane
B npnbopax ARINST VR 1-6200 n ARINST VR 23-6200

B kayecTBe pe3ynbTaToB U3MepeHusi, Ha rpaduke oToGpaxkaeTcs 3aBUCUMOCTb YPOBHSI OTPaXXeHWid (B
kaberne oT HeOQHOPOAHOCTM) OT BPEMEHM UMM PacCTOSHUSA [0 HEOAHOPOAHOCTH.

Jamyxarue b kadese (1 (Gb) Bosbpamwe nomepy KL (G5
/a7 borma Heodkgpodqoome 6 kadene
Kaoern /
ampaxerHas om
HEOGHOPOGHOCTTIL BO/IHT

PucyHok — 10.13 — Cxema namepeHun

Mapatowasn BonHa (curHan ot pecpnekTomeTpa) Npy pacnpocTpaHeHun depes kabenb UcnbITbiBAET
3aTyxaHue. [1pn 3TOM C pOCTOM YacTOThbl CUrHana, pacTteT 1 3atyxaHue. CTONKHYBLUMCbL C HEOAHOPOAHO-
CTblo B Kaberne, YacTb NagaroLLen BONHbI OTpaxaeTcs U pacnpocTpaHsaeTcs obpaTHO B UCTOYHMK CUMrHana
(pednekTomMeTp), NPV 3TOM OHa TakK e 3aTyxaeT B kabene npu pacnpocTpaHeHuu.

YpoBeHb rapMoHukn (Agg) B Aeumbenax (4b) Ha rpaduke, COOTBETCTBYIOLLMIA HANUYUIO HEOOHOPOAHO-
CTW Ha anvHe L 6yget paseH:

Ay =2CL +RL
roe CL — 3amyxaHue 8 kabene ripu pacripocmpaHeHuu 0o mecma HeoOHopoOHocmu (0b)
RL — so38pamHbie nomepu om HeoOHopodHocmu (0b)
Ass — YpoBeHb 2apMOHUKU 8 criekmpe (0b)

Tak Kak 3aTyXaHune B kabene 3aBMCUT OT YacTOTbl CUrHana, a Npn BblYNCNEHUN OAaHHbIX NCNOJb3YyeTCA
CKaHMpoBaHMe B HEKOTOPOM Aunana3oHe 4acToT, TO B Ka4eCcTBe 3Ha4YeHusa CL 6epeTc;| ycpeaHeHHOoe 3Ha-
YeHune 3aTyxaHua B guana3oHe 4YacToT CKaHUpOoBaHUA.

ﬂ]‘lﬂ NoBbIlWWEeHNA TOYHOCTU onpeperieHna mMmecta HeoAHOPOAHOCTU HeO6XO,EI.I/IMO BbI6VIpaTb MaKCu-
ManbHoe paspelleHune (Rez). MNMpu aToM MakcumanbHoe paspeLleHne obpaTHO NPONOPLUOHANbBHO YOBO-

€HHOMY YaCTOTHOMY AnanasoHy
1

2(SPAN)
Takum o6pa30M, ana nony4vyeHusa BblCOKOro paspelweHna n MmakCnMmMmarlibHO BO3MOXHOMN AOanbHOCTU Angd

Tpebyemoro paspelleHnsi HeOOXOAMMO BbIOMpaTh Kak MOXHO Gorbluee YMCO TOYEK CKaHMPOBaHUSA ONst
AaHHoro npubopa — 1000 Touek.

Rez =
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[nga namepeHus onuHHbIX kabenen, Heob6xoaMMO BbIGMpaTb HavanbHYH YacTOTY CKaHMPOBAHUSA Fgay
KaKk MOXHO MeHblLUE, TaK Kak B 3TOM CIy4yae 3aTyxaHue curHana B kabene 6ygeT mMuHumanbHbiM. [lpu
3TOM, HavarnbHasi YacToTa CKaHMpoBaHUs Fg HE CkakeTcs Ha paspelweHun Rez n ganbHOCTK, Tak Kak
paspelleHne 3aBUCUT TONbKO OT AuanasoHa ckaHupoBaHus SPAN n He 3aBUCUMT OT HaydamnbHOW Fggq U
KOHEUHOW Fgp HacToT.

[na ©onee TOYHbLIX U3MEPEHU BENUYMHbI BO3BpaTHLIX notepb RL HeobxoauMmo 3HaTb nNoTepu Bbl-
3BaHHble 3aTyxaHnem B kabene. [Ing aToro, Npy 4acTOTHOM 3aZiaHuK, KOTopoe ByaeT NPUMeEHATLCA AN
peanbHbIX U3MepPEeHU, NOAKMUYUTE K U3MEPUTENBHOMY MOPTY pednekTomeTpa OTPE30K aHanorMyHoro
kabensa ¢ pa3pbiBOM Ha KoHUe. B aaHHOM cnyyae GyaeT M3MepeHo yaBOEHHOE 3Ha4YeHue yCpeaHEeHHOro
no 4YacToTHOMY 3afaHuto 3aTyxaHus CL, Tak kak Bo3BpaTHble notepu cooTtBeTcTBytoT O Ab. Mpu peank-
HbIX U3MEpPEHUsIX, YOBOEHHOE NpMBEAEHHOE 3Ha4YeHne 3aTyxaHus CL kK gnvHe [o noBpexaeHust Heobxo-
AMMO BbIlYECTb U3 YPOBHSA rapMOHUKM Ajg B CMIEKTPE, TEM CaMbIM MOSYYMB UMEHHO 3HaYeHNe BO3BPaTHbIX
notepb (RL).

RL = A5 — (2CL)

roe RL — eo3spamHbie nomepu om HeodHopodHocmu (06)

CL — 3amyxaHue 8 kabese rpu pacripocmpaHeHuu 0o mecma HeodHopoOHocmu (0b)
Ass — yPOBEHb 2apMOHUKU 8 criekmpe (0b)

10.8. N'paduk noTepb B kKabene

10.8.1. BHocuMble kabenem noTepu 3aBUCAT OT YacTOThbl cUrHana. Yem Bbile 4actoTa, Tem bonbLue
notepn. OBbIYHO, Npon3BOANTENM Kabernen yka3biBaloT NOTEPU CBOMX Kabenen Ha O4HOW MMM HECKOIb-
Knx yactotax. [ins onpegeneHuns notepb Ans onpeaeneHHoro gmanasoHa 4actoT Mnv npu Mcnosib3oBa-
HUK Kabens, NoTepu KOTOPOro HEU3BECTHbI, UCMONb3YeTCs rpadumk onpegeneHus notepb B kabene (Pu-
cyHok 10.14). Ha akpaHe npubopa, rpacgmk otobpaxaeTcs kak Loss.

F:1050.00MHz F:2000.00MHz

-5.55de

0.00
Startl000M Stop3000M
Pl/lcyHOK 10.14 — Npadurk n3amepeHuii NnoTepb B kKabene

10.8.2. [1na npoBefeHust n3MepeHuii HeobxoauMo NPOM3BECTM HACTpPoMkM. Bxog B MeHK HacTpoek
rpaduka ocyLLeCcTBSeTCs ABYMS cnocobamu:
e Bougute B meHio Plots (PucyHok 9.6) n HaxxmuTe Ha none ¢ Ha3BaHueMm rpacduka. Ha akpaHe
npubopa OyaeT BbIBEAEHO MEHIO Kak Ha pucyHKke 10.15.
e [Ins GbiCTpOro nepexoda us pexuma npocmotpa rpacvka Loss B MeHto Bbibopa eguHuL, ns-
MepeHusa (PucyHok 10.15) HaxmuTe W yOoepXuBamTe OKOMO [ABYX CeKyHA KHOnky (14)
«PLOT».
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PucyHok 10.15 — Beibop eanHuL, namepeHusi, B KOTOpbIX 0TOOpaxkatoTcs notepu B kaberne

10.8.3. BbibepuTe eauHuubl U3MepeHUsi, oToOpaxawlmne notepu B kabene, Hanpumep aeunbe-
nel (dB), pucyHok 10.15, ecnu grivHa kabensi He UMeEeT 3HadYeHus.

10.8.4. Ecnu gnvHa kabensa n3BecTtHa, Hanpumep, namepeHa npv nomowwm rpadwmka DTF (0. 10.7), To
ansa otobpaxeHus notepb B Aeumbenax Ha noroHHbin MeTp (dB/m) uameHuTe egmHuubl M3MepeHwus,
HaXkaB Ha HUX. Ha akpaHe nosBUTCS MEHIO kak Ha pucyHke 10.16.

PucyHok 10.16 — BeiGop eguHUL, uamepeHnst U ycTaHoBKa OJIMHbI kabens

[MpumeyaHune — onst KOPPEKTHOM paboTbl ¢ rpadhnkoM Mpu u3MepeHusix B kabene Heobxoanmo BbIGu-
paTb LWar CKaHMPOBaHUSI B HECKOIBbKO pa3 MeHbLUe, YeM nepuopn ocumnnsaumn dasbl. MNepuog ocumnns-
LU paBeH OTHOLLIEHNIO CKOPOCTW PacnpoCTPaHEHMWs K YABOEHHOMY 3Ha4YeHMIO ANUHBI Kaberns.

SPAN<C><VF
N—-1 2XL

raoe SPAN — duana3oH yacmom ckaHuposaHusi, 'y onpedenisiemcsi Kak pasHoCmb KOHEYHOU U
HaydarnbHbix Yacmom (Fstop-Fstan
N — yucrio moyek ckaHuposaHusi
C — ckopocmb ceema, M/c
VF — gpbakmop ckopocmu
L — dnuHa kabens, m

[Mpumeyanune — [Onga GbiCTporo nepexoga u3 pexvma npocMoTpa rpaduka LOsSs B MeHI0 yCTaHOBKM
napameTpoB MapkepoB (PucyHok 9.8) Haxmute 1 ygepxusante okono AByx cekyHa kHonky (11) « MKR».
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10.8.5. Beegute anuHy kabens, B KOTOPOM HEOOBXOAMMO M3MepPUTb NoTepu. [AnanasoH 3HaYeHUn ns-
mepsiemoro kabenst 1 — 1000 wm.

MprmeyaHve — Npu BbIBOAE AaHHbIX Ha rpaduk, MacliTab BbiGUpaeTcst Nprbopom aBTOMaTUYECKU.

41



BekTopHble aHanusaTopbl Lenert ARINST VR 1-6200 n ARINST VR 23-6200 22 okTa6psa 2019 .

11. yXoQ U OBCNYXUBAHUE
11.1. O6wmnM yxopn 3a npudéopom

11.1.1. MNpwn npoBeaeHnn paboT ¢ NPMOOPOM, UCMONb3YNTE NEPEXOAHMK, AN 3alMTbl BbICOKOYACTOT-
HOro pasbema npubopa oT U3NULLIHEro U3HOCA.

11.1.2. MNpwn npoBegeHnn paboT, He JonycKanTe nonagaHusa B Npnbop Braru v nbinu.

11.1.3. o okoH4YaHUM paboT ¢ NpMBOPOM, BbIKMOUNTE NPUOOP, OTCOEAMHUTE OT HEr0 BCE MOAKITHOYEH-
Hble kabenu n pasbeMsbl. [MpoTpute NpMbop YMCTOM BETOWbID. CUnbHbIE 3arpA3HEHUS yaanuTe BETOLbIO
CMOYEHHOWN B MbISIbHOM pactBope. [na ouncTtku npubopa pekoMeHOyeTCa MCMNOonb30BaTh BriaXHble can-
deTkM BbITOBOro HazHadyeHus. He ucnonb3ynte Ang OYUCTKM 3KpaHa u kopryca npubopa pactBopuTenu
Ha OCHOBe cnupTa Unn HedTenpoaykToB! DTN XKUOKOCTU MOTYT NOBPEAMUTb BHELLHEE NOKPbITUE 3KpaHa U
Koprnyca nsgenus.

11.1.4. 3apaguTe akkymynstop npubopa cornacHo n. 11.2.

11.2. 3apspgka akkymynsatopa

11.2.1. [na 3apagky akkymyrnstopa pPekoMeHAYeTCs MCMoNib30BaTb CTAabMIM3MPOBAHHbLIN UCTOYHMK
NUTaHUS C BbIXOAHLIM HanpsbkeHnem 5 B n Tokom He meHee 500 MA. [nsa 3apsagku akkymynartopa BO
Bpems paboTbl Npubopa pekoMeHOyeTCcs UCMofb3oBaTe CTabMNM3NPOBAHHBIA UCTOYHUK NMUTAHUSA C Bbl-
XO4HbIM HanpsikeHnem 5 B n Tokom He meHee 800 MA.

11.2.2. Mopkntounte ceteBon kabenb M3 kOMMNIeKTa noctaeku k pasbeMy USB type B (5) npubopa.

BTopow koHel kabens nogkniounte k USB paszbemy 6noka nutaHms unm USB pasbeMy komnbtoTepa (Ho-
yTOYyKa).

Mpumeyanune — BmecTo kabenst USB 2.0 type A — USB 2.0 type B ans 3apsgkm n paboTbl MOXHO MC-
nonb3osaTtb kabenb USB 2.0 type A — mini-USB.

OpHoBpeMeHHoe ucnonb3oBaHue asyx USB nopToB npubopa kaTeropuyecku sanpewaercs! He
coGnogeHune 3Toro Tpe6oBaHNs MOXeT NPUMBECTHU K Bbixody npubopa 13 cTpos.

11.2.3. Bkntovenne ceetogmnopHoro mHaukatopa (7) «CHARGE», nHdopmunpyeT o Havane npouecca
3apsaku akkymynsTopa. [Mpouecc 3apsiaky akkymynstopa 3aimMeT okono 6 4acos.

Mpumeyanue — [lonyckaeTca paboTa npubopa Bo BpeMs 3apsakvM akkyMyrnsitopa npuy yCroBun, Y4To UC-
TOYHUK NUTaHNS cnocobeH obecneunTb ToK 3apsaakn He meHee 800 MA.

11.2.4. Mo 3aBeplueHnto npolecca 3apsgky, ceetoamogHbein mHaukatop (7) « CHARGE» noracHer,
WHOPMMPYS O 3aBEPLLEHUMN NPOLIECCa 3apPAAKM.

11.3. 3ameHa akkymynsiTopa

11.3.1. Mo ncTtedeHun onpegeneHHoro nepvoga, eMkocTb Li-lon akkymynsatopa cHuxaeTcd, U Anu-
TernbHOe NCcnonb3oBaHue npubopa 6e3 Nnoasapsiaku CTaHOBUTCA 3aTPYAHUTENbHBIM.
11.3.2. 3ameHa akkymynsaTopa Heo6xoAMMa Npy HanNnUYUKU cneayoLmMx NPOsSBIEHNN HENCNPABHOCTY:
e AKKYMYNATOp O4YeHb BbICTPO 3apsKaeTcs U 0YeHb BbICTPO paspsxaeTcs;
o AKKyMynsiTOp OYeHb Jonro 3apsikaeTtcs (bonee 8 yacos);
o AKKYMYNATOp He NpuHMMaeT 3apsaj;
e [lpubop He BKMOYaeTCA B aBTOHOMHOM pEXMME (C OTKMIOYEHHbIM LUHYPOM OT 3apsifHOro
YyCTpOWCTBA).
11.3.3. [lna 3ameHbl, HeobxoaMMo NpuobpecTn HoBLIN Li-lon akkymynatop ¢ pabo4vMm HanpsikeHu-
em 3,7 B, émkocTbto He meHee 2000 MA n rabapuTtHbiMu pasMepamu He Gornee: BbicOoTa 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 NpUHATb BO BHMMaHue TOT (baKT, 4YTO BpemMA 3apAagku
aAKKyMYynAaTopa, ToOXe N3SMEHUTCA B 6OJ'IbLLIyl0 NI MEeHbLLYK0 CTOPOHY.
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BHumaHue! MNpu ncnonb3oBaHUK akKymynaTopa Apyroi éMKoCcTU, COOTBETCTBME OTOGpaXaemo-
ro ypoBHS 3apsiia aKKyMynsiTopa Ha 3KpaHe npubopa peanbHOMYy 3Ha4€HUIO He rapaHTUpyeTcH.

PucyHok 11.1 — HoBbiln akkymynaTop anst npubopa

BHumaHue! Ins 3ameHbl akkymynsaTopa, noTpebyetcs pa3bopka npubopa. Yoeautecb B Hanum-
YMU UHCTPYMEHTA, 3HaHUM M KBanudmrkauum, 4OCTAaTOUYHbIX ANs NPOBEAEeHUA CaMOCTOATENbLHOro
pemoHTa npubopa. MNpu HepocTaTKe onbiTa U KBanudukauum, obpaTutTecb K cneunanucrtam ¢ co-
oTBeTCTBYHLEN KBanudukaumen.

11.3.4. BoiBuHTMTE 4 BUHTa (15) nepegHewn kpbiwkn (16) npubopa. 3ateM BbIBUHTUTE 2 BEPXHUX BUH-
Ta (15) 3agHew kpbiwku (17) npubopa. (PucyHok 11.2).

2
"'**”;F -—;TV PORT — 1 5
a@w
16 1 17

PucyHok 11.2 — Paszbopka kopnyca npnbopa

11.3.5. OCTOPOXHO CHUMUTE BEPXHIOW YacTb kopnyca (2) npubopa. BbiagBMHBTE NO HaMpaBnsOWMM
nasam M3 HWKHEW 4acTu kopryca (2), B CTOPOHY BbICOKOYACTOTHOro pasbema (1) waccu npmubopa B cbo-
pe c nevyaTHOM NNaTom u MoaynsMu (dKkpaHa 1 KHOMOK ynpaBneHus).

11.3.6. AkkymynaTtop (18) HaxoguTCcsa Ha waccu nog MOAYNeM 3KpaHa W 3akpensieH ABYXCTOPOHHUM
ckot4yeM. OCTOpPOXHO oTcoeauHuTe pasbeM (19) akkyMynaTopa OT pa3bema, KOTOPbIA PacrnosioXeH Ha
neyaTtHom nnaTte, nog mogynem KHOMok ynpasnenus (PucyHok 11.3). V3BnekuTe cTapbil akkymyns-
Top (18) n yganute ctapbii 4BYXCTOPOHHUIA CKOTY, KOTOPbIM OH BOblT MPUKPENIIEH K LLIACCH.
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PucyHok 11.3 — 3ameHa akkymynsatopa

11.3.7. HaHecuTe HOBbIA OBYCTOPOHHWUA CKOTY U HAOEXHO MNPUKNENTe K HEeMY HOBbIA aKKymyrns-
Top (18). NMoacoeanHuTe pasbem (19) akkymynaTopa K pasbemMy Ha nnate. [pom3seguTe cObopky npmnbo-
pa B obpaTHoW nocnegoBaTeNbHOCTY.

11.3.8. lMocne cbopkm npubopa, npousBeauTe 3apsaKy akkymynsatropa B COOTBeTCTBMM € n. 11.2.
HacTosero «PykoBoacTeay.

11.4. XpaHeHne ¥ TpaHCNOPTUPOBKA

11.4.1. XpaHuTe npmubop B CYXOM MOMELLEHNN MPU NOJIOXKUTENBHOW TEMMNepaType U OTHOCUTENbHOM
BMaXXHOCTW BO3AyXa He npesbiwatowen 75%.

11.4.2. Nepen caayent npubopa Ha xpaHeHne, 3apaanTe akkyMynsTop.

11.4.3. Npu gnuTensHOM XpaHeHun, pas B 3 Mecsaua Npon3BoanTe noasapsaky akkymynsatopa npubo-
pa. Temnepatypa OKpyXaloLlero Bo3gyxa, Npu KOTOPOW XpaHUTCA Npubop, MOXET OKa3biBaTb Cylle-
CTBEHHOE BIMSIHWE Ha CKOPOCTb caMopaspsia akkymynaTopa.

11.4.4. XpaHuTte npmbop v NPUHAANEXHOCTU K HEMY, B HEAOCTYNHOM Anst AeTen MecTe.

11.4.5. Mpun TpaHcnopTUpoBke Npubop JomkeH ObITb HAAEXHO 3akpenrieH. Tpsacka, yaapbl U NageHus
MOTYT MPUBECTU K BbIxoAy Npubopa us cTpos.

11.5. Kputepuit npegenbHOro COCTOsIHUA

11.5.1. Kputepuem npegensHoro coctosHusl npubopa ABnseTca Npu3Hak, UM COBOKYMHOCTb NPU3Ha-
KOB, NPV OOCTUXKEHUN KOTOPbIX:

- AanbHelwasn akcnnyartaums npubopa HegonycTMma;

- BOCCTaHOBIIEHNE A0 PaboTOCNOCOBGHOIO0 COCTOAHMS HEBO3MOXHO WUIIN 3KOHOMWUYECKM HeLenecoob-
pasHo.

11.5.2. Mo pocTmxeHnn npenenbHOro COCTOAHUSA, NPUBOP JOMKEH BbITb CHAT C 3KCNnyaTauun n yTu-
NN3NPOBaH.

11.6. YTunusauumna

11.6.1. Mpnbop, akkymynaTop, LWHypbl U Kabenu, Bbilealne U3 CTPOSA, LOMKHbI ObITb NepedaHbl B
crneunanbHble NPUEMHbIE MYHKTbl MO YTUNIN3aUUKN SMEKTPOHHBIX YCTPOMCTB. He BbibpackiBanTe Bbiwen-
Lwme n3 cTpos npubopsl, akkymynaTopsl, kabenu B 6biToBble 0TXOAb!!
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12. BOBMOXHbIE HEUCNPABHOCTU U METObl UX YCTPAHEHUA
MNpu BO3HNKHOBEHMKN HencnpasHocTen B paboTe npubopa, NpoBepbTe BO3MOXHbIE NMPUYKHbI HENC-

npaeBHOCTK B Tabnuue 5.
Tabnuua 5

I'Ipon BJliIeHne HencnpaBHOCTHU

Bo3moxHas npuynHa

Cnoco6 ycTpaHeHus

1. Mpnbop He BkNo4aeTcs.

PaspsixeH akkyMmynsartop.

3apsagvTe akkymynaTop.

HewncnpasHa TakToBas KHoOrMka
MENU.

Ob6paTtuTtecb B CEPBUCHbIN LEHTP
0N PEMOHTA.

2. Mpnbop He BknoyaeTcs B aB-
TOHOMHOM pPEXMME.

HeuncnpaseH akkymynsatop.

3ameHnTe akkyMynsTop.

3. Bpems aBTOHOMHOU paboTbl
npubopa meHee 1 yaca.

Mpnbop akcnnyaTupyetcsa npu
4Ype3MepHO HM3KMX TeMnepaTy-
pax OKpyatoLLlero Bo3ayxa.

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

Pa3psikeH akkyMynsiTop.

3apsiaMTe akkyMynsTop.

HewvcnpaBeH akkymynsitop.

3amMeHWTe akKyMynsiTop.

4. OkpaH npubopa He pearmpyet
Ha NPUKOCHOBEHUSI UK pearnpy-
€T C 3a4EepPXXKOMN.

MpuGop akcnnyaTupyeTcs npu
YypesMepHO HU3KUX TeMMNepary-
pax OKpyKaloLLEero Bo3ayxa.

SkcnnyaTupynTe npudop npu
TeMnepaType OKpy>KatoLLero
Bo3ayxa o1 0 go nntoc 40 °C.

HewuncnpaBeH aKkpaHHbI MOgYIb
npunbopa.

O6paTtuTechb B CEPBUCHbIN LEHTP
Ans pemMoHTa.

5. K nopty TEST PORT npubopa
NoAKmnto4YeHo TecTupyemoe 060-
pyooBaHue/yCcTponCcTBO, a Ha
rpadukax npnbopa HeT oTobpa-
XXeHud curHana.

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

YcTaHoBUTE NpaBuUSibHbIN PEXNUM
n3MepeHun nnu 3aganTte npa-
BUMbHbIV AMana3oH 4acToT.

HeT koHTakTa mexay kabenem
obopynoBaHus u noptom TEST
PORT npubopa.

Ob6ecneybTe HAOEXHbIV KOHTAKT
kabenewn nccnegyemoro obopy-
J0BaHus ¢ pasbemamu npmubopa.

HewncnpaBHa BxogHas Lenb npu-
bopa.

O6paTnTechb B CEPBUCHbIN LEHTP
ANA peMoHTa.

6. H13kas nnm NnonHoOCTbIO OT-
CyTCTBYIOLLIAS YYBCTBUTENBHOCTb
npubopa.

HewncnpaeHa BxogHas Lenb npu-
Bopa BcreacTeme NpeBbIEHNS
MakcMMarbHOro HanpspkKeHUs Ha
nopte TEST PORT.

O6paTnTechb B CEPBUCHbIN LEHTP
ANs peMOHTA.

13. BO3BPAT NPUBOPA K 3ABOOCKMM YCTAHOBKAM
AnnapartHblil cGpoc HacTpoek NpeacTasnsieT coboi nepesarpy3ky npuéopa, Npy KOTOpoi BoccTa-

HaBIMBAOTCA 3aBOACKME NMapameTpbl CUCTEMbI. AnnapaTtHbii COPOC UCMOMb3yeTCs NPY HEBO3MOXHOCTHU
BKITHOYMTb YCTPONCTBO UMK 3alTW B FMaBHOE MEHIO AN UBMEHEHUSA HacTpoek. [pu aTom ygansatoTces na-
pameTpbl OCHOBHOMO MPUIIOXKEHUS.

C6poc Kk 3aBOACKMM HACTpOKMKaM MCnonb3yeTcs Nonb3oBaTeniemM B Criydyae NporpaMMHbIX HeMonagok
Ansi BOCCTAaHOBIEHUS! CTaH4AapTHOWM kKoHMrypauum npubopa.

C6poc npnbopa Kk 3aBOACKMM HacTporikaM AOCTUraeTCst O4HOBPEMEHHBIM HaXXaTuem KHomnok (11)
«MKR» 1 (12) <kMENU» onntenbHOCTbIO OKOMO 2 CEKYH[, Ha BbIKIMOYEHHOM npubope. YaepxumBas Haxa-
Tow kHomky (11) «MKR» HaxmuTe 1 yaepxusanTte okono 2 cekyHa KHomky (12) « MENU».

Mocne 3arpy3ku npnbopa, Bce Nonb3oBaTeNbCKUE YCTAHOBKU, HACTPOWKU 1 kannbpoBku OyayT yoa-
neHbl. MNonb3oBaTenbCkne HAaCTPOMKN YaCTOTHbBIX 3afaHN CKAHUPOBAHUS, COXPaHeHHbIe B MeHto Pre-
sets, OyayT coxpaHeHbl.
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14. TAPAHTUUHBIE OBA3ATENIbCTBA

Komnanus OO0 «Kpokc lNnc» rapaHTypyeT COOTBETCTBME OAHHOIO M3OEeNust TEXHUYECKUM Xapak-
TepucTMKaMm, yKkasaHHbIM B HACTOSILLEM OOKYMEHTE.

[apaHTMMHBIN CPOK 3KCMyaTauumn coctaBnseT 12 mecsaueB Co OHSA NpruobpeTeHns n3genusi mokyna-
Tenem. B TeyeHme aToro cpoka narotoeuTens obecneynsaeT becnnaTHoe rapaHTUHoe obcnyxnsaHue.

apaHTUNHbIE 06a3aTeNbCTBA HE PACNPOCTPAHAIOTCA Ha crieayloLLme cnyvau:

— rapaHTWUVHbIV CPOK M3OENUsA CO AHSA Mpogaxn UCTEK;

— npouwno 6onee 12 mecsaueB OT AaTbl NPon3BoACTBa U3genus (TONMbKO B cnyvae, ecnu usgenve
He MMeeT OOKYMEHTOB, MOATBEMKAAIOWMX AaTy Mpodaxu, Takmx Kak KacCoBbI Yek nubo npasBunbHO
3anofIHEHHbIN rapaHTUIAHbIN TanoH, coaepXallmim nHgopmauuo o6 nsgenun n npogasue);

— usgenvie, npegHasHayeHHoe [Ans MWMYHBIX  HYXXO, WCMNOMb30Banocb Ans  OCYLUEeCTBIEeHus
KOMMepYecKon AeaTeNbHOCTH, a Takke B UHbIX LIensX, He COOTBETCTBYIOLWLMX ero NPSAMOMY Ha3Ha4YeHuIo;

— HapyleHus npaBuil M YCIOBWI 3KCMryaTauun, U3MOXeHHbIX B PykoBOACTBEe Monb3oBaTtens u
APYron JoKymMeHTauuu, nepegasaemMon NMokynaTtento B KOMMIEKTE C U3OENNeEM;

— npv Hanu4um B ToBape cnegoB HekBanMMUUMPOBAHHOIO PEMOHTA UMW MOMbITOK BCKPbITUS BHE
aBTOPU30BAHHOIO CEPBUCHOrO LieHTPa, a Takke no NpUYnHe HecaHKLUMOHMPOBAHHOINO BMeLLaTenbCcTBa B
nporpamMmmHoe obecneyeHue;

— nospexaeHus (HegoctaTkM) ToBapa Bbi3BaHbl BO3OEWCTBUEM  BUPYCHbIX  MPOrpamm,
BMeLLATENbCTBOM B MporpammHoe obecnedeHne, UM UCMNOoNb30BaHWEM MPOrpaMMHOro obecneveHus
TpeTbux nNuu, (HEOPUrMHaNbLHOro);

— [edeKkT Bbl3BaH OENCTBMEM HENPEOOONMUMbIX CWUM (Hanpumep, 3emneTpsiceHve, noxap, yaap
MOSHWUW, HECTabUNbHOCTb B 3MEKTPUYECKOW CEeTW), HEeCYaCTHbIMW Chy4asMu, YMbILUNEHHbIMW, WIKn
HEOCTOPOXHbLIMU AEVCTBUAMU NOTPEOUTENST UNKN TPETBUX NNL;

— MeXaHuW4yeckne MOBPEeXAeHUs (TPELLMHbl, CKOMbl, OTBEPCTWUs), BO3HUKWMWE Mocne nepegayu
nsgenus lNokynaTento;

— noBpexdeHus, Bbl3BaHHbIE BO3OENCTBUEM Briaru, BbICOKUX UMM HU3KMX TemnepaTyp, KOppo3newn,
OKVCrneHneM, nonagaHmem BHYTPb U3OeNus NOCTOPOHHUX NPeaMeTOB, BELLECTB, XUAKOCTEN, HACEKOMbIX;

— [edeKkT BO3HUK U3-3a MoJayvM Ha BXOOHbIE pa3beMbl, KNEeMMbI, KOPMyC CUrHarna, NpeBbiatoLero
JonycTumble ANst JaHHOro ToBapa 3Ha4YeHUs;

— [pedekT Bbi3BaH €CTECTBEHHbIM W3HOCOM ToBapa (Hampumep, HO, He OrpaHU4MBasiCb:
€CTECTBEHHbIN N3HOC Pa3beMOB U3-3a YACTOro NOAKMHYEHUSA/OTKIIOYEHWS MEPEXOHNKOB).

MapaHTunHble obsi3aTenbCTBa PacnpOCTPaHATCHA TONbKO Ha AedeKTbl, BO3HUKLIME NO BMHE npea-
NpUATUA-U3roTOBUTENS. MapaHTUHOE 0OCy)XMBaHME BbINONHAETCA NPeanpUsTUEM-U3rOTOBUTENEM.

C I'apaHTVII?]HbIMVI o6s13aTeNbCTBAMM O3HAKOMITEH

(noanuchk MokynaTens)

[ata npogaxu: Mpopasey
(4ucno, mecsu, roa) (HaMmeHoBaHWe mMarasvHa unu wTamn)
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NPUNOXEHUE A
(cnpaBoyHoe)

O6HoBNeHne nporpaMMHOro o6ecneyeHUsi BEKTOPHOro aHanusarTopa uenen
ARINST VR 1-6200 n ARINST VR 23-6200

MukponporpaMmmHoe obecnedeHre BEKTOPHOro aHanmsartopa Lenemn nocTosHHO COBEPLUEHCTBYETCH U
onTumuaupyetcs. MicnpaensaiTca owmnbKkn, BHOCATCA OOMNOMNHEHUs ONTUMM3upyoLmne paboty npubopa m
NONOXUTENBHO BNUSAIOLME HA TOYHOCTb M3MepeHui. NMomumo ucnpaeneHust owmbok n crtabunusauymm
paboTbl, 4OOaBNSETCA HOBbIN (PYHKLMOHAT, pacLuMpsoWwmnin cdepbl MCNofb3oBaHMs npubopa.

PekomeHayeTcs perynspHo npou3BoAuTb OOHOBIEHME MUKpOMporpammMHoro obecneveHusi npubopa
(MMO).

1. YcTaHOBKa 3arpy3ymka n gpanBepa BupTyanbHoro nopta Ha K

1.1. 3angute Ha oduumanbHein cant ARINST, BBeast B agpecHol CTpoke Ballero 6paysepa agpec
www.arinst.ru. lNMepengnte B pasgen CKAYATb v knukHuTe no dawviny Arinst Firmware Updater ona o6-
HoBreHus npowwneku BektopHoro pednektomeTpa Arinst VR 23-6200 (PucyHok A1.1).

® He sawmweHo | arinst.ru/download-apk.php bxg

ARINST [JIABHAA OUNEPHI CKAYATb GO TO ENGLISH SITE

AHAJIM3ATOPbBI CMEKTPA JONOJTHUTEJIbHOE O5OPY[NOBAHUE U3MEPUTEJIbHbIE AHTEHHbI

MO ana obHoBneHUA npoLlnBkKM BekTopHoro pednekrometpa Arinst VR 23-6200

. Arinst Firmware Updater

PucyHok A1.1 — 3arpyska MO ans npoBeaeHns obHoBNeHus npnbopa

1.2. YkaxuTte nyTb, Ky4a AOIMKEH ObiTb 3arpy>KeH cxaTbil (apXuBHbI) chain YCTaHOBLUMKA U HAXXMUTE
kHonky CoxpaHutb (PucyHok A1.2).

B Hawewm npumepe Ha pucyHke A1.3 coxpaHaemcs apxusHbili ¢palin ArinstFirmwareUpdater e nanky
3aepysku.
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cyHok A1.2 — CoxpaHeHune 3arpyxaemoro canna

1.3. Bongute B OMPEKTOPUIO, B KOTOPYIO ObIN 3arpy>XeH cxaTtbll (apXMBHbIN) doain n pasapxuBmpynTe
€ro npu nomMoLuy nporpamm-apxmeatopoB (PucyHok A1.3).
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Wmsa [arta uzmeHenna Tun

58 AFU-setup64.exe 28.03.2019 15:50 Np
151 AFU-setup86.exe

<

Pazmep

PucyHok A1.3 — PaszapxnBupoBaHHbIi 3arpyXeHHbIn ain

B pazapxunBupoBaHHOM dhaline HaxoasTcst 2 obbekTa:

HbIx cuctem Windows.

Hbix cuctem Windows.

YcTaHOBOYHbIN (havin 3arpy3vmka obHoBneHun AFU-setup64.exe onsi 64-pa3psaHbix onepaumnoH-

YcTaHOBOYHbIN (havin 3arpy3vmka obHoBneHun AFU-setup86.exe onst 32-pa3psaHbiX onepaumnoH-

1.4. NpousBeanTe yCTaHOBKY 3arpy3dnka obHoBneHun Ha Baw [NK. [ns aToro gsaxapl KNUKHUTE MO
YCTaHOBOYHOMY (barny NpUNOXeHWsi, B 3aBUCUMOCTU OT paspsagHOCTU Ballen onepaunMoHHOW CUCTEMBbI

Windows.

Mpumeyanune — Ytobbl onpepenntb, kakasa onepaumnoHHas cuctema Windows (32-paspsgHasa wunm 64-
paspsigHas) ycraHoBneHa Ha Bawem [1K, BbinonHuTe:

Ona Windows 7:

CBoucTtBa.
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e B pasgene Cuctema NnocMoTpUTE, KAKoW TWUM CUCTEMbI YKa3aH.

Ona Windows 8.1 n Windows 10:

e HaxmuTte kHonky Myck u BeiGepuTe: MapameTpbl — Cuctema — O cucteme.

e B pasgene XapaKTepuUCTUKM YCTPOWUCTBA NOCMOTPUTE, Kakoi ykasaH Tun cucTeMbl.

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 A1.4 — Bbibop s13blka, KOTOpbIN 6yAeT Mcnonb3oBaH B MPOLECcCe YCTAaHOBKU 3arpy3ymka

M3 Bbinagatowero cnucka BblbepuTe A3bIK (PYCCKUA MW aHIIIMNCKWIA), Ha KOTOPOM ByayT BbIBOOUTLCSA
coo06LLEeHNS B NpoLecce YCTaHOBKM NPUNoXeHust n Haxmute kHonky OK (PucyHok A1.4).

1.5. BHMMaTeneHO 03HAKOMbTECH C YCMOBUAMU NULIEH3MOHHOIO cornalieHus. [ns gansHenwen ycra-

HOBKW MPUIOXEHWS, NPUMWUTE YCMOBUS NINLEH3UOHHOTO COrMalleHust n Haxmute kHorky Oanee> (Pucy-
Hok A1.5).

®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 —

NPOAOIKUTD. (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 npynMaIO YCNOBIA COrnaLeHHs

>
O £ HE NPUHMMAIO YCNOBUA COMNALEHNA

o

PucyHok A1.5 — JlnueH3noHHoe cornatleHme
Ecnu Bbl xoTUTE, 4TOGLI ApMbIK 3arpy3ynka Obin pasmerleH Ha paboyem ctone Bawero K, yctaHoBU-

Te «ranoyky» Bo3ne AaHHOMW Onuun 1 Haxxmute kHonky fanee>.
MpoBepbTe ONUUKN YCTAHOBKM NPUMOXEHNS U HaXMUTE KHOMKY YeTaHoBUTbL (PrcyHok A1.6).
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v Cpeactea paboTsl C NPUAOKEHUAMMN .
m FnasHas Noaennteca Bua Ynpasnenue o
]g Ycranoeka — Arinst Firmware Updater (64-bit), eepcus 1.6.1.0 - X
BCE roToBo K ycTraHoBke ~
MporpamMMa yCTaHOBKM roToBa Ha4aTb YCTaHosKy Arinst Firmware Updater C
(64-bit) Ha Baw KoMnbrOTED.

HaxmuTe «YCTaHOBUTL», 4T0BbI NPOAOIKMTS, MM «Hasan», ecam Bbl XoTHTe

NPOCMOTPETH UM USMEHUTD ONLYMN YCTAHOBKM.

Hus Tun

Manka B MeHo lyak»:
Arinst Firmware Updater 50 Mpunoxexne

AononHuTensHole 3aaa4u: 50 Ipunoxerne

[AononHuTensHble 3HaYKK:
Co3aaTb 3Ha40K Ha Pabouen cTone

<Hasan Omera =

PucyHok A1.6 — Onumm ycTaHOBKM 3arpy3ymnka

1.6. HayHeTCA npouecc ycTaHOBKM BUPTYanbHOro nopTa, KOTOPbIN MOXET 3aHATb HekoTopoe BpeMs. B
nosiBYBLLEMCS OKHe MacTepa ycTaHoBku (PucyHok A1.7) ykaxuTe, 4Tobbl Bbl XOTENW caenaTb:
e  MopgudwmumposaTb (Modify) — no6aBMTE HOBbIE NNW yAANUTb YXKe YCTAHOBIIEHHbIE KOMMOHEH-
Tbl NPOrpamMMbl
e BoccraHoButb (Repair) — nepeycraHOBUTbL BCE KOMMOHEHTbI MPOrpamMmbl, YCTAHOBIEHHbIE
paHee
e YpanuTb (Remove) — yganeHue Bcex yCTaHOBMEHHbIX KOMMNOHEHTOB MPOrpammbl.
N HaxxmuTte kHomky Nexts.

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 MPUNOXEHUS
1.7. 3aBepLlumB ycTaHOBKY BUpTyanbHoro nopta STMicroelectronics (usbser) Ports macTep yCTaHOBKU

Coo6WMT nomnb3oBaTtento, YTo BupTyanbHbii COM nopT ycTaHOBMEH M FOTOB K 3KchnyaTaumn. Haxmute
KHOMKY MoTOBO AN BbIXO4a M3 MacTepa YCTaHOBKU ApanBepoB ycTponcTs (PucyHok A1.8).
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Macrep ycranoeku Apaiieepoe yCTponcTs

3aBeplueHne MacTepa yCTaHOBKH
ApaiBepoB YCTPOHCTB

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

KoMnsioTepy. Ecim K yCTPOACTBY NPUnaraeTc AOKYMEHTaLMS,
NPeasapuTensHO 03HKOMBTECH C Hel

Wms ppaneepa CocrosHue

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

loToB0 Omvena

PucyHok A1.8 — CoobLieHne mactepa yCTaHOBKM ApaliBEPOB

1.8. 3aBepwuB yctaHoBKy 3arpy3umnka (npunoxexus Arinst Firmware Updater) macTtep yctaHOBKM
NPUMNOXEHNA COOBLLMT MOMb30BaTENto, YTO MpUNoXeHne ycTaHoBneHo. [nd Toro, 4Tobbl NpunoxeHue
ObINO 3anyLeHo cpasy nocrne BbIXOAA M3 MacTepa YCTaHOBKW, YCTAHOBWTE «raroyky» HampoTMB COOT-
BeTCTBYOLEeNn onuun. Haxxmute kHonky 3aBepLunTb AN BbIxoga U3 mactepa yctaHoBkn (PucyHok A1.9).

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

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

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

HaxmuTe «3asepwnTb», 4Tobbl BLIATH 13 NPOrpaMMb!
YCTaHOBKM.

3anycTuTe Arinst Firmware Updater

PucyHok A1.9 — CoobLueHne macTtepa yCTaHOBKU NPUMOXKEHNN.

2. O6HoBneHne MIMO npubopa

BHumaHue! Mepen npoBegeHMeM OOHOBMEHUS MUKPOMPOrpamMmMHOro obecnevyeHus npubopa,
yb6eauTtecb, uyto Baw MK nmeet goctyn k cetn UHTEpHeT.

2.1. Mopkntounte BeKTOpHLIN pednektomeTp k USB nopty Bawero MK, ncnonesysa kabens USB 2.0 —
mini-USB nnn USB 2.0 — USB 2.0 type B. Bknounte npmbop, Haxas kHonkKy (12) «MENU».

BHumaHue! OpgHoBpemMeHHoe ucnonb3oBaHue aByx USB noptoB npubopa kateropuM4vecku 3a-
npewaetca! He cobniogeHne 3Toro Tpe6oBaHNA MOXeT NPUBECTU K BbiIxoay nNpubopa n3 cTpos.

2.2. 3anyctute npunoxeHne Arinst Firmware Updater, asaxabl KrMKHYB Mo APMbIKY pacnosioxeH-
HOMY Ha pabo4yem cTone Bawero K.
2.3. HaxmuTe Ha KHOI'IKy8 nogknioveHnsi npudopa k Bawemy MK (PucyHok A2.1).

8 o
KHONKKM KoMaHA, nHTepdeica 3arpysymKka B 4aHHOM MPUIOXKEHUN BblAeeHbl KPAaCHbIM LLBETOM UCKNHOUYUTENbHO
AN yao6CcTBa BOCNPUATUA NPU YTEHUW.
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(8] Arinst Firmware Updater ver. 1.6.1 - X

Arinst Firmware Updater !gl
1D: N/A
e N/A
‘f?frtt:lv?llare: N/A

Check for updates

Upgrade firmware

PucyHok A2.1 — Mogkniouenne npunbopa k MK

2.4. B oTKpbIBLUEMCS OKHe, M3 BbiMagatowero cnucka Bblibepute BupTyanbHeii COM nopt ansa noa-
KrnoyeHus yctponctea (PucyHok A2.2).

]

- Arinst Firmware Updater &
[ select serial port.. X
| COM9 v
Location: \\.\COM9

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

< Refresh @ Apply

PucyHok A2.2 — Beibop BupTyansHoro COM nopTa gns nogknioveHns npudopa
B Hawem npumepe Ha pucyHke A2.2 ebibpaH eupmyasibHbil nopm COM9.

2.5. Ecnu B cnucke BUpTYarbHbIX NOPTOB HET HYXXHOro nopta, Haxmute kHonky Refresh (O6HOBUTL),
Kak Ha pucyHke A2.3.
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(]

- Arinst Firmware Updater &
(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 nogknoyeHue, Haxas kHonky Apply (MogkntounTtbes) (Pucy-
Hok A2.4).

Arinst Firmware Updater o
[ Select serial port.. X
Ccomo -
Location: \\.\COom9

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

= Refresh ’ © Apply}

PucyHok A2.4 — lNopkrtodeHne NpunoxXeHus-3arpysdmka k npnuoopy
2.7. Mocne nopkntoyeHus k npubopy, 6yaet onpenenex ero ID 1 Bepcust MukponporpamMmmHoro obec-

neyeHus (npowwmsku). NomMmmo 3TOro cTaHeT akTMBHa KHoMka nposepku obHosneHn Check for updates
(PucyHok A2.5).
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B Arinst Firmware Updater ver. 1.6.1 - X

Arinst Firmware Updater I

ID: 3735582-875972375-859321907

Current

firmware: 0.0

Actual

firmware: N/A

Check for updates

Upgrade firmware

PucyHok A2.5 — 3arpy3unk nogknto4eH kK npubopy

Haxmute kHonky Check for updates (MpoBepuTb 0GHOBNEHNS) U ecnu TekyLlas BEPCUsi MUKPOMNpPO-
rpammHoro obecrneyeHns (MPOLUMBKM) OKaXKETCA HWKE aKTyanbHOW, 3arpy3vnk NpeanoXxut obHOBUTb
npowmBky npubopa (PucyHok A2.6).

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

Actual 1.1.0
firmware:

Check for updates

Upgrade firmware

B | New firmware version is available X

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

Yes No

PucyHok A2.6 — CoobLeHmne o cyLecTBOBaHMM Gonee No3aHen BEPCUMU MPOLLMBKU

2.8. Ecnu BbI xenaete 06HOBUTbL MUKPOMNPOrpaMMHoOe obecrnedeHne (MpoLmBky) npubopa B aBToMma-
Tuyeckom pexume, Haxvute Yes (Ja). Ecnu nnaHvnpyeTcs npousBecT OOHOBIEHWE MPOLUMBKM MO3XKeE,
HaxmuTe No (Her).

[nsa npoBegeHnss 0OOHOBMEHUA MUKPOMNPOrpamMmmHoOro obecneyeHus (MPOLIMBKM) NpMBopa BpPY4HYIO,
HaxkmuTe kHonky Upgrade firmware (O6HoBWTBL npowmeky), (PucyHok A2.7).
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Arinst Firmware Updater o3
1D: 3735582-875972375-859321907
Current 1.0.0
firmware:

Actual 110
firmware:

Check for updates

} Upgrade firmware |

J

PucyHok A2.7 — OBGHOBMEHMS NPOLLMBKMA BPYYHYHO

[MpumeyaHwne — Ecnv npu NoakntioYeHnm, Nnpubop Haxoauncs B pexvMMe NpunoxeHus, To OH aBToMa-
Tndeckn ByaeTt nepesarpyxeH B pexum obHosneHnus MIMO. Ha akpaHe K 6ygeTt BbiBeaeHo cooTBeT-
cTBytoLLee coobleHre 3arpysyrka (PucyHok A2.8).

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

Actual
firmware: N/A

Check for updates

Upgrade firmware

8 | 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 — CoobLeHmne 3arpy3ymka o nepexoge npubopa B pexvm 06HOBIEHNS

2.9. Bo BpeMsi 0OHOBMEHUS MUKpPOMNpPOrpamMmmHoro obecneyeHns (NpoLLUMBKK) Npubopa NosiBUTCS OKHO
C nporpeccom 3arpysku (PucyHok A2.9).

55



BekTopHble aHanusaTopbl Lenert ARINST VR 1-6200 n ARINST VR 23-6200 22 okTa6psa 2019 .

Arinst Firmware Updater o
1D: 3735582-875972375-859321907
Current 1.1.0
firmware:

Actual
firmw. N/A

8| Arinst FW Updater

Upgrading firmware. Please, watt..

PucyHok A2.9 — MgeT npouecc 3arpy3ku 06HOBIEHUN

MNpumeyaHve — 3aBepLumB 3arpy3ky obHoBneHun MO, npubop GyaeT aBToOMaTUYECKN NepesarpyxeH
W nepenget B pexum npunoxexus. Ha akpaHe MK 6yaeT BbiBegeHO 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 — CoobLueHune 3arpy3ynka o nepexoge npubopa B pexunm npunoxeHus

2.10. MNocne 3arpy3kn 1 yCTaHOBKM HOBOW MPOLUUBKK, B NPUMOXEHWW 3arpy3ymnka 6yget otobpaxatb-
Csl NocneaHsas ycTaHoBMNeHHas Bepcus nporpaMmmHoro obecneveHus npubopa (PucyHok A2.11)
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& Arinst Firmware Updater ver. 1.6.1 = X

Arinst Firmware Updater o

1D: 3735582-875972375-859321907

Current

firmware: LY

Actual

firmware: N/A

Check for updates

Upgrade firmware

PucyHok A2.11 — OtobpaxeHune Bepcun MO npnbopa

MNpumeyaHne — YTobbl y6eamTbes, YTO YCTaHOBMEHa NOoCcneaHAas BepCusi MUKpPONporpaMMHoro obec-
neyeHns (npowmBkun) npubopa, HaxmuTe Ha kHonky Check for updates (MpoBepuTtb 06HOBREHNMSs). Ha
3KpaHe OyaeT BbiBedeHO coobuieHne o6 yctaHoBneHHon 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 npmMbopa n coobLieHns, BbIBOAUMbIE Ha 3KpaH Npy NnpoBeaeHUM 06HOBIEHUS.

3.1. CtangapTtHas 3arpy3ka MMKpPOMNporpaMMHoOro obecneyenuns (npowwmekn), 6e3 owmbok. Ha skpaHe
npubopa oTobpaxkaeTcs ero HoOMep U pesynbTaT NPOBEPKM 3arpy>KeHHOro obHoBreHus (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 3arpyxeHHoro obHosnexHms MMO

3.2. B cnyyae HeygayHoM 3arpy3ku 0BHOBNEHUS Ha akpaHe npubopa ByaeT BbiBeAEHO CoobLieHue,

Kak Ha pucyHke A3.2. MNogkntounte npubop k Bawemy MK n nposeante obHoBneHne MIMO (npolumsku)
npubopa 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 npubopa npu HeyaadHou 3arpyske MINO (npowmeke)

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

[ns BbIxo4a M3 JAHHOrO pexuMa HeobxoarMO NPOM3BECTM NPOLLECC OBHOBIEHNS MUKPONPOrpamMmm-
Horo obecneyveHus (NPOLUNBKM) NprBopa NOBTOPHO.

Arinst Bootdater ver. 1.2
Update mode

Device number:
3473435 - BB2752137 - B25702704

PucyHok A3.3 — Mpunbop HaxoauTcsa B pexrMme 0OHOBIEHUSA
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3.4. MNocne 3aBepLueHus npoLecca 06HOBMNEHMS, MPMBOPOM NPOM3BOAUTCS NPOBEPKA YCTAHOBMEHHO-
ro MIMO. B cny4ae ecnu KOHTPOMbHbIE CYMMbI HE CXOOSATCS, Ha 3kpaHe npubopa nosiBnsieTca coobLieHne
Kak Ha pucyHke A3.4. lNMocne nepesarpy3ku, Npubop 6ygeT HaxoouTbCSA B peXUME OLLUMOKM 3arpy3kn, Kak
B nN. 3.2 paHHoro [MpunoxeHus. Mogkniounte npubop k Bawemy MK n npoeegute obHoBneHne MITO
(npowmBkKn) npubopa NOBTOPHO.

CRC Mismatch
Please, try again.

PucyHok A3.4 — HeygauHo yctaHoBreHHoe MIMO (npolumBka)
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