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1 BBEOAEHME

HacTosillee pykoBOoACTBO MO 3Kcnnyatauum (P3) npepHasHauyeHo Aans nuud, pabotarowmx c
npubopoM, a Takxe Ansa o6CcnyXuMBarwLero U peMoHTHOro nepcoHana.

P23 BknouyaeT B cebsa Bce AaHHbie 0 npubope, ykasaHua no pabote.

PS> copmepxut cBeaeHus ob ocuunnorpacdax tvna AKUM-4115/1A, AKUN-4115/2A, AKUN-
4115/3A, AKMN-4115/4A, AKMN-4115/5A, AKWUN-4115/6A, AKUMN-4115/7A.

JaHHble cepumn ocuunnorpadoB oTANYATCA NOMOCOW nponyckaHua (25 MIu, 40 My, 70 Mlu, 100
MIy, 150MIy v 200Mry) v 4acToTOW AUCKpeTu3auuu, HO nopsaok paboTel OAHOTMNEH ANS BCeX TUMOB
ocuunnorpadgos. Bce npubopbl cepun AKWM-4115A wmmMmeloT 3kpaH ¢ guaroHanbo 17,8 cM (8x18 pen).
Mopens AKUM-4115/7A nMeeT BM3yanbHble OT/IMYUA OT OCTaNbHbIX MOAENel, onucaHue nepeaHein naHenu
NpUBOAUTCA B NMyHKTe 6.1.

B cBfA3M ¢ nocTtosiHHOW paboToit MO COBEpPLUEHCTBOBAHWUIO W3AENUS WM ero mnporpaMMHoro
obecneueHns, MOBbLILALLIEIA €ro HaAeXHOCTb W YNydllalllein YCNoBUSA 3KCMyaTauuu, B KOHCTPYKLMIO
MOryT ObITb BHECEHbI HE3HaUYUTENIbHbIE U3MEHEHUS, He OTPaXEHHble B HAcTOALEM U3AaHUU.

CoaepxaHue aaHHoro PykoBoacTBa No aKcrnJlyaTauuMm He MOXeT ObiTb BOCMpPOU3BEAEHO B KaKoi-
nubo dopme (kKonupoBaHUe, BocnpousBeaeHue u ap.) B nobom cnyyae 6e3 npealwlecTBYOLEro paspelleHus
KOMMNaHUU U3roToBUTENA UM odULManbLHOro gunepa.

BHMMaHue: _
1. Bce wu3genua 3anaTeHTOBaHbl, WX TOProBble MapKWM W 3HaKM 3aperucTpupoBaHbl.
N3rotoBuTens octaensfeT 3a coboit mpaBo 6e3 AONOMHUTENILHOIO YBEAOMJIEHWUS WM3MEHWUTb
cneunduKaumMn M3Oenusa U KOHCTPYKUMK (BHECTWM HenpuHUWNUanbHble W3MEHEHUsA, He
A BAIMAKOWMWE Ha ero TeXHUYecKue XxapakTepuctuku). lNpu HebonblIOM KOMMYECTBE TaKMX
M3MEeHEeHWN, KoppeKUua aKCnyaTauMOHHbIX, AOKYMEHTOB He NpoBoAMTCS.
2. B cootBerctBuM ¢ TK P® (4.IV , cratea 1227, n. 2): «lMepexopn npasa
coBCTBEHHOCTM Ha Bellb He Bre4YeT Nepexod WIM nNpepocTaBlieHUe
WHTeNJIeKTya/lbHbIX NpaB Ha pe3y/ibTaT MHTEN/NIEKTya/IbHOW AEATEeNIbHOCTU>.

A NsrotoButenb ocrtaBnsieT 3a coboii NpaBo BHOCUTE B CXEMY M KOHCTPYKLUIO

npubopa HenpuHUMNUWanbHble U3MEHEHWUS, He BJ/IMAIOLME Ha ero TeXHu4eckue

AaHHble. TMpu HebonblWwOM KONM4YecTBE TaKMX W3MEeHEeHWH, KoppeKuus
3KCn/lyaTalMOHHbIX, AOKYMEHTOB He NpOBOAUTCS.

Huadopmanus o ceprapuxanan

Ocumnnorpadsl uudpossle 3anoMmuHarouwme AKWUM-4115/1A, AKMN-4115/2A, AKMUN-
4115/3A, AKMN-4115/4A, AKWN-4115/5A, AKMMN-4115/6A, AKWMN-4115/7A MpoLu
WCMbITAaHUA LN LUefeld YTBEpPXAeHWA TuMa W BKAKYeHbl B [OCydapCTBeHHbI peecTp CpeacTs
nsmepeHuin PO 3a N2 N2 51561-12.



2 HA3HAYEHME

Ocuunnorpadsl 3anoMuHawlme ungpoesie AKUMN-4115/1A, AKUNM-4115/2A, AKUN-4115/3A,
AKWN-4115/4A, AKWUN-4115/5A, AKNUN-4115/6A, AKNUN-4115/7A (panee LI30) npeaHa3HaueHbl
ANs UCCNeAoBaHUMA W MU3MepeHWA napaMeTpoB OAHOKPATHLIX CUFHaNOB M MNepuoauyYecKux CUrHanoe B
nonoce vactotr 0..200 MIu (B 3aeBucumocTu oT Tuna). Ocuwmnnorpadbl Bcex cepuin obecneuymparoT
uudpoBoe 3anoMmMHaHne, UMppoBoe U3MepeHue B AnanasoHe aMnautya ot 2 MB go 600 B (c genutenem) 1
BPeMeHHbIX MWHTepBanoB oT 2,5 Hc go 50 ¢, aBTOMaTU4ecKykw YCTaHOBKY pa3MepoB W3o0paxeHwus,
aBTOMaTM4ecKoe W3MepeHue aMnauTygHO-BpeMeHHLIX MapaMeTpoB BXOAHOrO CUrHajsa C BbiBOAOM
pe3ynbTaTta U3MepeHUsa Ha 3kpaH L30.

Ocuunnorpadel obecneunmBaroT BO3MOXHOCTb MNOAK/IOYEHUA K BHELWHEMY MepcoHalbHOMY
KoMnboTepy 4vepes cTbik USB nnn RS-232.

Paznnumnsa B BO3MOXHOCTAX ocuunnorpadoe npuBeaeHsl B Tabnuue HUxe:

Tun npubopa Monoca YacToTa 06beM NaMATH Ha
NponycKkaHMA | AUCKPeTU3aLUMuM Ha KaHan/obbeanHe 3kpaH
Kaxxablii KaHan/B Hue
peXxume
ob6beanHeHus
AKUM-4115/1A 25 MI'y 250 MI'y, / 500 MI'y, 16 kb / 32 kb
AKMUMN-4115/2A 40 MI'y,
AKUM-4115/3A 70 Ml'y
AKVM-4115/4A 100 Mru 500 MIru/1rru 1MB/ 2 Mb 17,8 cm, 8x18 nen
AKUM-4115/5A 150 MI'y,
AKUM-4115/6A 200 Ml'y, 5 kb
AKMUMN-4115/7A 200 Ml'y, 1My /20y 12 kb / 24 kb

HacToslllee KpaTkoe pyKOBOACTBO BK/KOYAET HeobxoanMble cBeAeHUS MO TeXHUKe 6e30nacHOCTU U
ycTtaHoBKe ocuunnorpados cepmn AKUM-4115A , a Takxe OCHOBbI 3KCMJlyaTaluuuy, YTo No3BONAEeT
NonbL30BaTEN NPUCTYNUTL K paboTe ¢ npubopowm.



3 TEXHWYECKME OAHHBbIE

3.1 TpakT BepTUKaNbHOIo OTK/IOHEeHUA

3.1.1 Yucno KaHanoe BepTUKANbHOrO OTKJ/IOHEHUA — 2;

3.1.2 KoachdHLUMeHTbl OTK/IOHEHUS KaXA0ro U3 KaHa/ioB BEPTUKAa/IbHOrO OTK/IOHEHMA UMelT rpybyto
YyCTaHOBKY 3HaueHuin: ot 2 MB/aen ao 10 B/nen (ana moaeneit AKUM-4115/6A n AKUM-4115/7A ot 2
MB/nen no 5 B/pnen) B nocnepoBaTtensHoctn 1; 2; 5;

3.1.3 KoadpHLMeHTbl OTK/IOHEHUSA KaXA0ro U3 KaHa/ioB BEPTUKa/IbHOrO0 OTK/IOHEHUS UMeT
NMaBHYK YCTaHOBKY 3HAYeHWN

3.1.4 MNpepensl gonyckaeMoi abconoTHOM NOrpelHoCcT U3MepeHUs NOCTOAHHOIO HanpsXXeHns
(U), npu dpMKcUpoBaHHbIX Ko dULMEHTaxX OTK/IOHEHUSA, He MPeBbILLAIoT:

+ (3,0 x10-2 xU+ 0,1pen x Ko + 1MB) pans 3HaveHuid Ko> 5 mB/aen

rae Ko — ycTaHoBNeHHbI Ko3hdULUNEHT OTK/IOHEHNS,

3.1.5 Monoca nponyckaHus ocuuniorpada npyu HenocpeacTBEHHOM BXOAe, BPeMsA HapacTaHus U
KONMYECTBO KaHas/ioB COOTBETCTBYET AaHHbIM Tabn. 3.1

Tabnuua 3.1
Tun npubopa Mosoca nponyckaHus Bpems HapacTtaHusa
AKWNM-4115/1A 25 My, 14 HC
AKWNM-4115/2A 40 My, 8,8 HC
AKWM-4115/3A 70 My, 5,8 HC
AKWNM-4115/4A 100 MI'y, 3,5 HC
AKWNM-4115/5A 150 MIy, 2,3 HC
AKWNM-4115/6A 200 MI'y 1,8 HC
AKWNM-4115/7A 200 My 1,8 HC
. Mpu noaknoyeHnn genutensa 1:10 (13 koMnnekTa ocuunnorpada) nonoca nponyckaHus
ocuunnorpada cooTBeTCTBYET AaHHbIM Tabn. 3.1
. B ocuunnorpade npeaycMoTpeHo orpaHuyeHue nosockl NponycKkaHusa BXoAHOro cMrHana B

cooTBeTCcTBMMU Ao 20 MI'y,

3.1.6 BpeMs HapacTaHuA nepexoaHoi xapaktepuctuky (IMX) Kaxaoro U3 KaHanoB BepTUKaNbHOMo
OTKJIOHEHUSA NMPU HEeMOCPeACTBEHHOM BX0Ze, BO BCEX MOJIOXEHUAX KO3 PULUEHTA OTK/IOHEHUA U
Nnepuogu4YecKoM CUrHane COOTBETCTBYET AaHHbIM Tabn. 3.1

3.1.7 MNapaMeTpbl BXOA0B KaXXA0ro U3 KaHaloB yCUNUTENS npuBeaeHsl B Tabn. 3.2 u tabn. 3.3:

Tabnuua 3.2
Npu HenocpeacreeHHoM Bxoae 1Mom
AKTUBHoOe
Tun npubopa BxogHas eMKoCTb, He 6Gonee
COMpPOTHUB/IEHUE

AKWUM-4115/1A
AKWM-4115/2A
AKWUM-4115/3A
AKWUM-4115/4A 1 MOM + 2% 13 n®
AKWUM-4115/5A
AKWUM-4115/6A
AKWUM-4115/7A

Tabnuua 3.3
Mpu HenocpeacTtBeHHoOM Bxoage 50 Om

Tun npubopa AKTMBHOE CONpOTHUBJ/IEHNe
AKNM-4115/1A
AKNM-4115/2A
AKUM-4115/3A He uMeeT Bo3MoxHocTu 50 OM BXoaa
AKUM-4115/4A
AKWM-4115/5A
AKUM-4115/6A
AKUM-4115/7A

50 OM + 2%




3.1.8 Ocuunnorpad obecrneunBaeT creaylollne peXnMbl CBA3U BXOAHOIMO YCUNUTENA:

npu BXoagHOM conpotusneHnn 1MOm m 50 Om:

. 3akpbiThlil Bxog (AC) — obecneurBaeT NpoxXoXAeHWe CUrHaNO0B Ha BXO4 YCUNUTeNs
BepPTUKaNbHOrO OTK/IOHEHUSA ¢ YactoToi 6onee 10 Iy,

. OTkpbIThINt BXxog (DC) obecneunBaeT NpoXoXAeHWEe CATHANOB Ha BXO4 YCUTUTENS
BEpPTUKaNbHOrO OTK/IOHEHUS BO BCeW MOJIoCe YacToT, BK/IOYAA NOCTOSHHYIO COCTaBAIOLLYIO.

. Bxoa ycunutensa 3akopoueH Ha kopnyc (GND/3emns), BXOAHOW CUIHan He NocTynaeT Ha
BXOZ YCUNUTENS U DU3MYECKM OTK/IOUEH OT BXOL4a YCUIUTENSA.

3.1.9 Ocuunnorpadg obecrneurBaeT CrefyrLMe PEXUMbl KaHa/loB BEPTUKa/IbHOrO OTKNOHEHUSA:
. HabnwaeHne cMrHanos no KaHanam
. MaTeMaTu4yecKkne AeiCTBUA C CUrHanamMm BCcex BXOAHbIX KaHanoB:
CraHgapTHble MaTeMaTU4YecKmMe QYHKLUMU:
CyMMUpOBaHWe KaHasoB;
Pa3sHoOCTb KaHanos;
YMHOXEeHWe KaHasloB;
[eneHue KaHanos;
NHBepTUpoBaHWe curHana;
BMN® (c npuMeHeHWeM NpPAMOYroNIbHOrO OKHa, OKHa bnakMeHa, XaHHMHra u XaMMUHra)
. ABTOMaTMYeCKYH YCTaHOBKY pasMepoB M306paXkeHus U aBTOMaTUYECKY CUHXPOHU3aLNK
nccnegyemMoro CUrHana.
3.1.10 JonyckaeMoe CyMMapHOe 3Ha4eHne NocTOSAHHOIO U MNepeMeHHOro HanpsXXeHus Ha Bxoge
Kaaoro U3 KaHasloB YCUNUTeNA Mpu BXOAHOM conpoTusneHnn 1 MOm:

OV 00 D

Ha BXOJe KaX[oro U3 KaHanoeB ycunutens He 6onee 600 B
C penutenem 1:10
MpW 3TOM YacToTa NMepeMeHHOro HanpsiXXeHWsA He AO0JIXHa NpeBbllaTb 3HaveHMa 1 ku.

3.1.11 lNpenen nepeMeLlleHUa nyya No BepTUKain B KaX4oM U3 KaHaloB BepTUKalbHOro
OTKJIOHEHUSA, B 3aBUCMMOCTM OT BXOAHOIO COMPOTUBIIEHUA M MOJIOXEHUA Nepek/ovatena B/gen npuBeaeHsi
B Tabn. 3.4:

Tabnuua 3.4
1 MOmM
Mpepensl 3HaueHnn Ko3dd. T OVNCKpPeTHOCTb YCTAHOBKM
OTK/IOHEHU M - CMelleHus
2 MB/pen... 200 MB/aen +1,6B
500 MB/aen... 10 B/aen £ 40,00 B i

1 MOm 1 50 Om (AKMUMN-4115/6A, AKMIN-4115/7A)

Mpepensl 3HaueHun ko3 d. Hiinssariin EHEIH ONCKPEeTHOCTb YCTAaHOBKM

OTKJTOHEHUI CMeLlleHUnA
2 MB/pgen... 100 mB/aen + 800 MB
200 MB/aen.. 5 B/aen + 40,00 B £¥u/25B

3.2 TpaKT ropusoOHTaNIbHOIro OTK/IOHEHUA

3.10.8 KoachpuumeHT passepTku ocuunnorpada mumMmeer 3HaUYeHUA:

. oT 25 Hc/pgen po 50 c/pen ans ocunnnorpados AKUM-4115/1A;

. ot 10 Hc/pen po 50 c/paen ans ocunnnorpados AKUM-4115/2A;

. oT 5 Hc/aen po 50 c¢/aen ansa ocuunnorpadoe AKUM-4115/3A;

. oT 2,5 Hc/aen go 50 c/men ansa ocuunnorpacdoe AKWUM-4115/4A, AKWUM-4115/5A, AKWUM-

4115/6A, AKMMN-4115/7A.

3.2.2 MNpepensbl gonycKaeMoi 0THOCUTENbHOWM NMorpewHocTy KoadduumeHTa passeptku (Kp)
cocTaBnaT He 6onee = 0,01%.

3.2.3 [inana3oH U3MepeHUs BpEMEHHbIX MHTepBanoB coctaBnseT oT 50 c ao 10*1H,

rae tH — BpeMs HapaCTaHWUsA NepexoAHOol XapaKTepuCTUKK, cornacHo Tabnuubl 3.1.

3.2.6 Ocumnnorpad obecrneuurBaeT cregyrolme pexuMbl paboTel TpakTaTa rOPM30HTANBHOMO
OTKJ/IOHEHMUA:

. PaboTa Ha OCHOBHOWM pa3BepTKe;

. BO3MOXHOCTb PacTAXKW U YBEeNUYeHWe BblAeNeHHoro.



" Lincdposoii camonucel, npu paseepTtke 100 Mc u 6bonee.
. PaboTa Ha 3KBMBaNeHTHOW pa3BepTKe, NpY pasBepTKe MeHee 1 MKC.

3.3 CuHXpOHM3aLUuUA
3.10.8 Ocumunnorpad obecrneunBaeT ceayollue peXxuMbl 3anycka pa3BepTKu:

. ABTOMaTUYECKWIA, C PYYHOW WM aBTOMaTUYECKOW YCTaHOBKOW YPOBHA CUMHXPOHM3auUWW, ONA
CUrHaJsoB C 4acToTon He MeHee 40 l'u;

- Kaywmi;

= OAHOKpaTHbIiA

BHMUMAHME! [pu oaHOKpaTHOM 3anycke WMeeTcs nporpaMMHoO-annapaTHoe orpaHuyeHue (He
OOCTyMHa BHYTPEeHHAA A/MHHaA namMAte 1 Mb/kaH). B gaHHOM B peXuMe MakKCuManbHas AJIMHHA
namaTty 20 kb/kaH (40 k6 npu 06bLeAUHEHUN KaHaNnoB).

3.3.2 Ocumnnorpad obecneunBaeT cneayrome peXxmMbl CUHXPOHU3ALMUN:

. Mo monoXutenbHOMYy GPOHTY, MO OTPUUATENBHOMY (PPOHTY, MAW MO MOMOXUTENBLHOMY WU
oTpuLaTe/ibHOMY (PPOHTY;

. Mo ycnoBWAM ANWUTENBHOCTM MMNynbca (bonblue, MeHblle, paBHO, B Mpegenax WM BHe
npenenoB), yCNoBUS ANSA ONIMTENILHOCTM MMMYfbCa yCTaHaBAMBaKTCA B npegenax ot 20 Hc go 10 c.

. Mo ckopoCTu M3MeHeHUsA curHana (HapactaHue/cnag): 6onblie, MeHblUe, paBHO, B Npeaenax
WNn BHe Npeaenos, YCI0BUA ANA KPYTU3HLI YCTaHaenmBalTca B npegenax ot 20 Hc go 10 c.

" TB cuHxpoHusauua (PAL/SECAM, NTSC; Bbibop NONspHOCTU CUHXPOHU3aLWKU, HOMepa CTPOKU
n nons.

. lMonepeMeHHbIM 3anycK Mexay nAByMA BbibpaHHbIMM  KaHanamu (OTAeNbHBIM TN

CUHXPOHU3AaLMK ANA KaXJ0ro KaHana).

3.3.3 Ocuunnorpadg obecneumBaeT cneayrolme UCTOUYHUKU CUHXPOHU3ALIUK:

. CUHXPOHU3aLUI0 CUIrHaNnoM B KaHane (rmo nrob6oMy KaHany)

MpuMmeuaHne: anA Bbibopa WMCTOYHMKA CUHXPOHM3AUMM He 00s3aTenbHO MNPUCYTCTBUE JUHUM
pa3BepTKM 3TOr0 KaHasa Ha 3KpaHe.

o CUMHXPOHU3ALMUIO OT BHELUHEro MCTOUYHMKA B MOJIOXKEHUAX BHYTpeHHero aenutens EXT\10 u
EXT\1.

3.3.3 BHYTpeHHA CMHXpOHU3auusa obecneuynBaeTcs Npyu ypoBHE BXOAHOIMO CUrHana He MeHee 6
OEeNeHUiA LWKanbl 3KpaHa.

3.3.4 BHellHAA CMHXpOHM3aUMAa obecneunBaeTcs NMpu YpoBHE BXOAHOMO CUrHana He MeHee + 1,2 B
AN1A BHeLUHero BxoA B nonoxeHuu EXT U He MmeHee + 6 B ans BHellHero BxoA B nonoxeHun EXT\5 ans
ocuunnorpados.

3.3.5 lNapameTpbl BX0oAa BHELWHel CUHXPOHU3aLUN:

Onsa AKUMN-4115/6A v AKUM-4115/7A
AkTUBHOe conpotuBneHune: 1 MOM + 2%; AKkTUBHOe conpoTtuBneHue: 1 MOM + 2%;
BxogHaa eMKocTb, He Gonee: 16 N® BxogHasa eMKocCTb, He 6onee: 13 n®

3.3.6 [onyckaeMoe CyMMapHoe 3Ha4deHWe MOCTOAHHOroO W MepeMeHHOro Hanps)XeHWs Ha BXoae
BHELWIHel CUHXpoHM3auun He 6Gonee 400 B, nMpu 3TOM YyacToTa NEepeMeHHOro Hamnps)XeHWe He JOMKHa
nMpeBbllWaTb 3HaveHus 1 klu.

3.3.7 CuHxpoHu3auusa B pexuMme TB obecneumBaeTca npu ypoBHE BXOAHOIO CMrHana He meHee 0,5
AeneHus.

3.3.9 Ocuunnorpad¢g obecrneurBaeT NpUMMeHEHNE B TPaKTe CUHXPOHU3aLWKM cneaylne BUabl CBA3U:

. ®unbTp NepeMeHHOK cocTaBnAwLWen — obecneunBaeT NPOXOXAeHWE B TPAKT CUHXPOHM3aLUK
yacToT cBbiwe 50 Mu.

. ®unbTp NOCTOAHHOW cocTaBnAwwWein — obecneunBaeT NPOXOXAEHUE B TPAKT CUHXPOHU3aLNUK
BCex yacToT 6e3 AoNONHUTeNbHOW dUnsTpauuu.

" ®dunbTp BY - obecneunBaeT NpoxoxaeHUe B TPAKT CUMHXPOHM3aLMK YacToT Bbiwe 10 klu.

" ®dunbTp HY — obecneunBaeT NpoOXoXAeHWUe B TPAKT CUHXPOHU3ALMK YacToT HMXe 10 kIu.

3.3.10 Ocuunnorpad obecneumBaeT GNOKMPOBKY 3amnycka pa3BepTKWU, NMPW HACTYTMJ/IEHUU YC/IOBUM
CUHXpPOHMU3aLKUK, Ha BpeMA B npegenax ot 100 Hc oo 1,5 ¢c.

3.4 X-Y -Bxop
3.10.8 Ocuunnorpac obecneunsaet pexum paboTsl X-Y BXoaa.
®daszoBbIiA caBUr - +3° Ha Yactote 100 klu.



3.5 AHanoroso-uudposoe npeobpaszosaHue c6op nHdopMmauumn

3.10.8 Ocumnnorpacd obecneuymMBaeT 4acToTy AUCKPETU3aLMM OAHOKPATHOrO CUrHasa COrMacHo AaHHbIX,
npuBeAeHHbIX B Tabnuue 3.5. O6beanHeHMe KaHanoB OCYLLEeCTBAAETCA aBTOMaTUYECKH.

Tabnuua 3.5
Tun npnbopa Uucno ucnonbsyeMmsbix YacTtoTa AMCKpeTU3auumm
KaHanos

1 500 My
AKUM-4115/1A = 550 Mra
AKUM-4115/2A
AKUM-4115/3A 1 11Ty
AKUM-4115/4A
AKUM-4115/5A > 500 My
AKUM-4115/6A

i 2Ty
AKUM-4115/7A

2 1Ty

3.5.2 MNpepensl gonyckaemoii abconoTHOM NOrpewHoCTH YacToThl AuckpeTusauun (F) coctaBnawoT
He Gonee £(1*107**F).

3.5.3 Ocuunnorpad obecneymMBaeT 3KBUMBAJIEHTHYH 4acTOTy AWCKPeTU3aLMWU ANS NMepuoanyecKkoro
BXOJIHOIO CUTHasa Mo KaxaoMy KaHany:

s 10 M'ewib/c ansa ocumnnorpadoB AKUM-4115/1A;
. 25 'eBbi6/c ans ocumnnorpados AKNM-4115/2A;
. 50 ewib/c ana ocumnnorpacdoe AKWM-4115/3A, AKWM-4115/4A, AKWM-4115/5A, AKWUN-

4115/6A, AKWUIM-4115/7A.
3.5.4 Yucno paspsagos AUIM ocuunnorpada cocrtaBnsiet 8.

3.5.5 MakcuManbHblii 06beM nNamaTy ANs Kaxaoro Tuna ocuunnorpada, npueeaeH B tabnuue 3.6.
Ob6beanHeHWe KaHanoB OCYLLLEeCTBIASTCA aBTOMaTUUYECKM.

Tabnuua 3.6
Tun npubopa Yucno ucnonb3syeMbiX KaHanos MamaTte
Kopotkaa | [nuHHas*
1 32000 To4ek
il 2 16000 Touek
AKWUM-4115/2A 1 40000 Toyek** 2 M Toyek
AKWM-4115/3A
AKUM-4115/4A
AKHH-4115/5A 2 20000 Touek 1 M Touek
AKWM-4115/6A ; 5000 Touek
1 12000 To4yek
R~ 2 24000 Touek

* “NInuHHaA NaMATb"” QOCTYNHAa TOMIbKO NPU YacToTe AUcKkpetusauum 500 My u HMXKe.
Mpwu yacToTe AUCKpeTH3aLuum cBbile 500 MMy aBTOMaTUYeCKMU BKJIIOYaeTCH "KOpPOTKaa namMaTh”
o6bemomM 20000 TouekK.

** NnuHa namMAaTti 40000 Touek B 0AHOKaHa/IbHOM pe)XXUMe AOCTYyMNHa ToJIbKO NpU YacToTe
AUCKpeTu3sauuu cBbilie 500 MI'y. Mpu yactote agucKpeTusaumm Huxe 500 My anMHa namMATU B
ofHOKaHaNnbHOM peXxumMe 6yaet cocraenate 20000 Touek.

3.5.6 Ocumnnorpadg obecneumBaeT ycpegHeHue 4, 16, 32, 64, 128, 256 pa3eepToK (PopM BXOAHOrO
curHana.

3.5.6 B pexuMe nukoBoro paetektopa ocuunnorpad obecneumBaer oTobOpakeHWe CUrHanNoB
AnuTenbHocTeo 6onee 10 Hc.



3.6 ABTOMaTU4YecKHe U KypCOpHble U3SMEepeHUs
3.6.1 Ocumnnorpadg obecrneurBaeT cneyrlle BUAbl aBTOMaTUYECKUX LU(PPOBLIX U3MEpPEHWIA:
1. AMNIUTYOHBIE U3MEPEeHUA:
. M3MepeHUsa curHana oT NUK 40 NUKa;
. M3MepeHUe MaKCMMasibHOro 3Ha4YeHUs CUrHana;
. N3MepeHne MUHUMANILHOro 3Ha4YeHUa CUrHana;
. M3MepeHUe aMNINTYAHOro 3Ha4YeHUA CUrHana;
. N3MmepeHue Hanbonee BepOATHOrO BEpXHEro 3Ha4yeHua bunonspHoro curHana;
. N3mepeHue Hanbonee BepOATHONO HUXHEro 3Ha4eHUsa BUMONAPHOro curHana;
. M3MepeHUe cpefHero 3Ha4eHUs CUrHana;
. M3MepeHue cpeaHeKBagpaTUYECKOro 3Ha4eHUA CUrHana;
. M3MepeHUe cpefHeKBagpaTUUYECKOro 3Ha4yeHUA 3a Lenblid Nepuoa CUrHana;
. MonoXuTenbHblA BoIOpOC Ha BEpPLUMHE UMMYLCA;
. OTpuuaTenbHbli BbIOpOC MO OKOHYaHUIO criaga UMMyNbCa;
. OTpuuaTenbHbIi NpeaBsibpoc nepes HavyanoM HapacTaHMs UMMNYNbLCA;
. MonoxuTenbHbI NpeaBbibpoc Nepen HavyanoM craga UMMNynbCa;

2. BpeMeHHble n3MepeHus:

. M3MepeHUe nepuoga cnefoBaHnA CUrHana;

. M3MepeHUe 4acToThbl CUrHana;

. M3MepeHUe gnUTEeNbHOCTH MOSIOXUTENbHOrO UMMYNbCA;
. N3MepeHue ANUTeNbHOCTU OTPULATENIbHOr0 MMNY/bCa;
. BpeMa HapacTaHua UMMNybca;
. Bpemsa cnaga uMnyneca;
. AnnTenbLHOCTL NakeTa;
. CKBaXHOCTb NONIOXUTENLHOIO UMNYbCa;
. CKBaXHOCTb OTpULIATENIbHOIO MMMYNbCA;

3. N3aMepeHne BpeMeHHbIX UHTEepPBaNoOB Mexay ABYMS CUrHanaMmu:

s N3mepeHue dasoBoro caeura;

. MN3MepeHune BpeMeHn Mexay 1-M HapacTtawwmuM GpoHTOM UMNYbCa KaHana 1 m 1-m
HapacTallwmM GPoOHTOM MMNY/LCa KaHana 2;

. M3MepeHne BpeMeHn Mexay 1-M HapacTawwmuM GpoHTOM UMMNYJbCa KaHana 1 m 1-m
crnagalwmM GpoHTOM MMNY/bCa KaHana 2;

® N3MepeHune BpeMeHn Mexay 1-M cnagarolmm ppoHTOM UMNybca kKaHana 1 u 1-m
HapacTallwmMm GPoOHTOM MMNYbCa KaHana 2;

. N3MepeHune BpeMeHn Mexay 1-M cnagawolmm GpoHTOM UMNybca KaHana 1 n 1-m
cnagalwmm GpoHTOM MMMNY/bCa KaHana 2;

. M3MepeHne BpeMeHn Mexay 1-M HapacTtawwuM GpoHTOM UMMNYNbCa KaHana 1 v nocneaHum
HapacTawwwmMm GpPoHTOM UMNYNbLCa KaHana 2;

. N3MepeHune BpeMeHn Mexay 1-M cnagarowmm ppoHTOM UMNybCca KaHana 1 v nocnegHnM
HapacTallmM GPOHTOM MMNY/bCa KaHana 2;

. N3MepeHune BpeMeHn Mexay 1-M cnagawolwmm GppoHTOM UMNybca KaHana 1 v nocnegHum
HapacTalwWwmMm GPOHTOM MMNY/bLCa KaHana 2;

. N3MepeHne BpeMeHn Mexay 1-M cnagawowmm GppoHTOM UMNynbca KaHana 1 v nocnegHuM

cnagawwmM (ppoHTOM MMNYNbCa KaHana 2

3.6.2 OpgHOBpEeMeHHO Ha 3KpaHe MoXeT ObiTb oTob6paxeHo Ao 5 n3MepsieMbix NapaMeTpoB, bes
«3aTeMHeHuA» oTobpa)XxeHnsa ocuuniorpaMm Unu Ao 32 usMepsieMblx napameTpa B TabiM4yHoM Buae C
«3aTeMHeHueM» oTobpaXeHus OCLUMINorpamMM.

3.6.2 Ocumnnorpacd obecneunBaeT cneayrolme BUabl KYPCOPHbIX U3MEpPEeHWIA:

. M3MepeHue HanpaXeHUs Mexay ABYMS KYpCOpaMu, YCTaHOBMEHHbIMU OnepaTopoM;

= M3MepeHne BpeMeHHOro WHTepBasa Mexay ABYMS KypcopamMu, YCTaHOBNEHHbIMU
onepaTopomM;

= ABConoTHbIE WM3MEepeHMs aMnauTyabl U BpeMeHM B TOYKe TMepeceyeHuMsa Kypcopa W
OCLMNNOrpaMMbi.

3.7 [JononHutenbHblie BO3SMOXHOCTHU
3.10.8 Ocumnnorpadg obecneuMBaeT aBTOMaTU4YECKUIA MOUCK CUrHana, aBTOMATUUYECKYH YCTaHOBKY
KoathduuneHTa pa3BepTkn, Ko3ddUUMEeHTa BepTUKANBHOIMO OTKJ/IOHEHMA WM YPOBHSA 3anycka B
nosoce yactoT ot 10 'y A0 NonHoM Nonockl NPoNycKaHMA yKasaHHoli B Tabnuue 3.1.



3.7.2 Ocuunnorpacd obecrneuynBaeT BO3MOXHOCTb 3aMWUCUM BO BHYTPEHHIOK U BHELIHIOW MNaMATb U
BbI30Ba YCTAaHOBOK MOJIOXXEHUA OpraHoB ynpasneHus ocuunnorpada (npodwuneil) npu MccneaoBaHun U
“U3MepeHun hopMbl BXOAHOIO CUrHana.

3.7.3 Ocuunnorpacd obecrieynBaeT BO3IMOXHOCTb 3aNUCU BO BHYTPEHHKOK MaMsaTe U BbizoBa 20
¢opM curHana otobpaxaeMbix Ha gucnnee.

3.7.4 Ocuunnorpad obecneumBaeT BO3MOXHOCTb 3anMcM Ha BHewHWih USB HocuTenb AaHHbIX,
nosydyeHHbIX B mnpouecce cbopa mHdpopMmauum B Buae daiinoe B dopmate MatlLab, MatCad, ACS II wnu
ABOMYHOro koga. O6veM daiina 3aBUCUT OT ANIMHHBI UCMOIb3YEMOW BHYTPEHHEN MaMATH.

3.8 [Oucnne#
Tun UCNonb3yeMoro sKpaHa LiBeTHol XKW (TFT) pa3zmepom 17,8 cM
234 1o BepTUKaNuU
480 no ropusoHTann
BHYyTpeHHASA ceTKa 8 x 18 geneHwii

PazpelwieHune XKN

3.9 BHellHMe yCTpoOMCTBa
3.10.8 Ocumnnorpad obecneunBaeT BO3MOXHOCTb MOAK/TIOUYEHUS BHELHUX YCTPOUCTB Uuepes cTbik USB-2 (2
nHTepdeiica) u RS-232.

3.10 O6wue napamMeTpsl
3.10.1 TMpubop obecneurMBaeT CBOM TexXHUUYECKME XapaKTepUCTUKW B Mpeaenax HOpM rnocne
BpeMeHu nporpesa, paBHoro 15 MuHyTam.
3.10.2 MapameTpsbl Nnpubopa COOTBETCTBYKOT TEXHUYECKMM XapaKTepUCTMKaM MpU NMUTaHUKU OT CEeTH,
HanpsXeHuem oT 90 go 264 B 1 yacToToi nuUTatowein cetu ot 45 go 440 I'u.
3.10.3 MowHocTb, noTpebnseman npubopoM OT CETU MEepeMeHHOro HamnpsXeHus Npu HOMUHaNbHOM
Hanps)XXeHUU He npeBbillaeT 50 B*A.
3.10.4 lMpubop gonyckaeT HenpepbiBHYO paboTy B paboumx ycnoBMAX 3KCnyaTauuM B TeyeHue 8
4yacos.
3.10.5 Ocumnnorpad obecrneuymBaeT CBOM TeXHUUECKME NMPU HOpManbHbIX ycnoBusax +(23+1)°C, npu
OTHOCUTENBLHOI BNaxHocTU: oT 5 o 85%.
3.10.6 Pabouune ycnosusa akcnnyataumm ot +10 go 40° C npM OTHOCUTENBHOW BnaXHoctu: 85%
(Makc).
3.10.7 323 (anmHa) x 157 (BbicoTta) x 135 (rnybuHa);
AKWM-4115/7A — 358 (anuHa) x 118 (BbicoTa) X 156 (rnybuHa).
3.10.8 Macca: He 6onee 2,4 kr; AKUMN-4115/7A - 4,3 «r.

4 COCTAB U3QENUNA
MNMpubop nocraenseTcsa B cOCTaBe, YKa3aHHOM B Tabnuue 4. 1.
Tabnuua 4.1

HaumMmeHoBaHue Konun4vecrtso MpumMmeyaHue
Ocuunnorpad cepun AKUM-4115A
CeTeBOW WHYP
PykoBOACTBO MO 3Kcnayatauum
MpobHUK NaccUBHbIA
Kabens USB
MNporpaMMHoe obecneyeHue
YnakoBo4Has Kopobka

B 3aBMCMMOCTU OT Mogenu

[l [ [ [ NS P A
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5 YKA3AHWUA MEP BE3OIMNACHOCTH

K paboTe c npubopom gonyckawTcs Mua, 03HaKOMUBLLMECH C TEXHUYECKUM ONMUCaHUEM U
MHCTPYKUMe no akcnnyatauumu npubopa, a Takxe npoluejline UHCTPYKTaX Mo TexHUke 6e3onacHocTu.

B npubope nMeloTCa HanpsXeHUs, onacHble AN XU3HU.

5.1 O6wue TpeboBaHUA No TeXHUKe BeszonacHoCTH

CobniogeHue cnegyrowmx npaeun 6e3o0MacHOCTU 3HAYUTENbHO YMEHbLUUT BO3MOXHOCTE MOpPaXXeHUs
3NeKTPUYECKUM TOKOM.

CrapaiiTecb He noaBeprate cebs BO3AEMCTBUIO BbICOKOro HarpshXeHWUS - 3TO OMACHO ANS XWU3HW.
CHMMaliTe 3alUMUTHLIIN KOXYX M 3KpaHbl TOJIbKO Mo Mepe HeobxoauMmocTu. He KacaiTecb BbICOKOBOJIbTHbIX
KOHJeHCaTopoB cpa3y, Nocne BbiK/IYeHus npubopa.

MocTapaiiTeck UCNONbL30BaTh TOMLKO OAHY PYKY (MpaByko), MpU perynpoBkKe Lenei, HaxoasaLmuxcs
noa HanpshxeHneM. M3beraiite HebpexHoOro KoHTakTa ¢ nobbiMK YacTaMu obopyaoBaHUsA, MOTOMY YTO 3TU
KacaHus MOryT MpUBECTU K MOpaXKeHUI0 BbLICOKUM HanpsXeHUeM.

PaboTaiiTe Mo BO3MOXHOCTM B CYXUX TOMELIEHUSAX C W30JIMPYIOLMUM MOKPbITUEM Mona WM
MCMoNb3yiiTe U30NMPYIOLLMIA MaTepuan o BaluuMM CTynoM W Horamu. Ecnu obopynoBaHue nepeHocHoe,
NoMecTuTe ero npu obcnyX1MBaHMM Ha M30NIMPOBaAHHYIO MOBEPXHOCTh.

Mpu ncnonb3oBaHUM NpobHUKa, KacalTech TONILKO ero M3oJMpoBaHHOM YacTu.

MocTapaiiTecb M3yuuTb Lienu, C KoTopbiMU Bbl paboTaeTte, ana Toro, utobbl M3beraTb y4yacTKoB C
BbICOKUMU HanpsXeHnaMn. NMoMHUTe, YTO SMeKTPUUYecKUe Lienu MOryT HaxoAUTbCS Mo HarnpsXXeHueMm Aaxe
nocne BbiK/loYeHUss 06opyaoBaHUS.

Metannuuyeckne yvactu o6opydoBaHUs C ABYXMPOBOAHLIMM LUHYpPaMu MNUTAHUSA He UMelT
3a3eM/IeHUs. 3TO He TOSbKO MpeACcTaB/sAeT ONacHOCTb Mopa)eHUs 3/IeKTPUYECKMM TOKOM, HO TakKxe MOXeT
Bbi3BaThb NMoBpexaeHue obopyaoBaHus.

CrapaiiTecb HUKoraa He pabortaTtb oauH. Heobxogumo, utobbl B Npeaenax AocAraeMocTU Haxoouscs
nepcoHas, KOTopblii CMOXET OKa3aTb BaM MepBYyo NMoMoLlb.
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HA3HAYEHWE OPrAHOB YNPABJIEHUA U UHOUKALIA

6.1 TllepeaHsan naHenb

1 XKnako Kpuctannnyeckuii akpaH
KHonku ynpaeneHus MeHw. [lanee TEPpMUH <«HaXMWTe KHOMKY MeHK» O3Ha4aeT
HaXaTue KHOMKKM CchnpaBa OT COOTBETCTBYKLIEro MeHw, oTobpaxaeMoro Ha
3KpaHe ocuunnorpada. [Mpu HanMuuMKM BCM/bIBAOWMX MEHK, Ha)XaTue Ha
5 COOTBETCTBYHKLME KHOMKWA OCYLLECTBNAET BblOOp 3HaueHUi U3 BCM/bIBAKOLLEro
MeHK. AnbTepHaTUMBOW Bbibopa NYHKTOB MEHH KHOMKaMWu sABnseTca Beibop
perynatopoM YctaHoBKka (3).
KHonka «MEHKO BKJ1/BblK/1»/ «MENU ON/OFF» Bknw4YaeTr WAW BbIKAKOYaeT
oTobpaxxeHne MeHK Ha 3KpaHe ocuunnorpada
MHorodyHKLMOHaNbHbIA perynatop YcTaHOBKa C KHOMKOMW.
[Mpn OTCYTCTBMM BCM/bIBAKOLWMUX MEHK, BpalleHWe perynaropa OCyLUecTBASEeT
peryiMpoBKY SPKOCTU IMHUMK pa3BepTKU. ApKocTb nyda otobpaxaetca Ha XKU B
SipkocTs/ npoLeHTax oT MaKkCMManbHOro 3Ha4YeHus.
Perynup. Mpu HaZMuMKM BCMIBIBAOWMX MEHIO, BPalleHne peryaaTopa ocyllecTenser Bblbop
3 (INTENSITY/ 3Ha4YeHUl U3 BCMJ/IbIBAKOLIEr0 MEHK, HaXaThe Ha KHOMKY ocyuwecTenseT Beibop
ADJUST) 3a[)aHHOTO  3HAYEHVA. EcnM npu HanuuuM BCMbIBawWero MeHw BbibpaTb
COOTBETCTBYHLMIA MYHKT, HO He HaXaTb perynatop, To 4epe3 5..10 cekyHj
npousoigetr asToBbIOOp nNapameTpa. AnbTepHaTuBOM BblbOpa MYHKTOB MEHH
perynaTtopoM YcTaHOBKa SBNAeTcA Bblbop nocnegoBaTeslbHbIM HaXaTWeM Ha
KHOMKM (2).
Kypcopbl — KHOMKa W WHAWKATOP BKJ/IWOYEHWUS MeHK YMpaB/ieHUs KypcopaMmu
4 KYPCOP HaxaTue Ha KHOMKY BbIBOAWT MEHK KYpPCOpPOB, MOBTOPHOE HaXaTue Ha KHOMKY
(CURSORS) | ybupaeT MeHI KypCopoB.
Cbop wWHcopMaumMM - KHOMKa W WMHAMKATOP BK/IHOYEHWUS MEHK YyrpaB/ieHUs
5 CBOP UHO® cbopoM MHopMaumu. HaxaTme Ha KHOMKY BbiBOAUT MeHio cbopa mHbopMmauum,
(ACQURE) MOBTOPHOE HaXaTue Ha KHomnky ybupaeTt meHto cbopa nHpopMaLumu.
3AM/ 3anuck\BbI30B - KHOMKa U MHAMKATOP BK/OUEHMSA MEHI0 YMNpaB/ieHUs 3anucbio
6 Bbl3 \BocrnpouseeaeHnem npodunein U ocumnnorpaMmm. HaxaTtue Ha KHOMKY BbIBOAWUT
(SAVE/ MEHI0, MOBTOPHOE HaXaThe Ha KHOMKY ybupaeTt MeHKo
RECALL)
V3MEP MamepeHMfl = KHOMKa W VHAMKATOp BK/IOYEHWS U BLIK/TIOYEHWUS MeHio
7 (MEASURE) M3MepeHUil. HaxaTMe Ha KHOMKY BbIBOAWT MeHK W3MepeHWi, MNOoBTOopHOe
Ha)kaTue Ha KHOMKY ybupaeT MeHK U3MepeHuUi
AUCT JKpaH — KHOMKa WM MHAOMKATOp BK/IKYEHUA W BbIKMOYEHUS MeHK0 YrpaBieHus
8 (DISPLAY) pexuMaMn aKpaHa. HaxaTue Ha KHOMKY BbiBOAWT MEHK, MOBTOPHOE HaXaTue Ha
KHOMKY ybupaeT MeH
9 YTUINAUTDBI YTUNUTBLl — KHOMKa U UHAWUKATOP BKJIHOYEHUSA MEHI0 YTUIUT. HaxaTue Ha KHOMKy
(UTILITY) BbIBOAWUT MEHIO YTUIUT, MOBTOPHOE HaXaTue Ha KHOMKY yOupaeT MeHw YTUIuT
HAY YCT HacTpoiku no yMOA4YaHUIO — KHOMKa BbI30Ba HayanbHbIX YCTAHOBOK
10 (DEFAULT
SETUP)
11 NMOMOLLb MoMoulb - KHOMKa BbI30Ba NOACKAa3KK ynpasBneHus ocuunnorpadom
(HELP)
OpraHbl ynpasfieHus 3anyCckom
OOHOKpaTHBIM — KHOMKa WM WHaMKatop. OAHOKpaTHOE HaXaTue Ha KHOMKY
OLHOKP NpoM3BOANT OCTaHOBKY npouecca cbopa mHbopmauuu. [NoBTOpHOE HaxaTue Ha
12 (SINGLE) KHOMKY NepeBoAuT CXeMYy CUMHXPOHU3aLWK B PEXWUM FOTOBHOCTM K OAHOKpPATHOMY
3anycKy. 3anyck pasBEépTKM OyaeT ocCylLecTBAATLCA OAHOKPaTHO TOJMIBKO MpwU
Ha/M4uMm 3anyckawulero (BXo4HOro) curHana
MNyCckK/ 3anyck/ Cton - KHOMKa 3anycka Wiu ocTaHoBKM cbopa HdopMaumm
13 cron
(RUN/STOP)
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ﬁ AKMIT- 4115/6A
e [ -

30 31

16 15 17 14 21

Puc. 6-1 NepepHan naHenb ocunnnorpados AKUMN mogenn:
4115/1A,4115/2A, 4115/3A, 4115/4A, 4115/5A, 4115/6A

] :"‘" > ] AKHR-4115/TA

32 18 17 19 20 21

Puc. 6-2 NepegHaa naHenb ocunnnorpadcga AKUMN-4115/7A
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OpraHbl ynpaejieHUs KaHa/oM BepTUKaNbHOro OTKJIOHEHUS
CMellleHMe -  KHoMkKa W perynsatop. BpauleHwe perynatopa MNpou3BOAWUT
CMELLEHVE CMelleHWe JIMHW pa3BepTKM BbibpaHHOro KaHana B  BepTUMKAallbHOM
14 (POSITION) HarnpaefeHUn. HaxaTme Ha perynarop MNpou3BOAUT YCTaHOBKY CMelleHUs B
HYJIeBOe 3HayeHue (JIMHUA pasBepTKU yCTaHaB/IMBAETCA B LIEHTP 3KpaHa).
KAH 1 Kanan 1 n KaHan 2 - KHonka u uHgukatop. OQHOKpaTHOe Ha)XaTue Ha KHOMKY
15 KAH 2 NpoOM3BOAWUT BK/IKOYEHME WKW  BbIKJIKOYeHMe BblibpaHHoOro kaHana. [lpu
(CH1, CH2) BK/IIOYEHUM KaHana OAHOBPEMEHHO MPOUCXOAUT MepeKk/ioUeHne 3KpaHHOro
MeHK Ha BbibpaHHbIW KaHan.
MaTeMaTUKa- KHOMKa WM MHOWKATOP Yyrpae/ieHUA MeH MaTteMaTuku. HaxaTtue
16 MATEM Ha KHOMKY BbIBOAUT MEHK MaTeMaTUKW, MOBTOPHOE HaXaTue Ha KHOMKY
(MATH) ybupaeT MeHI0 MaTeMaTUKX.
OMOPH OnopHble — KHOMKa W WHAOMKATOP BK/KOYEHUA WM  BbIK/IOYEHUA MEHK
17 (REF) yrpas/ieHWa 3anucbio OMNOPHbIX ocuuiorpaMM. HaxaTuve Ha KHOMKY BbIBOAWUT
MEHI, MOBTOPHOE HaXaTue Ha KHOMKY ybupaeT MeH
B-mB (BonbT/maen)- perynatop M KHOMKA YCTAHOBKU KO3 dULMEeHTa
OTKJIOHeHUSA BblIOpaHHOro KaHana. BpaljeHue perynatopa M3MeHSeT 3HauyeHue
B-MB koadduumeHTa OTKNOHeHMs «rpybo». T[lpM HaxaTuM Ha peryndartop,
18 (V-mV) ocumnnorpad NepeknoYaeTca B PEeXUM M3MEHEeHWA 3HavyeHusa KoadduumeHTa
OTKJIOHEHUSA «MJ1laBHO». 3HauyeHue BblbpaHHOro pexuma «rpybo» unu «nnaBHO»
otobpaxaeTca TO/IbKO B 3KpaHHOM MeHw. [na Bo3BpaTa B pexuMm «rpybo»
Ha)xaTb Ha perynsaTop eule pas.
OpraHbl ynpasjieHUs KaHasoM FrOpU30OHTaNIbHOroO OTK/IOHEHUSA
CMellleHMe - KHoMKa W perynatop. BpalleHue perynstopa npou3BoAMT K
19 CMELLEHWE | cMelleHM NMHM pa3BepTKM B TOPU3OHTa/IbHOM Hanpas/ieHUuM (M3MeHeHue
(POSITION) | BpeMeHHOM 3a4epXXKKU MO OTHOLLUEHWUID K LeHTPanibHOW FTOpU30HTaIbHOW NIMHUK).
[na yCTaHOBKM HYNeBOro 3Ha4eHUs 3aJepXKu HaxaTb Ha perynsrtop.
rOPU3 (OpU30OHTaNIbHOE MEeHK— KHOMKa U MHAWKAaTOP BKAKOUYEHUS UK BbIKTHOYEHUS
20 MEHIO rOpU30HTa/IbHOrO MeHK. HaxaTue Ha KHOMKY BbIBOAUT MeHK, MOBTOPHOe
(HORIZ Ha)aTue Ha KHoMKy ybupaeTt MeHI
MENU)
c-Hc (Bpems/neneHune)— perynsTtop M KHOMKAa YCTaHOBKWM BPEMEHW pa3BepTKU.
BpalleHure perynatopa M3MeHsAeT 3HavyeHne KosphULMEHTa pa3BepTKM.
HaxaTue Ha perynsatop NpouM3BOAUT K MepeKknYeHnio B peXxnma BblaeneHnm
21 ((::rfs) OKHa NS pacTaXKU. PacTsaxKa oCyLeCcTBAeTCs B 3KpaHHOM MeH Ecnu
3HauveHue KoadduuMeHTa pa3BepTKK ObI0 N3MeHEHO Nocne ocTaHoBKKU cbopa
uHdbOopMauuK1, 48 BO3BpaLLleHUs K UCXOAHOMY 3HAUEHUID HaXaTb Ha perynstop
«Bpems/aeneHue».
OpraHbl ynpaBneHUsa 3anyckoM pa3BepTKu
22 ABTO ABTO yCTaHOBKa — KHOMKa aBTOMaTMYeCKOro Noucka CMrHana u yCTaHOBKM
(AUTQ) ONTUManbHOro pasMepa u3obpaxeHus Ha aKpaHe
MEHIO MeHI0 CUHXPOHM3AaLUUN— KHOMKa U MHAWMKATOP BKIKOYEHUSA WU BbIKJTKOYEHUA
>3 CUHXP MEHI0 yNpaB/ieHUs pexXxuMaMn CUHXpPOHU3aUMKU. HaxaTtue Ha KHOMKY BbIBOOUT
(TRIG MEHI0, MOBTOPHOE HaXaThe Ha KHOMKY ybupaeTr MeHwo
MENU)
YCT HA YcTtaHoBKa Ha 50% - KHOMKa YCTaHOBKU YpPOBHSA 3anycka Ha 50% oT ypoBHS
24 50% curHana.
(SET TO
50%)
55 ®OPC Mepe3anyck — KHOMKa, NPy HaXXaTUK KOTOPOI NMpoucxXoauT nepesanyck cbopa
(FORCE) nHdopMauun, cbpoc ycpeaHeHul, pe3ynbTaToB U3MEpPEeHUi 1 np.
YPOBEHb YpoBeHb - KHOMKa v perynatop. BpalleHne perynaropa npovMssoauT
26 (LEVEL) M3MeHeHMe YPOBHA 3anyckKa. HaxaTue Ha perynstop npoussoant
ABTOMAaTUYeCKYH YCTaHOBKY YPOBHS CMHXPOHM3aUMn paBHbiM 0 MB.
PazbeMbl NepegHeil naHenu
27 KanubpaTtop — Bbixog kanubpatopa 1 kl'y 3 B ana koMneHcauuu genutene
BHELL BHelHAsa — rHe340 BX04a BHELUHEN CUHXPOHU3aUUU
i CUHXP
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(EXT TRIG)
KAH 1 X BxoaHble rHe3aa KaHana 1 v KaHana 2
29 KAH 2 Y
(CH1 X,
CH2Y)
30 UsSB Pa3beM noakntoyeHus BHewHero USB Hocutens
31 NMEYATb [MeyaTb — B 3aBMCUMMOCTU OT BbIOpaHHOIro pexmuMa 3TO KHOMKa COXpaHeHUs
(PRINT) OoCLMNOrpaMM B rpaduyeckoM BUAE UKW 3anycka nevyatu Ha NpuHTep
32 KHomnKa BKJIlOYEHbl \BbIK/TIOUYEHUS CETEBOr0 NUTaHUA

6.2 3apHAA naHenb

A\ BHUMAHME .

A ISR DOPAXEAN AHCTHMECRM
TOKOM NPOUINOANTE PUINKHERE NAB0FA
TEURKD € CETM FHTARRS, KMEXUSTR SASEMNEHIE.
HE BASITARTE C0 CHETOR KBSILINOA TPHEQRL

Puc. 6-3 3agHAA naHenb ocuyunnorpados AKUMN mopenu:
4115/1A,4115/2A, 4115/3A, 4115/4A, 4115/5A, 4115/6A

PasbeMbl 3aHel naHenu Moaenen

33 PasbeM noakn4vYeHus ceteBoro Kabens.

34 BNC BbiXxog UMMyNbLCOB B peXuMe A0MYCKOBOIrO KOHTPONS
A0r1. KOTHP.

35 RS-232 Pasbem RS-232

36 USB . Pastem USB ans auctaHuuoHHoro ynpasneHusa ot K nnm
YCTPOUCTBO NoAKNYEHUA NPUHTEpa

Puc. 6-4 3agHAaA naHenb ocuunnorpadpa AKUN-4115/7A

OnucaHue pasbeMoB 3aHel NaHenun

1 "He3f0 Ana MmexaHudyeckon 61okMpoBKKu Npubopa
> BNC BeIXo4g UMMYNLCOB B peXuMe A0MYCKOBOro KOHTpOs
A0r. KOTHP.
3 LAN PazteM LAN (Ethernet)
4 USB Pasbtem USB ana aucrtaHuuoHHoro ynpaeneHua ot MK unm
NoAKIKYEHUSA NpUHTepa
5 PazbeM nogknoyeHnsa ceteBoro Kabens.
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6.3 CuMBONbI MHAMKAUMKN 3KpaHa ocuunnorpadcda

G@)Q4

CHZ:: 2,800) M 53.8ps

Puc. 6-5 OkHo ocuunnorpacda AKUMN-4115A

NHaukaTop oTobpa)KeHMUsa COCTOAHUA CXeMbl CUHXPOHU3aLIUMN.
[Trigd) Ocuunnorpad HaxXoAUTCS B peXUMe CUHXPOHU3aLIUMK.

[SEop ] Cbop MHpopMaLMKN OCTAaHOBMEH

PasBepTka ocuunnorpada HaxoAuTCs B pexuMme caMmonucLa

NHauKaTop COOTHOLEHUS oToOpaXkeHUa Ha 3KpaHe BUAMMOIA YacTu
ocuunorpaMmmel U NosiHOW AnuHel namMsaty cbopa nHdopmaumm.
OTobpaxaeMas Ha 3KpaHe YacTb NaMsATU MeHblUe, YeM NosHasa A/MHa
namaTn ocumnnorpada (4acte MHdoOpMaLMM HAXOAUTCH C NleBa U crpas
OT 3KpaHa).

OTtobpaxaeMasn Ha 3KpaHe YacTb NamMaTu 6onblue, YeM NosHaa ANUHa
naMmsaTu ocuunaorpada.

CumMBon 0630pHOI MHAUKALMU PACTIONIOXEHUSI TOUKM 3arnycka pa3BepTKu
MO OTHOLIEHUU K NOMHON ANMHe NaMaTu. MNpu BpeMeHM 3a4epXXKU paBHOM
) Oc, 6yaeT pacnonaraTbCs nocepeavHe 3kpaHa. [py BpeMeHu 3aepXKu
CO 3HaKOM «-» (NpeA3anyck CMellaeTcs BNpaBo), Npy BpeMeHu
3a/1epXXKU CO 3HaKOoM «+» (nocne3anyck cMellaeTcs BeBo).

NHaukaTop oTobpa)eHusa pexuma nedaTh 3KpaHHOro usobpaxeHus npu
HaXaTUKM KHOMKU «Print», pacrnonoxeHHOW Ha nepefHein naHenu

4 ocuunnorpada.

PeXXuMm neyaTtu saKpaHa Ha MpuHTep

PexuM coxpaHeHusl aKpaHa Kak «bmp.» daiina

NHaukaTop oTobpaxeHusa pexuma pabotsl USB pazbema
pacnosioXeHHOro Ha 3aaHeld naHenu ocuunnorpada.

Pexum paboTbl pazbeMa 3ajaH Kak neyartb Ha USB npuHTep

UHaukaTop To4Yku 3eMnu KaHana 1

E]
2 _lg Pexum paboThl pasbeMa 3ajlaH Kak nepegava JaHHbix Ha MK
1H

6
UHaukatop To4Yku 3emnu KaHana 2
MHauKaTop YpOBHSA CUHXpOHU3auuu. MNpu cuHXpoHusauum ot KaHana 1
7 UMeEeT XenTblA UBeT, MPpU CUHXPOHU3aUuuK oT KaHana 2 umeeTt CUHUIA
LBeT.
Pe3ynbTaTbl U3MepeHUit Nocne HaXaTuA Ha KHOMKY aBTOYCTaHOBKM
8 «AUTO», MNpwu Bbibope cuHxpoHu3sauuu ot Kanana 1 pesynbtaThl

W3MepeHUii UMeIOT XeNThli LUBET, Npu Bbibope CUHXPOHU3ALUK OT
KaHana 2 pe3ynbTaThl U3MepeHUit UMeeT CUHUIA LBET.

3HAa4YOoK OCUMJIOrpaMMbl KaHasla NoKas3blBaeT HAaCTPONKM BEPTUKaNIbHOIo
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OTK/IOHeHUs. B kpaiitHeM neBoM yrny 3arosioBka (OKpalleHHas 30Ha)
nokasaH HoMep KaHasna. B 3aronoBke npucyTcTByeT U Apyras
uHpopMaumsa - Bug ceasu, 3HaueHne koaddUUNEHTa OTKIIOHEHUS U
BknoueHne orpaHuyYeHus WUPUHbLI NOJIOCkl MPONYCKaHuUs.

CBA3b MO NepeMeHHOMY TOKY.

CBs3b MO NOCTOSAHHOMY TOKY.

Bxon oTKMO4YEH OT BXOAHOIO CUrHasaa U 3a3eMneH

BK/1l0YEHO OrpaHU4YeHus WUMPWUHLI NONoCkl nponyckaHua 20 MIy.

10

3HayeHue ko3 duLuMeHTa pa3BepTKM OCHOBHOW pa3BepTKU

11

3HayeHne KoaduLuMeHTa pa3BepTKU PacTaKKN

M Posi@.88p

3Ha4YeHWe BpeMeHU 3a4epPXKWU OCHOBHOW pa3BepTKu

12

3Ha4YeHWe BpeMeHU 3a4epPXKU pacTsKKu

NHAMKaTOp UCTOYHUK CUHXPOHMU3ALMUK, BUAA CUHXPOHM3ALMN N YPOBHS
CUHXPOHU3aLUN.

[Mpy cuHXpoHU3auum oT KaHana 1 uMeeT XenTblid LBeT, Npu
CUHXpoHu3auuu ot KaHana 2 uMeeT CUHUIA UBEeT.

13

CUHXPOHU3ALUMUKN NO HapacTawwemMy hpoHTy

CUHXPOHU33LUMK No cnagatollemMy GpoHTy

CUHXpOoHU3aLuu no nwbomy ppoHTy

CUHXpOHM3aUMKM NO NapaMeTpaM NoNOXKUTENIbHOro MMNyabca

CMHXpOHM3aUMKM N0 NapaMeTpaM OoTpuuaTe/IbHOro UMNyabca

TB cMHXpOHU3auus

CUHXpOHMU3aLMK MO CKOPOCTU HapacTaHus

CUHXpOHM3aUMKM N0 CKOPOCTU crnaja

CHZ S 248mU

MonepeMeHHbI 3anyck — noodyepeaHo oT KaHana 1 u KaHana 2 (Tonbko
Mo poHTY)

14

UHaukaTop noaknoyeHnsa USB ycTpoiicTBa K pa3zbeMy, pacnofioXXeHHOMY
Ha nepefHel naHenu ocuunnorpada.

Ha sKkpaHe KpaTKOBpPEMEHHO MOryT MNOABAATLCA M UCYe3aTb ApYrue BCroMoraTe/ibHble CUMBOMbI M HAAMUCH,

TakKune Kak

Uolts Pos=-214U

3Ha4yeHMe HanpsXeHUsa NMOCTOSHHOIo CMeLLLeHUA KaHana BepTUKanbHOro
OTKJIOHEeHWNA

TRIGLUL =172

3Ha4yeHue YPOBHS CMHXPOHU3aLUUK

3Ha4yeHue YacToThl CUrHasa B KaHane, UCNOoNb3YIOLWeMCa Kak KaHan
CHMHXPpOHU3aUUWK
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7 MNMOAIroToBKA OCLUWMJUJIOIPA®A K PABOTE

7.1 O6wue yKkasaHMA No aKCMJlyaTagum

Mpu Hebonbwnx KonebaHuAx TemnepaTyp B CKN3ACKUX U paboumx moMelleHUAX, MoSyYeHHble CO
cknaaa npubopbl Heob6Xo0AMMO BbiAepXaTb HE MeHee ABYX YacOB B HOPMasibHbIX YC/IOBUAX B YNaKoBKe.

Mpn nonydyeHun ocumnnorpada npoBepbTe KOMMIEKTHOCTL Npubopa B cooTBetcTBMM € TO.

MoBTOPHY YNaKOBKY NMpou3BoAUTE NpuU nepeso3ke rnpubopa B npeaenax npeanpusatus U BHe ero.

Mepen ynakoBKoW B YKNaAo4YHYyH KopobKy npoBepbTe KOMMIEKTHOCTL B cooTBeTCTBMMU ¢ TO, npubop
u 3UMN npoTpuTe OT MblNK, 3aBepHUTE BO BRaroycroiumByr OGymary wnm naket. [ocne storo npubop
ynakyiTe B YKNaAoOUHY KOpobky.

7.2 PacnakoBka ocuunnorpada
Ocuunnorpad oTtnpaensetca noTpebuTento 3aBoAOM MNOCAE TOro, KakK MOJIHOCTBK OCMOTPEH M
npoeepeH. [locne ero noay4YeHUs HeMensieHHO pacnakyhTe M OCMOTpUTe ocuuinorpad Ha npegMmer
NMOBPEXAEHWUI, KOTOpblE MOIM/IM MPOW30MTU BO BpeMsA TpaHCnopTupoBaHuA. Ecnu obHapyxeHa kKakas-nubo
HeWCnpaBHOCTb, HEMEJIeHHO MOoCTaBbTe B U3BECTHOCTb AWnepa.

7.3 YcraHoBka npubopa Ha paboueM MecTe

Mpotpute npubop umctoil cyxol candeTkoin nepen YCTaHOBKOM ero Ha pabouyee Mecto. [ns
yoobctea yctaHoBku npubopa Ha paboueM cTone CHU3Y, Y 3aAHeW CTEeHKW KOopryca, UMEeKTCA HOXKM,
noseonswWmne nogHMmaTe npubop Mo BLICOTE Ha ABa MOMOXeHMA. [na ycTaHOBKM Kopriyca npubopa B
HYXXHOE MOJSIOXXEHWEe B C/I0XEHHOM MOJIOXXEHUU HOXEK OTOrHUTE UX B CTOPOHY 3aAHeN NaHenu.

MNpubop paccuMTaH Ha MPUHYOUTENLHOE OX1aXAeHWEe BEHTUNATOPOM Yepe3 BeHTUIALMOHHbIEe
oTBepcTuA. Heobxoammo obecneunte 6ecnpensATCTBEHHbIA NPUTOK BO3AyXa 4Yepe3 BeHTUIALMOHHLIE
OTBEpCTUA Ha 3aaHel n bokoebix naHenax LI30. [na 3Toro 3a3op Mexay CTeHKOW M Kopnycom npubopa no
BCEMY NMepUMEeTpYy AoskeH ObiTb He MeHee 10 cM. He 3acnoHsaiTe BEHTUNALUMOHHBLIE OTBEpCTUSA no 6okaM u
Ha 3aaHei naHenu LU30.

He gonyckaiTe nonagaHnWsa MHOPOAHLIX NMpeaAMeToB BHYTPb LI30O 4yepes BEHTUMSAUNMOHHbLIE OTBEPCTUSA
W T.0.

7.4 TMoaxknrwuyeHue K NUTaloLLlen ceTn

MNpubop cHabxeH KOMMIeKTOM mnuTarwero kKabensa, B KOTOPbIA BXOAWUT NIMTOM TPOWHOW LITEKep C
(GUKCUPOBaHHBIM MOJIOXEHMEM KOHTAaKTOB W CTaHAapTHbiA pasbem IEC320 (tvn C13) ana noaknouveHus
CeTeBOro HanpsaXeHus U 3alMTHOro 3asemsieHus. BXxogHoW pa3beM NUTaHWSA NMepeMeHHOro Toka pa3mMelleH
HenocpeACTBEHHO Ha Kopnyce npubopa. B uenax 3aliMTbl OT MOpPaXeHWA TOKOM, LUTEKep MUTaHUS LOSTKEH
ObITb MOAKNIOUYEH K PO3ETKe, MMEeLLEl 3a3eMASLLNIA KOHTaKT.

PasmelteHne L3O ponxHOo obecneumBaTbh OecrnpensaTCTBeHHbIA AOCTYN K po3eTke NuTaHuA. [ns
nonHoro obecroumeaHusa LI30 Heob6x04MMO BbIHYTh LUTEKED MUTaHMUA U3 PO3ETKW.

BHellHMe BbiBOALI pa3beMoB nepeaHeilt naHenn (KAH 1, KAH 2 n BHELL CUHXP / CH1, CH2 n EXT
TRIG) KOHTaKTUPYIOT C Waccu npubopa u, cnepgoBaTtesb, ABAAKTCA 3a3eM/I€HHbIMU.

7.5 Ycnosufa akcnnyaTtauuu
MpeaenbHbI AnanasoH paboumnx Temnepatyp Ana 3toro npubopa — ot +10° C go 40° C . Pabota ¢
npvbopoM BHe 3TUX NMpefenoB MOXET NMPUBECTU K BbIXo4y M3 CTpos. He ucnone3yiite npubop B MecTax, rae
CYLLeCcTByeT CU/IbHOe MarHUTHOe WAKW 3NeKTpu4Yeckoe rosie. Takme nons MOryT HapylwuTb AOCTOBEPHOCTb
N3MepeHUn.

7.6 TpepenbHble BXOAHbIE HanpAXXeHUs
Mpwu BbIbpaHHOM BXOAHOM conpoTuBieHuM 1 MOM He nogaBaliTe HanpsXXeHus Bblle 600 B ¢
agenutenem 1:10.

MPEOOCTEPEXEHME. He npeBbilwailiTe MakCcMMasibHble BXOAHbIE HanpaXeHus.
MakcuManbHble BXOJHbIe HaNpsXeHUA A0KHbl UMeTb YacToTkl He 6onee 1 kI'U.

Mpwu BbI6paHHOM BXOAHOM conpoTussieHun 50 OM He nogaBaiiTe HanNpAXeHUA Bbille 5 Beks.
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7.7 BknrwueHue npubopa
Bkntounte nutaHMe npubopa v NoJ0XAUTe MOSBMEHMA Ha 3KpaHe 3acTaBKW, B TedeHue 10 ceKkyhp
ocuunnorpacd aBTOMaTU4YeCKU MepelgeT B pexuMm oTobpaxeHua ocuunnorpamMm. Haxmute kHonky <«HAY
YCT»/«Default Setup» ansa sbibopa HayanbHbIX YCTaHOBOK.

7.8 OnpobosaHue ocumnnorpada

Mogkniounte NMpobHUK K pasbeMy KaHana 1 ocuunnorpada M YCTaHOBUTE Mepek/w4daTenb Ha
npobHuke B nonoxeHue 10X. [lna 3Toro coBMecTUTe MOMOXeHWe BbICTYMNOB Ha pasbeme BNC KAH 1/CH 1
ocumnnorpacda ¢ nasamum KabenbHoro pasbeMa npobHMKa, BCTaBbTe pas3beM MnpobHMKa B pasbeM
ocumnnorpacda M NOBepHMTE 3aMOK pasbeMa npobHMKa BApaBo A0 wWendka. [logknwuuTe KOHTaKT
3a3eM/IeHUA W HaKOHeYHMK NpobHMKa K COOTBETCTBYHOLWMM KOHTaKTaM Beixoaa Kanubpatop (27).

YctaHoBuUTe B MeHw KaHana 1 ocnabneHune npobHuka 10X. [na 3toro HaxmuTte kKHonku KAH 1/CH1
— [Jenutensb, BbibpaTh 3HaueHue 10X. HaxmuTte KHonky ABTO/AUTO . Yepe3 HeCKONbKO CeKYHA Bbl
yBUAUTE Ha 3KpaHe MeaHap (okono 1kIy 3Bnuk-nuk). Haxmute kHonky KAH 1/CH1 euwe pas ans
BbikntoyeHna KaHana 1, HaxmuTe KkHonky KAH 2/CH2 ans BKAWYeHMA KaHana 2 M MOBTOpUTE Liaru

onepauuu U3noxeHHble Bbiwe ansa KaHana 2.

Cnen CTp

age 1

CH1 F1.e8U
Puc. 7-1 Hactpoiikn ocnabneHns npobHuUkKa B MeHIO KaHana

7.9 KomneHcauusa npo6HuKoOB
BeinonHuTe KoMneHcauuto nNpobHUKa AN COOTBETCTBUA €ro eMKOCTM NMapaMeTpaM BXOAHOro KaHana.
3Ty npoueaypy HY>XHO MPOBOAUTb BCAKWW pas Mpu NMepBOM MOAK/IYEeHUM NpobHUKa K noboMy BXOAHOMY
KaHany.

BeibepuTte B MeHio npobHuKka ocnabneHmne 10X, yctaHOBUTE nepekntodaTens ocnabnenus npobHuka
B nonoxeHue 10X M noaknwuute pasbeM npobHuka K Bxoay KaHana 1 ocuunnorpada. Ecnu Bbli
ucrnonb3yeTe HacaaKy KpPHUYOK HakoHeuyHuKa npobHuka, ybeantecb B HaAeXHOCTM KOHTaKTa W MOTHOCTU
ero nocagku. MNMoaknunTe KOHTAKT 3a3eM/IeHUS U HaKOHEeYHUK NpobHUKa K COOTBETCTBYHLMM KOHTaKTaM
Bbixoaa Kanubpatop (27), BkiounTe BbiBO4 Ha 3KpaH KaHana 1 v HaxMuTe KHonky ABTO/AUTO.

dopMa curHana Ao/HKHa COOTBETCTBOBaTb NPUBEAEHHEIM HUXE PUCYHKaM.

e
| nepekomMneHcauuma
-~ J
l l l l HeJOoKOMNeHCauua

HOpMaJibHaA KoOMMNneHcauuA

Puc. 7-2 ®opMbl CUTrHaJNIOB: HeJOKOMMNEeHCcaL s NepeKoMneHcayusa U HopMasibHas KOMNeHcayus
Mpu HeobxoAMMOCTH, WCMNONbL3YA HeMeTaNMYecKuit WMHCTPYMEHT, BpalleHWeM MOoACTPOeUYHOro

KoHAeHcaTopa npobHuka pobeittece Haubonee npaBunbHoro wusobpaxeHuMs MeaHapa Ha 3KpaHe
ocuunnorpada.
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8 OPrAHbI YNNPABJIEHUS NEPEAHEW NAHE/IN

8.1 OpraHsel ynpas/eHUA KaHa/a BEPTUKaNbHOrro OTKJIOHEHUA

BepTukanbHas perynupoBKa SBAAETCH OAHOKaHalbHOWM, TO eCTb KaXAdblii U3 KaHanoB WMeeT
He3aBUCUMble OpraHbl ynpasneHus. [na BKNUYEHUA KaHana HaXMWUTe ero KHOMKY. [N BbIKIHYeHUA
KaHalla HaXXMUTe ero KHOMkKy eile pas.

Ecnu kaHan akTuBeH, TO 3KpaHHas MoOACBEYMBAETCA KHOMKAa COOTBETCTBYHLIEro KaHana M Ha
3KpaHe 0T06pa}|(aeTc51 KOSCIJCbl"ILIIf‘IeHT OTK/IOHEHUWA BKJIKOYEHHOro KaHana. KaHan 1 0T06pa>|<aeTc5| KenNTbIM
usetom, KaHan 2 0T06pa>xaeTcs| - CWUHMAM LBETOM.

Ecnu HM ogHa U3 KaHanbHbIX KHOMOK He ropuUT, 3TO O3HauaeT, uyTo, MMbo HU OAMH U3 KaHanoB He
BK/IIOYEH, NuMbo akTMBMPOBaHa OAHA M3 OCUWINOrpPaMM — MaTeMaTUKWU, PacTsXKU UM namsatu. B atom
cnyvyae pyyku BepTUKanbHOro cMeleHusa u ycunenus (B-mB/V-mV) perynvpyioT nonoxeHue u macwtab no
BEpPTUKA/IN COOTBETCTBYIOLMX OCUMINIOrPaMM MaTeMaTuKU, PacTsXKU UK namaTtu (OnopHbIA curHan).

Mpyn BKAKYEHHOM peXuMe MaTeMaTMKM KHOMKa noAcBeymBaeTca KHonka MATEM/MATH 7]
NOSBAAETCA OCUMOrpaMMa 3efieHoro upeta. [8 OTKNKUYEHUA MaTeMaTudeckon (yHKUMM HaxaTb Ha
KHonky MATEM/MATH (MaTeMaTuKa) elle pa3, KHOMKa racHeT U ocuManorpaMMa MaTeMaTMKKU McuyesaeT.

Mpyn BKAWOYEHHOM pexXuMe OMnopHbIX OCUWANOrpaMM noacBeunBaeTca kKHonka OIMOPH/REF wu
NOSBAATCA OCLM/I/IONPaMMbl KpacHOro U oMoneToBOro UBeToB. [N OTK/KOYEHUSA OMOPHLIX OCUUIIIOrpaMm
HaXaTb Ha KHonkKy OMNMOPH/REF (onopHble) ellle pa3, KHOMKa racHeT U OCLUMUANIOrpaMMbl MCUYE3aIoT.

PerynupoBka cMeLleHuUA

Perynatop CMELLEHWE/POSITION (18) no3BonfeT nepeMellaTb OCUMINOTPaMMy CUrHana no
BepTUKanu, M 3T0 nepeMeulleHMe KanubposaHo. [pM NOBOpPOTe perynatopa 3HA4YeHWe HarnpsXeHus B
TeyeHUe KOpPOTKOro BpeMeHM oTobpaxaeTcA Ha 3KpaHe, yKasbiBafd, KaK AaneKko ypoBeHb 3eM/M CUrHana
HaxoguTCA OT LUeHTpa 3KpaHa. MapKep YpOBHA 3eMNM Ha JleBOW CTOpPOHe 3KpaHa MnepeMellaeTca B
COOTBETCTBUM C SEACTBMEM perynatopa. [1na Bo3BpaTa K HYN1eBOMY CMELLUeHUI0 IMHUW pa3BepTKU HaXxaTb
Ha py4YKy perynsatopa npu 3TOM MOMOXEHWE OCUMNAOrpaMMbl MFHOBEHHO BEpPHETCH K HYNI0. JDTOT peXxuM
YCKOPEHHOro nepeksiyeHna ocobeHHOo nosie3eH, Koraa NonoXeHue oCLMUAIOrpaMMbl HAXOAUTCA Aaneko 3a
3KpaHoM, U Heob6X0AMMO HeMeIeHHO BEPHYTb €ro K LeHTpY 3KpaHa.

M3MeHeHMe KO3 hHLMEeHTa OTKIOHEHUSA

N3meHeHUe KoadPuUMeHTa OTKNOHEHUS (BepTUKaNbHOW YyBCTBUTE/ILHOCTM) OCYLUECTBNAETCA MpuU
nomowu perynatopa B-mB/V-mV (14), TeKyllee 3HaueHue KoadduuMeHTa OTK/IOHEeHMS oTobpakaeTcs B
CTpOKe COCTOSIHUSA Ha 3KpaHe ocuunnorpada.

[na naMeHeHnsa KosdduULMEHTa OTKIOHEHUS HeobXxoauMo:

HaxmuTte kHonky KAH 1/CH1 wnn KAH 2/CH2;

Mpyn 3TOM Ha 3KpaHe MNoABUTCA MeH (YHKUMOHaNbHbLIX KHomoK, M KaHan 1 (Kanan 2) O6ypert
BK/IOYeH (MNKW OCTaHEeTCA BKJIHOUEHHLIM, ecnk 3To 6110 caenaHo paHee);

HaxaTtneM Ha dyHKUMOHaNbHYK KHOMKY MeHw B/[en, BbibpaTb liar M3MeHEeHWS BepPTUKaNbHOro
MmacwTaba Mpybo unm TouyHo;

Bpawate perynatop B-mB/V-mV (14) pna yctaHoBkM Heobxoaumoro MacwTaba usobpaxeHus
curHana.

MpumMmeyaHue: Mepeknoyate pexuMbl Mpy6o/TOYHO MOXHO He TONBKO UCMOMbL3YA MEHK KaHanos 1
M 2, HO TaKXXe MNpPOCTO Ha)aB Ha perynsatop B-mB/V-mV (14).
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Ucnonb3oBaHMe 3KpaHHOIN0 MEHIO KaHana BepTUKaNIbHOIo OTK/IOHEHMUA

CBAZL BXOAA
4 Dc

Beibop cBfizn BXxoaa. Bo3amoxeH BbIbop ogHOro U3 Tpex coctosiHuii — AC, DC n 3eMns.
AC - bnokMpyeTcsa COCTaB/AKLLY NOCTOAHHOIO TOKa BO BXOAHOM CUrHane.

DC- lNponyckatoTtca obe cocTaBnAKLWKWE U MOCT. U MEPEM. TOKa BXOAHOIO CUrHana.
3emna - OTKNOYAET BXOAHOW CMrHan oT Bxoga ocuunnorpada n 3aMbiKaeT BXo4
ocuunnorpada Ha kKopnyc npubopa.

Orp e

Beikn

Beibop orpaHu4yeHuns nonockl nponyckaHua (M) kaHana BepTUKaNbHOrO OTK/IOHEHUS.
Bkn - OrpaHn4ymMBaeT LUMPUHY MOMOCKHI NpoNyCcKaHuAa KaHana go 20MHz gns
YMEeHbLUEHMS WYMOB 3KpaHa.

Bbikn - [lonHas nonoca NponycKaHusa.

Beibop pexuma: Npybo (Coarse) unu MNMnaeHo (Fine) - yctaHoBka ko3dduumMeHTa
OTKJIOHEHUA perynaTopoM B-MB Ha nepegHeil naHenu. MNepeknoYyeHne Mexay
pexumamm rpyboit (Coarse) u nnaeHoi (Fine) ocyllecTBnseTcs KHOMKOW cnpasa.
AKTWUBHBIA peXuM BblAesieH KBaapaToM.

Fpy6o - KoahduLuMeHT pa3BepTKU U3MeHAeTcs B npeaenax ot 2 MB Ao 5 B ¢ warom 1-
2-5.

To4HO - K03 (DUUNEHT pa3BepTKMU U3MEHSAETCSA MJ1aBHO.

Jenvrens
104

Beibop koacdpduumeHTa AeneHMsa BHewHero npobHuka, HeobxoauMM Ansi KOPPEKTHOro
pe3ynbTaTa aBTOMaTUYECKUX UJTU KYPCOPHLIX U3MEpPEHUNA.

[Mepexon K 2 CTpaHUUe rnaBHOMO MeHK

IHeEpCHA

Belkn

MNHBepcua BXOAHOrO curHana. BkawuyeHue unm BeiK/IlOYEHUE UHBEPCUM
OCYLLECTBNAETCS KHOMKOI cripaBa. AKTUBHbLIN PeXuM BbiaesieH KBaapaToM.
Mpumeuanue: Mpu coxpaHeHnu GopMbl CUTHaNa, CUrHaN coxpaHsieTcs 6e3 nHBepcun

Ucnonb3oBaHue undpoBbix GuUnLTPOB Ans BbIBpaHHOro KaHana

Bo3BpallueHne K 1 cTpaHuLe rMaBHOMo MEHI0

CefA3b KaHana no sxoay

Ecnu Ha Bxopg ocu,mnnorpacba MOCTYMaeT CUrHan C NOCTOSHHOM COCTaBASAKLIENA, TO UCMONb30BaHME
pexuma ceasmn AC NO3BONAET UCKITIOUUTD 3TY COCTaBNSAKLLYIO U3 CUrHana.

Tak Ha pUCYHKe HWXe npuBefeH npumep OTOﬁpa}KEHHﬂ CUrHana C MONOXWUTEeNbHOW MOCTOAHHON

COCTaBSAOLWEN.

Chi= 13,81 ! CHL 168U

HummcaTop ces3u mo
M0CTOAHHOMY TOKY

Puc. 8-1 CBA3b NO NOCTOAHHOMY TOKY

Haxatb kHonky CH1/KAH 1 — CB#A3b BXxoAaa — AC AnA YCTAHOBKM CBAA3U MO NMepeMeHHOMY TOKY Ans
kKaHana 1. 3To 6noKMpyeT MOCTOAHHYK KOMMOHEHTY BXOLHOro curHana. OcuunnorpaMMa curHana 6es
NOCTOAHHOWM COCTABNAKOLLEN MOKa3aHa Ha pPUCYHKE HUXe.
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Orp il

| Bigen

Cnen CTp
z Fage 12

M S.88ps CHL FL.e8L

Immmxartop ceAzH IO
mepeMeHHOMY TOKY
Puc. 8-2 CeA3b No NnepeMeHHOMY TOKY TOKY

HaxaTtb kHonky CH1/KAH 1 — Cs#A3b Bxoaa — DC ans ycTaHOBKMW CBAA3M MO MOCTOAHHOMY TOKY
Ana kKaHana 1. 3To onATb MO3BOMMT MNPONycTUTb 06 KOMMOHEHTbl BXOAHOrO CWUrHana MNOCTOSAHHYK U
NMepeMeHHYH.

Haxmute kHonky CH1/KAH 1 — CefA3b BxoAa — 3eMns ANSA 3aMblKaHUs KaHana 1 Ha 3emnw. 31a
yCTaHOBKa OTKJIlo4aeT BXOAHOW CUrHan.

CBAZE BXOOS
FEMNA

Orp

Brikn

Binen

]

Henurent

Cnen Ctp
[6=160.806KH= Page 12

CH1 F1e8u

Huammcatop ceazu
TAMBIK AHIIEe HA 3eMIE)
Puc. 8-3 3aMblkaHue Ha 3eMN0

Bei6op orpaHuM4eHMs NONOChI NPONYyCKaHUsA

MccnegoBaHue HeKOTOpbIX CUrHanoB TpebyeT orpaHu4YyeHUss Monockl MPOMyCKaHUA KaHana
BEPTUKA/IbHOrO OTK/IOHeHUA. Tak Ha pPUCYHKe HUXe MpuBedeH npuMep oTobpaXeHWs CUrHana c rnosiHoW
NOSIOCO MPOMNYCKaHUS.
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CHi~ 16,81 M Leaps CH1 F-3.28U

Puc. 8-4 OrpaHnyeHMe Nonocsbl NPoNnycKaHUA BbIK/IIOYEHO

HaxaTte kHonky CH1/KAH 1 — Orp N/ — Bkn Ans yCTaHOBKM OrpaHU4YeHUs BepXHeil rpaHuLbl
nosiockl NponyckaHna 20MIy n obpesaHns BbICOKOYACTOTHOM KOMIMOHEHThI CUrHana Bellwe 20MIy.
OcuunnorpamMMa curHana npy orpaHM4YeHuUn NoaocCkl NPONYyCKaHUA NpuBeaeHa BHU3Y:

NGHEER S % L A=,
CBASH BXOA3

4 Al
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| L\ _Bo /|

l Binz=n

‘

| Jlend-ens

b T

: ; Cnen Ctp
G =100.606KHz

M188ps CH1 F-8.88U

Hammartop orpaHirdesmis BxroyeHo orpaHirdesme
mosockl nporyckasmsa 20 My mostocsl nponyvekamma 20 My
Puc. 8-5 OrpaHn4yeHune nonocskl NponycKaHUA BKOYEHO

Undposoii punetp

Haxmute kHonky CH1/KAH 1 — F5 — O®unbTp Ha 3KpaHe noABMTCA MeH uudpoBoro dunstpa.
MNocne Beibopa TMNa punbTpa, BpalweHWeM MHOTO(PYHKLMOHANLHOMO perynsatopa (3) BO3MOXHO YCTaHOBUTb
BEPXHIOI W HWXHIOK TrpaHWYHble 4acToTel GunbTpa. CeBoaHas Tabnvua napaMeTpoB YynpaBneHUs
unMdposbiMM DUNETPaMKU NPUBEAEHA HUXE.

MeH10 YcTaHoBKHK KoMMeHTapuu
duUneTp Bkn BknoueHune uudposoro ¢punsTpa
Boikn BeikntoueHue uudposoro dunsTpa
Tun b—;f BknoueHne ®HY (punbTp HU3KOW YacToThl)
‘[ — BrknoueHne ®BY (bunbTp BLICOKO YacToThl)

‘[ L f Bknouenue Mo (nonocoit punetp)
b_C,-F BknoueHune PO (pexekTopHblit GunbTp)

BepCpes Pyuka perynatopa (3) | BpalieHueM MHorodyHKUMoHanbHoro perynatopa (3)
YCTaHOBUTb BEPXHIOK TPaHUYHYK 4acToTy
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HuxCpes Pyuka perynatopa (3) | BpalieHueM MHorodyHKUMOHanbHoro perynsatopa (3)
YCTaHOBUTb HUXHIOK MPaHUYHYO 4acToTy
Hasag BosBpauleHue K npeabiaylieMy MeHw

HekoTopbie KHOMKKU rMaBHOIo MEHIO UMEKOT MoA4 MEeHK, HanpuMmep Bblﬁop CBA3U BXopa. [Ansa Bxoaa B
nogMeH HaXXMUTe COOTBETCTBYHOLYH KHOMKY.

8.2 MartemaTuueckue pyHkuumn v brne

MateMaTuyeckme (GyHKUUM BKIIKOYAKT C/I0XEHWUE, BblYMTAHWE, YMHOXEHUe, AeneHue u bbicTpoe
npeobpasoBaHune dypbe (FFT (BM®)) ans curHanos kaHanos KAH 1 n KAH 2 . PesynbTtaT MateMaTUUeCKUX
AeACTBUIA MOXET TakXe ObITb U3MepeH C MOMOLLLI AeNeHUId CETKU U Kypcopa, aBTOMaTU4YeCcKue uaMepeHus
ANs MaTeMaTU4eckmux yHKLUMIA He BO3MOXHbI.

MeHto YcTaHOBKHK KoMMeHTapuu
Onepauusa KaHl+KaH2 cnoxute KaHan 1 n KaHan 2
KaHl-KaHn2 BblvyecTb KaHan 2 u3 Kanana 1
KaH2-KaH1 BblbyecTb KaHan 1 u3 KaHana 2
KaH1*KaH2 yMHOXUTb KaHan 1 Ha KaHan 2
KaHl/KaH2 pazgenutt KaHan 1 Ha KaHan 2
KaH2/KaH1l pasgenutt KaHan 2 Ha Kanan 1
FFT <BlNo> 6bicTpoe npeobpasoBaHue dypbe B BbIOPpaHHOM KaHane
MHBepcusa Bkn MNHBepcus ocuunnorpaMmel pesysbTata MaTeMaTU4ecKomn
ornepauuu.
Bbikn OTtobpaxeHne NCXOAHOW OCLMIOrpaMMbl pesynbTaTa
MaTeEMATUYECKOW onepauun.
e d BepTukanbHoe cMellleHMe KaHana MaTeMaTuKu (ANna cMelleHus
NOBEPHYTb PY4YKY perynsatopa YcTaHoBKa).
i TN A N3MeHeHUe KoaPULMEHTa OTKIIOHEHUA KaHana MaTeMaTuKK
(ANs U3MEHEeHUs MOBEPHYTb PYYKYy perynsatopa YcTaHoBKa).

8.3 bBbicTpoe npeobpaszoBaHne Pypbe

BM® (beicTpoe npeobpazoBaHue dypbe) - MNpeobpasoBaHne popMbl CUrHana peanbHOro BpEMEHU B
cnekTp curHana. Pexum Brd nossonser HaWTU YacTOTHble KOMMOHEHTHl (CMeKTp) cUrHana BO BPeMeHHOM’
obnacTtu. Pexum Bl Mcnonb3yeTtca AnA NpocMoTpa CeayrLnX TUNOB CUrHaNoB:

AHanu3 rapMoOHMYeCcKnX COCTaBNAKLIMX B CETAX NUTAHUA;

MN3MepeHMe rapMOHMYECKUX COCTaBAAIOLLNX U MCKAXEHUIA B cUCTeMax;
OnpeneneHve XapakTepuUCTUK LLIYMOB B MCTOYHMKAX MOCTOSHHOIO HaMpsXeHus;
TecTupoBaHue MMMYNbCHOIO OTK/IMKa PUIbTPOB U CUCTEM;

AHanus sBubpauuu.

[Ona ncnonb3oBaHuA pexunma brNd HeobxoaMMO BLINOHUTL CleayrLlMe AeACTBUS:

e  YCTaHOBWTb UCTOYHUK CMUrHana (Bo BpeMeHHoW obnactu);

e OTobpasutb cnekTp BMN®;

e Bbibpatbk TN okHa BMN®;

e HactpouTb YactoTy BeibopKM ANnsA oToOpaxXeHUa OCHOBHOW YacTOThbl M rapMOHUK 6e3
UCKaXXeHWI;

e lcnonb3oBaTb 3/1EMEHTHI yripaB/ieHMsa MacliTaboM Ansa yBennueHna CnekTpa;

e« [lpoBecTy naMepeHUsa cnekTpa C NOMOLLLID KYpCOpOB.

MPUMEYAHME.

YacTtoTta KotensHukoBa (HalikBucra)

MakcuManbHasa 4yactoTa, KoTopyk 6e3 owmnbok MoxeT uamMeputb LUUdpoBoid ocuunnorpad B pexumMe
peanbHOro BPEMEeHW, PaBHAETCHA MOMOBMHE YacToTbl AMCKPEeTM3auuu. 3Ty 4acToTy Ha3blBaKT 4acTOTOW
KoTenbHukoea. CKOpPOCTb perncrpauuuM OTCYETOB ANIA 4acToT Bblle 4vacTtoTel KoTenbHWKoBa SBASETCHA
HeAOoCTaTOYHOW, YTO NPUBOAUT K UCKaXeHuam bllo.



Mpn mMaTemaTuueckoit obpabotke B cnektp bBM® curHana npeobpasylTca 3HadeHus 2000
LeHTpalbHbIX TOYEK CUrHana BO BpeMeHHoW obnactu. Pesynbtupyrowmii cnektp BlNd cogepxut 1000
Touku ot 0 'y Ao yacrtotbl KoTenlbHMKOBA.

O6bluHO cnekTp BlMN® Ha 3KpaHe CKMMaeTca NO ropm3oHTanu Ao 250 Toyek, HO C MOMOLLIO
dyHKUMKM MacwTabupoBaHus Bld MoxHO pa3BepHyTb cnekTp, utobbl 6onee noapobHo oTobpasuTb ero
KOMMNOHeHThI B Kaxaon u3 1000 Touek AaHHbIX.

OTKNMK ocuunnorpadcga no BepTUKanM UMeeT MedJsieHHblA 3aBas Bbille Monockl nponyckaHua (150
My wnu 250 MIU, B 3aBUCUMMOCTM OT Mozenu, unm 20 MlU, Korga BKJIKOYEHO OrpaHW4YyeHue rosiochl
nponyckaHusa). TakuMm obpaszom, cnektp bl® moxeT cogepxaTtb dakTuyecky MHbOpMaUUK O 4YacToTax
Bbille MOIOCHI NponycKaHus ocuunnorpada. OgHako aMnauTyAHble 3HavyeHWA BO/IM3M MM Bblle MOJIOCHI
NponycKaHMA He MOTyT CYUTATbCA TOYHbLIMM.

OnA [OCTMXEeHWSA BbICOKOW TOYHOCTM aMMIMTYAHbIX W3MepeHuid TpebyeTcs CTauMOHapHOCTb
BXOAHOMo CUrHana B 30He MHTepeca. DTO 03Ha4yaeT, 4YTo B npedenax 30Hbl MHTepeca napaMeTpbl BXOAHOMo
curHana (Takue Kak 4yacTtoTa M aMniuTyga) He AO/MKHbl UMEeTb 3HaYWUTesNIbHbIX OTKIIOHeHWUi. LLIMpuHa 30HbI
MHTepeca JAO/MKHA COCTaBNATb He MeHee OAHOro nepuoaa HadvajsbHOM 4YacToTbl. COOTBETCTBEHHO B
npeaenax 30Hbl MHTEpeca A0/HKEeH COAepXaTbCa, Mo KpalHeil Mepe, O4UH Nepuos N3MepsaeMoil rapMOHUKW.

OKHoO: Bbibop OKHa onpenenseTcd XapaKTepUCTMKaMM BXOAHOrO CWUrHana, KoTopblid Heobxogumo
WCCNefoBaTh, a TaKXKe XapaKTepucTuKaMn pyHKLUKM OKHa. Beibop OKHa CHMXaeT yTeuyKYy 4acToT B CMeKTpe
Br®. lMpu BbinonHeHun 6bicTporo npeobpaszoBaHua Pypbe npeanonaraeTcs, 4YTO BPEMEHHOW CcurHan
noetopsetca OeckoHeyHo. [na uenoro u4ucna uumknoB (1,2) BpeMeHHOW CUrHan HauuHaeTca wu
3aKaH4YMBaeTCA Ha O4HOM W TOM Xe YpoBHe W B ¢OpMe CurHana OTCYTCTBYKT pas3pbiBbl. [lpu Helenom
yMcne UMKIIOB BO BPEMEHHOM CUrHane HadanbHas M KOHeyHas TOYKM MMelT pasHbie YpOoBHW. NMepexon oT
Ha4aslbHOW K KOHEe4YHOW TOYKe MpUBOAWT B pa3pbiBy B (hopMe cCMrHana, 4YTto B CBOK ouepenb MPUBOAMT K
MOSAB/IEHUIO BbICOKOYACTOTHbLIX MepexoAHblX COCTaBAAWMX.

lNprMeHeHe OKHa K CUTHany Bo BpeMeHHol obnactu nsameHset dopMy curHana Takmm obpasom, 4To
Ha4aslbHOe W KOHEeYHOe 3HauyeHue cOnnxarTcsa, B pe3ynbTaTe Yero yMeHbLIAeTCA BeIMYMHa pa3phbiBa.

OyHKUMA MaTeMaTU4yecKuxX onepauuii BKIKYaeT u4eTbipe napametpa okHa bBllP. Tunbl oKHa
ornpefenAaT KOMAPOMUCC MeXAy paspelleHneM Mo YacToTe U TOYHOCTLH aMMiIUTYAHbIX U3MepeHuid. Buibop
OKHa onpenenserca HeobXoAUMOCTBID M3MEPEHUA KOHKPETHbIX BESIMYUH M XapaKTepUCTMKaMU WMCXOLHOro
curHana.

MpaMoyronbHoe okHo/ Rectangle: Bbibop NpsAMOYronbHOro OKHa. 3TO OKHO MOAXOLUT Ans
CUrHasnoB, He UMEeRLLUNX pa3pbiBOB. 2TO OONBLLUIMHCTBO CUIHAMOB.

OxkHo Blackman/bnakMeHa: OkHo bnakmeHa obecneuuBaeT XyAWyH MOrpelHoOCTs U3MEPEHNS MO
YyacToTe, YeM OKHO XeHHMHra, Ho obecrneunBaeT Ny4llee UCCNef0BaHUE CUIHAN0B C Maslol aMriMTy4oM.

OxkHo Hanning/XeHHuHra: Beibop 3Toro okHa obecrneuvBaer 60MblYH TOYHOCTE W3MEPEHUA Mo
4acToTe, HO MeHbLUYH TOYHOCTb U3MEepeHUs Mo aMrnanTyae No CpaBHEHUKD C MSIOCKUM OKHOM.

OxkHo Hamming/XaMMuHra: ¥ AaHHOroO TMMa OKHa HEMHOrO Jlydlle paspeLleHue Mo 4YacToTe, YeM Yy

XeHHUHra.
Cwrnan po MexoaHan
BpemenHon thopna
obnactv (YT) ilerroamesiie CUrHana
! ToukK i aH L
[ 2048 Tovek ot -'l1rHI}‘lJ'IFI

| AAaHHBIX

MNoTodeyHoe
YMHOEHNE

¢

SN |

PYHKLMA OKHA
Pa3pbisbl | | (X EHHUHI
~,
7 B | |
/ b %
e I =~ |
p N | .7 I
/ b — M CHrHan nocne
BEIMNCEHIH
(P HKLAW OKHA

F
~

IMpn nenonks2cBaHnmn

Bes npumeHeHNA OkHa chyHKLYIW OKHa

Puc. 8-6 Ucnonb3oBaHuu (pyHKLUMMN OKHa B BIMNP
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MUckaxwenna bINe

MpobneMbl MOryT BO3HUKaTh, Koraa ocuunnorpad perMctpupyetr BpPeMeHHOW CUrHals, coAepiKalluii
rapMOHMKK C YacToTaMu Bbille YacToTel KoTenbHukoBa. CKOpOCTb perucrtpaumu OTCYETOB AJ1A YacToT Bhille
yactotel KoTenbHMKOBa SABNAETCA HEeAOCTAaTOYHOW. 3TO MPUBOAWUT K TMOABMEHUK  3epKalbHbIX
HW3KOYaCTOTHbLIX TFapMOHWMK OTHOCUTENIbHO 4acToTbl KoTenbHMKOBa. Takue mMnapasvuTHbie TrapMOHUKMK
Ha3bIBaKT UCKAXEHUAMU.

Yactora Halkencta
0y (V2 YACTOT bl BRIGOPKK)

Annmmryna
p—

MekaneHHble YacTaThl daktndeckne

t—’d’/ YacToTkl

Puc. 8-7 UckaxkeHue 4acTtoT B peXxxume blN®

YcTpaHeHMe UCKaXKeHUH

[nA ycTpaHeHUs 1UckKaXeHuid nonpobyiiTe NpMMeHUTL C/leayoLMe Mephbl:

e C noMowgkio pyyku Bpems/nen 3agaiite 6onee BbICOKOE 3HAYeHUE YACTOThl AUCKPeTU3aumn. Tak
KaK C yBeJIM4eHWEeM 4acToTbl ANCKpeTU3aLnmM yBenn4YnTCca Yactota KoTenbHMKOBa, UCKaXXeHHble
rapMoHuKM byayT otobpaxaTbCa Ha NpaBMbHbLIX YacToTax.

e Ecnu HeT Heob6XxoAMMOCTM MpoCMaTpWBaTh FAPMOHMKM Bbile 20 MIU, BKAWUUTE OrpaHuuyeHue
MoJIoCkbl NPOMyCKaHusA.

e [lpyMeHUTe BHeWHWA GUNBTP K WCXOAHOMY CuUrHany, utobbl OrpaHuM4MTb AWanasoH ero
rapMOHUK 3Ha4YeHWeM Huxe YacTtoTel KoTenbHUKOBA.

e OnpepenuTte napasuTHble FAPMOHUKN U UTHOPUPYITE UX.

e Wcnonb3yiiTe cpeactBa ynpaeBnieHUs MacwTaboM M Kypcopbl AN YBENIMUYEHUS W BbIMOJIHEHUSA
u3MepeHui B criektpe bll1o.

e CurHanel, MMerLUne COCTaBAIOLWY MNOCTOAHHONO TOKa MM CMelleHMe, MOryT CTaTb MPUUYUHOMN
HeBepHOM amnauTyabl pesynstata FFT (BMN®). Ona Toro u4tobbl YMEHbIUUTb BUSIHUE
COCTaBNAKLLENA MOCTOAHHOIC TOKa, BKKYUTE CBA3b C MCTOYHWMKOM CUrHana ro rnepeMeHHoMy
TOKy (3akpbiThiil BXoa AC).

e Y706bl YMeHbWWUTL BAUAHME Oenoro wyMa W NoMex AUCKPEeTU3auvu L4718 Nepuoguyveckux WUnu
OLHOKpaTHbLIX CUTHANOB, YCTaHOBUTE PeXUM YCpeOHeHUs perucrpauum ocuunnorpada.

e [Ina otobpaxeHMAa Ha aKkpaHe pesynbtatoB FFT (BlMN®) ¢ 6onbliMM AMHAMUUYECKUM ANAMNa30HOM
ncnoneb3ynte wkany dBVrms (abBadd). llkana dBVrms (abBadd) ans BbiBOAa Ha 3KpaH
ncrnonb3yet norapudmMmmuyeckuini macwrab.

MpunmeyaHne: npu pabore ¢ ocyunnorpagamu, NOAAEPKNBAIOLNMU BO3IMOXHOCTL Bbibopa ANTMHHBI
namsaTu, HeobxoauMo nepes BKoYeHueM pexuma bl® nepexnountcs Ha "KOPOTKYIO” naMATe.

YnpaeneHue pexunmMom bINP ocyLecTBNAETCA C 3KPaHHOro MeH U UMeeT BUA:

MeHto KoMMeHTapuu

Onepauua
FFT

Beibop pexuma bbicTporo npeobpasoBaHue dypbe

Bbibop kaHana 1, 2 B kauecTBe UcTouHuka FFT (BMNa)

Beibop okHa ans FFT (Bl®)
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Bbibop 3HaueHuss MacwTabupoBaHua cnekTtpa B 1, 2, 5 unum 10 pas.
MNepeMelleHNe 3HAYEHMA LLeHTpanbHOW YacToTbl OCYLLECTBNAETCA peryisaTopom
BPEMEHHOW 3a4epXKH.

Mepexon Ha CreayOWYK CTpaHULY MeHKo

Cnen, Ctp

i Bbibop nuHelHoO Mnn norapudMmnyeckoi WKansbl

dBVrms

Buibop BuAa npeactaBneHns 3KpaHa — pasfeneHHblii Ha OCLUM/IIIOrpaMMy U CreKTp WUiu

Aucnne -
COBMELLEHHLIA Ha OAHOM 3KpaHe.

Paznen

Creg CTp lMepexon Ha NpeabiAyLWyO CTPaHULY MeHK

8.4 Wcnonb3oBaHWe OMOPHbIX OCUUANOrPaMM
OnopHble ocuMNorpaMMbl — 3TO COXpPaH&HHble B MaMATU OCLUMUNNIOrpaMMbl, KOTOpblie MOryT 6biTb
BblBe4eHbl Ha 3KpaH. ®YHKUMA MCMONb30BaHMA OMOPHOro CWUrHana AoCTyrnHa nMocfie COXpaHeHWs
BbIOpaHHOW ocLUMNNOrpaMMbl B 3HEProHe3aBUCMMOW MaMATH.
HaxmuTte kHonky OMOPH/REF ansa BbiBOAa Ha 3KpaH MEHK OMOPHOro cUrHana.

YnpaeneHue pexnMoMm OnopHbIX OCLUINOrpaMM OCYLLECTBASETCA C 3KPaHHOrO MeHI0 U UMeeT BUa:

MeHto KoMMeHTapuu

oroiran Bbibop KaHana 1, 2 B KauecTBe UCTOYHMKA OS5 OMOPHbLIX OCLUMINOrPaMM

Bbibop ynpaBneHus onopHOW ocuunorpaMMoin «A» n «B»

KHonka 3anucu ocumMnnorpammel ot Bbl6paHHOr0 MCTOYHUKA KaK OMOpHOMA

BkntoueHue \ BeiknoyeHne BbIOpaHHOW ONMOPHOIA OCLUNIOrPaMMbl

OnopHas ocuunnorpaMMa «A» Bcerga OTOGDBX{BETCH KpaCHbIM LIBETOM.

OnopHas ocuunnorpaMma «B» Bcerga 0T06pa>|<aeTc91 CbMOJ'IETOBbIM LIBETOM.

MaCLIJTa6MpOBaHMe nnn nepeMmelledHme OonopHbIX ocuumnnorpaMMm npouM3BectM HEBO3MOXHO.
DKpaHHas rpad:lea B peXunMe BKNMIYEHHBIX OMOPHBIX ocUuMn1orpaMMm npuBeneHa HMxe.

REGEER

OnopHasa ocmpuLtorpamma A"

Coxp

OnopHas ocpumorpavmia "'B™

REF A
Bikn
CHi~ 26.6UF v 258 CH1 £-18.41

JdaHHEIe orTOpHOIT HMaHHbIe oTlopHOIT
ocrpuIorpanma A" ocipuTorpavmel B
Puc. 8-8 Oto6pakeHne onopHbIX oCUUNOrpamMMm
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8.5 OpraHbl ynpaBneHWA KaHajna ropusoHTa/lIbHOro OTKJIOHEHUSA

Ocuunnorpad otobpaxaeT curHasbl, UCMOb3YS CETKY C rOpU3OHTasllbHbIM MaclwTaboMm BpeMsa Ha
denenne. MoCcKoNbKY BCe aKTUBHLIE OCLMAIONPaMMbl UCTMIONb3YOT OAHY M TY Xe BPEMEHHYH pa3BepTKy, TO
npubop oTobpaxaeT TONbKO 04HO 3Ha4YeHMe A1 BCeX aKTUBHLIX KaHanoB, KpOMe CllyyaeB, Koraa

WCrnonb3yeTcsa yBenudeHue ¢pparmeHTa (PaclumpeHue) unm nonepeMeHHblid 3anyck.

[OpM30OHTaNbHEIE 3MEMEHTHI YNpaBfieHUA MOIyT U3MeHATb FOpU3OHTalbHble MacwTab M nonoxeHue
ocuunnorpaMm. FOpU3OHTalNbHLIM LEHTP 3KpaHa — BPeMeHHas TovkKa Hadana oTCYeTa ANS OCLMIIIorpaMM.
M3MeHeHMe ropusoHTanbHOrO MacwTtaba MpUBOAUT K PpacTArMBaHUK WM CKaTUK  OCUM/IOrpaMMbl
OTHOCUTENIBHO LeHTpa 3KpaHa. Perynstop roOpu3OHTaNIBHOMO TOJIOXEHUA W3MEeHSEeT TOJIoXeHue
oCUMNNOrpaMM OTHOCUTENILHO MOMEHTaA 3anycKa.

Fopu3oHTanbHblE PperynfaTopsl

Bpemna/aeneHune (c-Hc/s-ns) - YcraHoBKa Tpebyemoro KoadbduumeHTta passeptk. Ocumunnorpad
AKWUIM-4115A aBTOMatu4yecKku onpenenser 4acTtoTy AUCKpeTU3auuMn UCX0oAS U3 YCTaHOBJIEHHOro 3HauyeHus
KoathdpuUUneHTa pa3BepTKu.

MNepBoe HaxaTWe Ha PerynaTop BKJ/IHYAET PEeXWM BblOEIEHUWM 30HblI PacTAXKU. 30Ha PacTAXKU
Bbl4e/ieHa ABYMS BepTMKalbHbIMU KypcopaMu. [lepeMelleHWe KypCOpPOB MO rOPU3OHTaNlM OCYLUECTBASAETCSA
perynstopom CMELLEHME/Position. /13MeHeHMe pa3sMepa OKHa PacTAXKWU OCYLLUECTBNAETCA BpalleHMeM
perynstopa Bpema/geneHue (c-Hc/s-ns).

BTopoe HaxaTue Ha peryisaTop OCYLLEeCTBMAET pacTAXKY Bcex ocuunnorpaMmMm. W3ameHeHue
KoachdurumeHTa MacwTabupoBaHUa OCYLLeCTBNSETCA BpalleHMeM perynstopa Bpemsa/paeneHue (c-Hc/s-
ns). MNepeMelleHue ocuunnorpamMm no rOpU30OHTaNu OCYLLEeCTBNAETCA perynsTopom
CMELLEHME/Position.

MNprMeyaHMe: YMeHbLNTL pa3Mep M3obpaxxeHnn MeHblUe UCXOAHOr0 HEBO3MOXHO.

TpeTbe HaXaTue Ha pPeryisTop OTK/IHYaeT PeXMUM PacTAXKK

CMmeweHune/Position - n3MeHAET ropusoHTaNbLHOE MOJIOXEHWE OCLUANOrPaMM BCEX KaHasloB
(Bknoyas MATH). YyBCTBUTENBHOCTE 3TOMO pPerynaTopa MeHSAeTCq BMecTe C U3BMeHeHUEM ANUTENBHOCTU
pa3BepTKU. HaxaTue Ha pydKy 3Toro perynaropa cbpackiBaeT cMellleHMe MOMeHTa 3anycka (trigger offset)
W BO3BpALUAET ero K ropusoHTasIbHOMY LLEeHTPY 3KpaHa.

rMPU3 MEHHO/HORIZ MENU - nepexoa K 3KpaHHOMY MeHK KaHana TOpU30OHTaNnbHOro
OTKJIOHEHHUS.

OnucaHune MeH ana mopeneit AKUN: 4115/1A, 4115/2A, 4115/3A, 4115/4A, 4115/5A

MeH10 KoMMeHTapuu

PaCTAKKR Bkn/BbiKN. BKAtoueHMe 4aHHOW oNuun NPUBOAMT K pasfeneHuio 3KpaHa Ha [Be 4yacTu: B
BN BepXHeil YacTu oTobpaxkaeTcs OCHOBHOW CUTHan; B HUXHEN YacTu 3KkpaHa otobpaxaercs
YBeNIMYEHHbI OTPe30K cUrHana. MiaMeHeHne paszmepa OKHa PacTsXKWU OCYLLECTB/IAETCS
BpallleHueM perynsatopa Bpemsi/aenenue. Mpu 370 B BepXHEM OKHEe NMPOUCXOANUT
pacluMpeHue/cy)KeHne ropusoHTanbHbIX rPaHNL BbiAe/IeHHbIX CUHUM LIBETOM.

P | Buibop rnybuHel namatu: kopoTtkas (20 KB/kaH), anuHHas (1 MB/kaH).
Koportkas

OnucaHune MeHw pna Mopeneit AKUN: 4115/6A, 4115/7A

MeHto KoMMeHTapuu

OTobpaxeHne ocLMUINOrpaMM Ha OCHOBHOW pa3BepTKu.

BrltoueHne pexuMma BhblAeNieHUA 30Hbl PACTAXKWU. 30Ha PacTAXKW BblaeneHa ABYMSA
TaHOBKS BEpPTUKalbHBIMU KypcopaMu. NepeMelleHUe KypCOpOB MO MOpU30OHTanu OCYLLEeCTBNAEeTCS
perynatopom «CMmelleHue». MIaMeHeHWe pa3Mepa OKHa pacTAXKKW OCYLUeCTBASeTCa
BpalleHWeM perynatopa «Bpemsa/aeneHune».

PacTsaKa BblA€NEeHHOro OKHa.

Pacimp




8.6 OpraHbl ynpaBneHMA 3anycKoM pa3BepTkv (CMHXpOHU3auuen)
8.6.1 ABTOMaTM4YecKan YyCTaHOBKa

ABTOMaTUyeckaa yCTaHOBKa MapaMeTpoB pa3BepTKW, 3anycka U Ko3apdUUMEHTOB OTK/IOHEeHUs AN
oTobpaxeHnsi LWMPOKOro AManasoHa NoBTOPSIOLWNXCA CUTHAOB.
B pexuMma aBTOMaTU4YeCKOi YCTaHOBKM, MpPU HaNUuMyU CUrHanoB Ha oboux BXofax, CUHXPOHU3ALMA
6yaet BeibpaHa oT KaHana, uMelolero HanbonbLWWii ypoBeHb CUrHana.
Mocne oKOHYaHWS aBTOMATMYECKO YCTaHOBKM 3KpPaHHOe MeHIo npuobpeTtert BUA:

3KpaHHOE MeHK
aBTOYCTaHOBKM.

PesynbTatbl
GbICTPbIX U3MEpPEeHUN

Puc. 8-9 Oto6pakeHue pe3ynbTaTtoB 6bICTPbIX M3MEepeHUii NPy aBTOMaTUUYECKOW YCTaHOBKe

MpU UCNONb30BaHUM MEHK aBTOYCTAHOBKM BO3MOXHO BbibpaTb OAMH M3 uYeTblipex crnocobos
ONTUMM3ALUMN OTOBPaXKEHUSA CUrHana U b6bICTPbIX U3MEpEeHMUit:
1. Mepuoauyeckuit curHan c otobpaxeHneMm HeCKONbLKUX NepuoaoB CUTrHanNa;
2. lMepuoanyeckuii curHan c otobpaxeHneM O4HOro rnepuoja CUrHana;
3. OtobpaxeHue HapacTawLliero ¢poHTa CUrHana;
4. OTtobpaxeHue cnagatwollero GpoHTa cUrHana.
B 3aBucuMocTu oT Bbi6paHHoro cnocoba aBTOYCTaHOBKM CUrHana, Ha 3kpaHe ocuunnorpada 6yayr
oTobpaxaTbcs ObiCTpbie U3MepeHUs, Haunbonee xapakTepHbie AN 3TOro TUMa aBTOYCTAHOBKM.

MPUMEPBI TunoB naMepeHue npuBeaeHsl B Tabnuue HUxe:

Cnocob onTuMmsauum N3mepsieMble NnapaMeTpbl

Mepuoagnyeckuin curHan c otobpaxeHneM HecKoNbKUX Vpp - NMUMKOBOE 3HauyeHue
nepuoaoB CMrHana Mean - cpegHee 3Ha4YeHue

Prd - nepuop curHana

Freq — yacTtoTa curHana
Mepuognyeckuini curHan c otobpaxxeHMeM ogHoro Vmin — MMHUMManbHOE 3Ha4yeHue
rnepuoaa curHana Vmax— MakcuMalnbHOe 3HayeHue
Mean - cpegHee 3Ha4YeHune
+Wid — AnuTenbHOCTb UMMYMbCa

OTtobpaxeHune HapacTawuwero GpoHTa curHana Rise — BpeMs HapacTaHus
\/pp - MMKOBOE 3HaYyeHue
OTobpaxeHune crnagarwluero ¢ppoHTa cUrHana Fall - Bpems cnaga

Vpp - NMKOBOE 3Ha4eHue

Ons OTMeHbl MpoOU3BeAEeHHbIX YCTAaHOBOK WM BO3BpalleHUA B npeablayliee COCTOSHUE HaXMUTe Ha

)

KHOMKY crnpaea 0T MKOHKH
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8.6.2 MeHI CMHXpPOHMU3aLUWUH

TepMMHONOrUA NpoLecca sanycka

Puc. 8-10 YpoBeHb 3anycka

3agep)Ka 3anycka — BpeMs, B Npeaenax KOTOpOro MOXeT perynnpoBaTbCs 3amnyckK, HadyuHas C
HyNneBoro 3HaudeHus. lNonoxeHWe MOMeHTa 3anycka MOXHo perynuposate oT 0 go 100% npeanyckoeoro
MHTepBana (cneea HanpaBo MO CeTKe), WNM B [AeneHuax BpeMeHHol wkansl (oT 0 mo 10000),
OTCYMUTBLIBAEMbIX OT MOMEHTa MycKa.

Bua cBA3KM - cnocob noaKNYeHua CUrHana Ha BXOL, CXeMbl 3amnycKa

YpoBeHb - [Moporoeoe HanpsXeHue (B), Nnpu KOTOPOM NMPOUCXOAUT 3anycK

HaknoH (dpoHT) - HanpaBneHWe nepexofa 3anycKawlero HarnpsaXeHus, Mo KOTopoMy
OCYLLeCTBNSAETCA 3anyckK.

Haxmute kHonky MEHHKO CUHXP/TRIG MENU 30Hbl TRIGGER (CMHXP). Ha 3kpaHe nosiBUTCSH
MeHK (YHKLUMOHAlbHbLIX KHOMOK, NOKa3biBas BO3MOXHble YCTAaHOBKM CUCTEMbI 3amnycKa.

MeHto KoMMeHTapumu

Tun Bbibop BUAa CUHXpOHM3aUWUK
(DPOHT

Bbi6op UCTOUYHMKA CUHXPOHU3ALMU

Bbibop pexuMma 3anycka pa3BepTKu

lMepexon K cnegyroLlei CTpaHuUe MeHK

Bbl60p BUA4 CBA3U CXeMbl CUHXPOHU3aUUKM

YCTaHOBKA BpPeMeHU yAepXaHus 3anycka pasBepTKu

Cb6poc BpeMeHU yaepxaHusa Ha 100 Hc

BosBpaT K npeabiaylieil CTpaHULEe MeHIo




8.6.3 Buabl CUHXpPOHU3aLUHU

Ocuunnorpad uMeeT 5 pexnMoB 3anycka:

e [lo ¢poHTY

e [lo 3agaHHbIM NapaMeTpam ANUTENbHOCTU UMMNY/bCa
TB cuHXpoHU3auus

Mo ckopoCTU M3MeHeHUs

e [lonepeMeHHbI 3anycK

MoaMeHo TUMNa CUHXPOHMU3aLNK:

CUHXpOHU3aUMsA No GPOHTY, 3amnyCcK CXeMbl CUHXPOHU3ALUUN NMPOUCXOAUT B

®poHT/Edge
MOMEHT NepeceyeHua CUrHaNOM 3a1aHHOTO YPOBHS 3anycKa.

CWHXpoOHM3aUMA MO YCOBUAM AJIMTENIbHOCTU MMMyNbCa, 3anyck CXeMbl
MMI'IYJ'IbC/PUlSE CUHXPOHM3AUUKN NponcCxogut B MOMEHT, Korga AJWTe/IbHOCTE MMNyJibCa
COOTBETCTBYET 3aAaHHbIM cneundU4ecKnM YCIOBUSAM.

CWHXpOHM3aUUA TeNIeBM3MOHHbIM CUrHanoM. 3anyck pasBepTku ans 1B

TB (Bugeo)/Video
CUrHana npoucXoAWUT NpU YAOB/ETBOPEHUM CrneuuanbHbiM ycrnoBuam TB-

cCUrHana.
CKopocCTb 3anyck ocuunnorpada nNnpoMcxoguT B 3aBMCUMOCTU OT 3a[aHHOW CKOPOCTU
(HaknoH)/Slope M3MeHeHUsa curHana (HapactaHue unu cnag).

lMonepeMeHHbIn 3anyck or KaHana 1 M Kanana 2 pgns

MonepeM./Alternative
pem./ HEeCUHXPOHU3UPOBaHHbIX CUrHaN0B

8.6.4 CuHXpoHu3auusa no (ppoHTy

Knaccuueckana CUHXpOHM3aUMs, B STOM peXuMe BO3MOXHO BbibpaTb CUHXPOHM3ALMIO
NMoNoXUTENbHbIM (DPOHTOM ﬁ, CUHXPOHM3ALUMIO OTpULIaTeNbHbIM (PPOHTOM WU CUHXPOHU3ALMK TIO
nwbomy dpoHTy, KoTOpbli 0OHapyXeH MepBbIM ii! M3MeHnTb BeIMYMHY YPOBHA 3arycka MOXHO C
nomowbio perynatopa YPOBEHb/LEVEL Ha nepegHeit naHenu B 30He TRIGGER (CHMHXP). YctaHoBKa

YPOBHSl 3anycka OCYLUeCTB/ISIETCA BpalleHUeM perynstopa; HaxaTue Ha perynaTtop ypOBHSA 3anycka
yCTaHaB/IMBaeT YPOBeHb 3anycka B nosioxeHue 0B.

8.6.5 CMHXpoOHM3aLMUA NO YCNOBUAM ANIUTENBHOCTU UMNYJbCa

Kak paﬁDTEET peXxMM CMHXpPOHM3aLlMUM NOo AJNINTENBHOCTH

PeXXUM CUMHXpOHW3aLMKM MO ANUTENILHOCTM MO3BONSAET OnpeaenuTb ASIUTENbHOCTb MOMOXUTENIbHOIO
WKW OTpULATEeNIbHOrO UMMNYyNbCa, KOTOPLINA 6Y,EI,ET Bbi3biBaTb 3amnyck. MoXHO TakXe 3ajaTb AuanasoH
ONTNTENbHOCTEN, B Npegenax UnM BHe KOTOPOro 6y,u.eT NMPOUCXoANTb 3anycK.

AN yCTaHOBKU pexXuMa CUMHXPOHM3aLMUK MO ANUTENbHOCTU BblﬁpaTb TUMN CMHXpOHM3auun UMnynec ,
npw1 3TOM rnaeHoe MeH CUHXPOHWU3aUunK npwoﬁpeTeT BUA:

Twn

4 AMmnee

T oMHK
CH1

roe BO3MOXHO 3a4aTb NapaMeTpbl UMNYNbCa

MeHto YCTaHOBKU KoMMeHTapui

" ANMNTENTbHOCTE MONOXUTENBHOINO MMMNYJibCa MeHbLle 4YeM...

J‘—-->q_ ANMUTENbHOCTE MONOXUTENBHOIO UMNYJ1bCa 6onbue yemM...




_Fq_ ANMNTENbHOCTE NMONOXWUTENBHOIO MMNYJibCa paBHa...

qF ANMNTENTbHOCTE OTPMULUATEJIbBHOIro MMNyJsibCa MeHbLle YeM...

2]
=

ANNTENNbHOCTE OTPULUATEJIbHOIro UMnynbca 6onble yem...

ANMNTENNbHOCTE OTPULUATEJIBHOIro UMnynbCa paeHa...

YcTaHOBKa 3Ha4YeHWWA OCYLLUeCTBNAETCA HaXaTMeM Ha KHOIMKY
MHorodyHKUMOHanbHoro perynsatopa (3) Ha nepeaHeit naHenu L30.

U BpalleHnem

8.6.6 CuHxpoHMu3auua No napamerpam TB curHana

B >ToM pexuMMa CcXeMa CUMHXpPOHM3aUMW [aeT BO3MOXHOCTb CUHXPOHM3aAUWM  MOJIHOrO
Te/IeBM3MOHHOIO CUrHana, Belbopa NMonApHOCTU BMAEO CUrHana, Bblbopa CUMCTeMbl LBETHOTO TENEBUAEHMUSA,
Bbibopa TB-cTpoku, u TB nons.

[Onsa yctaHOBKM pexuMma TB- cMHXpoHM3auuu BbiOpaTb TMM CUMHXpOHM3auuu TB, Npu 3TOM [NaBHOE
MEeHI CMHXPOHU3aUWuK npuobpeTeT BUA:

Tun
Brgeo

Tvn
Buneo
AT OHHME

CH1

CTaHoapT
MNTSC
Peskim
AETO

MonapH

Y CTAHOBKK
CTROKM

cneq Ctp Cnen Ctp

Page2 ) 1o

CTaHaapT
Beibop cTaHfapTa nepeaauun TeneBusnoHHoro curHana NTSC, PAL/Secam

Bbi6op NonspHOCTU TeIEBU3UOHHOIO CUIHAaNa: CUrHan Cc oTpULAaTeNbHbLIMU
i 8 (ucnonbayetcs B Poccuu) WM NONOXUTENIbHBIM CUHXPOUMITYIBCOM.

B noboM Tuna TeneBU3NOHHOIO CUrHana MoXHO 3aAaTh Cleaylolme napaMmeTpsbi:
e BCe CTPOKMH,

e HOMep CTPOKM,

e  HeueTHble nons,

e  YeTHble nons.

YcTaHOBKa HoOMepa CTPOKKU OCYLLeCTBSeTCA BpalleHneM MHOrodyHKUWOHanbHoro perynatopa (3)
Ha nepegHei naHenu L130.

8.6.7 CuMHXpOHM3aLMUA NO CKOPOCTU USMEHEHUSR

B 3ToM pexuma cxeMa CUHXPOHM3AUUW A3ET BO3MOXHOCTb CUHXPOHM3ALUMM CKOPOCTU U3MEHEeHUS
curHana (HapacTaHue Wiu cnaa). YpoBHU OT M A0 KOTOPbIX BbIYMCIAETCA CKOPOCTb U3MEHeHWs CUrHana
33al0TCA NONb30BaTeNeM.

[ns yCTaHOBKU peXuMa CUHXPOHM3ALUUM MO CKOPOCTU M3MEHeHUs BbibpaTb TUM CUHXPOHM3ALUM
CKOpOCTb, NMpY 3TOM IMTaBHOE MeHI0 CMHXPOHU3auuu npuobperter BUA:



Tun Tvn
HaknoH HaknoH
LT OHHME Bepruk,
CH1

Koraa Peskim

= ABTO

Bpema
¥ CTAHOBKK

1.86m=
Cneg Ctp Cnen Ctp

i

MeHto YCTaHOBKU KoMMeHTapui

—_.i}l:“: Koraa BpeMsa HapacTtaHus 6onblue 3a4aHHOro 3Ha4YeHUs
!l{'li Koraa BpeMsa HapacTaHUs MeHblUe 3aaHHOro 3Ha4YeHuns

Koraa BpeMa HapacTaHUs paBHO 3aJaHHOMY 3HA4YeHUI0

Korpa Bpemsa cnaga 6onblue 3a4aHHOro 3Ha4eHUN

Korga BpeMsa cnaga MeHblle 334aHHOro 3HauyeHus

Korga BpeMsa cnaga paBHO 3a4aHHOMY 3Ha4YeHWK

YcTaHOBKa 3HauYeHWii OCYLLEeCTBNAETCA BpalleHueM
MHorodyHKUMOHaNbHoOro perynartopa (3) Ha nepeaHeil NaHenu

LU30

Beprik. Beibop noporoBbiX YpOBHEN (BEPXHEro U HUXHEro) npu
KOTOPbIX pacCYMTLIBAETCA CKOPOCTb HapacTaHusa (ppoHTOB

8.6.8 lMonepeMeHHbIN 3anycK

Korga BbibpaH mnonepeMeHHblii 3anyck, WCTOYHMKaMM 3arnycka sBnsiooTcd oba BepTUKanbHbIX
KaHana. 3ToT peXwuM MOXHO WCMOoNb30BaTh ANA UCCNeNoBaHWA ABYX He3aBUCUMbIX CUrHanoB Ha pPasHbIX
koadduUMeHTax pasBepTKU ANA KaXaoro KaHana. Bo3MoxHo BbibpaTb pasfnuuHblie YCTaHOBKWM PEXWUMOB
3anycka ANA Ka)XJoro KaHana - 3anyck rno ¢poHTy, No 3a4aHHbiM NapaMeTrpaMm AUTEeNbHOCTU UMNY/bCa,
TB-CcMHXpOHM3aLMs, MO CKOPOCTU M3MeHeHusa. WMHdopmaums o6 ypoBHAX  3anycka, KoadduuueHTax
pa3BepTKWU, BpeMeHu 3aJepXku U T.4. 6yayT otobpaxaTbcA Ha 3KpaHe ocuwnnorpada Hes3aBUCUMMO ANS
oboux KaHanos.

MpuMep ucrnosb30BaHUA NOMNepeMeHHOoro 3anycka npuBeaeH Ha pucyHKe BHU3Y.
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Puc. 8-11 NonepeMeHHbIN 3alyCK

8.6.9 Bbi6op MCTOYHMKA CUHXPOHU3aAUMNN

Onsa Bbibopa UCTOYHUKA CUHXPOHMU3ALUMW B TMAaBHOM MEHK CUHXPOHWU3aUMKM HaXaTb KHOMKY
CTOHHMK
KAHI

B KayecTBe UCTOUYHMKA CMHXPOHM3aLKUKU MOXHO BbiOpaTh:
e WcToyHUK curHana sanycka KAH 1;
e cTo4yHUK curHana sanycka KAH 2.

8.6.10 Bbi6op BMaa cBA3M UCTOYHMKA CUHXPOHU3aLUN

[nsa Beibopa BUAa CBA3M UCTOYHUKA CUHXPOHM3AUWUM B TNMaBHOM MEHK CUMHXPOHW3aUWUKW HaXMUTe

KHOMKY i
B kayecTBe BMAa CBA3M UCTOYHMKA CUHXPOHM3ALUUWU MOXHO BbibpaTh:
e (CBA3b MO NOCTOAHHOMY TOKY — DC;

¢ (CBfA3b Mo NepeMeHHOMY TOKY — AC;

e BY dunbtp - LF Reject;

e HY ¢unbtp — HF Reject.

8.6.11Ucnonb3oBaHune (pyHKLUUN BPEeMEHU yaepiKaHUA

Korga namepsAeMblii CUrHan UMeeT CRoXHyw ¢dopMy, C ABYMA unv 6onblue YacToTaMu MOBTOPEHUSA
WNM TMepuogaMu TMOBTOPEHUA, peryiMpoBKa YPOBHS 3anycka He MoXeT obecrneynTb YCTOWYMBOro
n3obpaxeHua curHana. B 3ToM cnyyae YCTOMUYMBYK CUMHXPOHM3AUMIO MOXHO MOAY4YUTb, WCMOMbL3YS
3a[epXKy 3anycka pa3BepTKW perynupyeMoil Unu ee anbTepHaTUBHOE Ha3BaHue - GYHKUWK yAepXaHus.
Ha Puc. 8-12 BBepxy wu3obpaxeH curHan cnoXHow ¢opMbl, B 3TOM Cly4dyae [axe TMpuU YCTONYUBOM
CUHXPOHU3aUUK, Ha u3obpaxeHun OyneT nepekpbiTMe ABYX CUrHanoB, BCNeACTBME TOro, YTO KaXabli
3anycK pasBepTKU NPUXOAUTCA Ha pasfinyHble Nepuoabl BpeMeHU. 3HavyeHue Bpemenun HoldOff/YanepxaHue,
B 3TOM C/ly4ae, MUMeeT HyfleBoe 3Ha4eHue.

Ha Puc. 8-12 BHM3Y wu300paxeH TOT Xe& CUrHan, HO C U3MEHEeHHbIM 3HauyeHWe yaepXKaHus
(BpeMeHeM 3afepXXKW 3arnycka pa3BepTKM), B 3TOM Cc/lyyae CUHXpoHu3auua Oyaer ycTolumBoK, a
n3obpaxeHue 6e3 nepekpbiTUS.



r Mepuon curHana ﬁ Yactn curHana
HMHTHPYENBIE Ha
_~—— 3KpaHe

TN L

Xopn pasBeprki

" Anurensroots,
Y pErynMpyrMpYEmMan
py4koit HOLD OFF
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8.6.12 Pe)xxuMbl paboTbl pa3BepTKHU

Pexxum paaBépTKH onpeaendetr noeegeHue ocu,vlnnorpadaa BCe 0OCTa/lbHOe BpemMda OTIMYHOEe OT
MOMeHTa 3anycka. Ocuunnorpad npeanaraeTt TpU peXxuMa pasBepTKu:
L] aBTOMaTM'-iECKMﬁ;
*  XKaywmid;
e OAHOKpPAaTHbIN.

ABTO (AUTO): >TO0T pexuM pa3BepTKM NO3BONAEeT ocuunnorpady perucTtpupoBaTh gaxe Te
CArHanbl, KOTOpble He COOTBETCTBYHT YC/IOBUKD 3anycka. [lpM OTCyTCTBMM MYCKOBOrO CUrHana
COOTBETCTBYHLLEro YCNOBMAM 3anycka ocuunnorpad uyepes onpenesneHHbld nepuos (Kak onpeneneHo
HacCTPOMKOM ANMUTENBHOCTM pa3BepTKW) MpoM3BeAeT camo3anyck. B cnyyae Takoro ¢opcuMpoBaHHOIO
3anycka npouecc otobpaxeHus ocuWIIOrpaMMbl Ha 3KpaHe HUKaK He CBA3aH C CaMWM CUrHanoM, rMo3ToMy
ec/niv MOoABMAETCA AeWCTBYIOLMIA MYCKOBOW CUrHan, To usobpaxeHne Ha 3KpaHe CTAHOBATCA CTabWUNbHbIM.
Iwoboin dakTop, BbI3biBawOWMUiA HecTabunbHocTe GopMbl cUrHana, MoXeT ObiTb ObBHapyXeH B pexume
aBTOMaTM4eCcKOro 3arnycka, HarnpuMmep, Npu NMpoBepKe BbiXOAa UCTOYHMKA NMUTaHUA.

NMprMe4vaHue: NpU yCTaHOBKE FOPU30HTAILHOW pa3BepTKU MedneHHee 50Mc/aen, aBToMaTU4YeCcKuUi
pexuM He NO3BONIAET ocuunnorpady pearypoBaTb Ha BXOAHbIE CUTHanbI.

XAOVIUMNA (Normal): xaywmii pexum nepesBoauT ocuuinorpad B peXxuma oXuaaHus BbINOJHEHUS
YCNOBUA CUMHXpPOHM3auuu W ocuunnorpad Oyaer peructpupoBaTe GOpPMY CUrHanoOB TOMBKO MpwU
BbIMOJIHEHUW YCNOBWUIA 3anycka. [pyM OTCYTCTBMM 3TUX YCIOBMA ocuunnorpad XAET MX MOABMEHUA U Ha
3KpaHe coxpaHsaeTca npeabiayuwas ocuuanorpaMmma, ecim 3To BO3MOXHO.

ONHOKPATHbINA (Single): B pexuWMe OAHOKPAaTHOro 3anycka Mocie HaXaTus KHOMKK
MYCK/CTOM/RUN/STOP ocuunnorpad XAET BbINOJHEHUA YCIoBUI 3anycka. [lpy MX BbINOJIHEHUM
ocuunnorpad perucTtpupyet ogHy (opMy CUrHana u octaHaB/MBaeTcA. [OBTOPHbLIM OAHOKPATHLIA 3amnyck
BO3MOXeH Npu HaxaTthu Ha kHonky OQHOKP/SINGLE.

A Bblbopa pexuma paboTbl pa3BepTKM [NaBHOM MeHK CUHXPOHM3aLUMW HaXMUTE KHOMKY

1 npounseeguTe Bbl60p HeobxoanMoro peXumMa.

8.7 W3MepeHMA C NOMOLLbBIO KYPCOPOB

BBepgeHue

Kypcopbl UrpatoT BaXKHYK poOSib B U3MEpPEHUW MapamMeTpoB CUrHanos. X MOXHO nepemMewaTtb Mo
BCcei obnactu ocuMnaorpaMmel, U3MepAs HanpsaxeHue u Bpems. Kypcopbl yaobHbl ona 6bICTpbIX, TOYHbIX
N3MepeHUin C MMHUMYMOM MHTeNNeKTYyalbHbIX 3aTparT.

Kypcopsbl ynpaenswTca kHonkoit KYPCOP/CURSORS 1 MHorodyHKLMOHaNbHbIM perynatopoM (3)
YcraHoBKka Ha nepegHei naHenun U30. lNpu Haxatuu Ha KHomkKy Kypcopbl BKIKOYaeTCAa 3KpaHHOe MeHH
KYPCOPHbIX U3MepeHWUii:



Pestm
PyqHOR

Twn

Hanpas

IIET CHHME
CHi1

Pe)>xuMbl paboTbl KypCOpPHbIX U3MepeHUt
KypcopHble u3MepeHMsa MOryT NPOBOAUTLCA B CMeAYHOLWMUX peXxnMax:

B pyuHom pexume (Manual) Kypcopkl NnepeMeLlaTca Nnoib30BaTeneM.

B pexume cnexeHus (Track) Kypcopbl NepeMeLlanTca BMecTe ¢ BblibpaHHOM
¢dopmMoii curHana.

B pexume ABTO KaccuMyeckue KypcopHble W3MepeHUs He MpoBOAATCA, a
Kypcopbl MWCMONbL3YKTCA B peXuMe aBTOMAaTUUYECKUX U3MepeHuin ana
0TOBpaXeHUss aHHOTaUMi, Kak 06ecneymBalTca aBToMaTUYecKue U3MepeHus

8.7.1 Pe)XXMM KYPCOPHbIX U3SMEPEeHUN «PY4YHOI>»

KoMMeHTapui

Kypcopbl oTobpaxaeTcs Kak ropu3oHTanbHble NIMHUSA ANSA U3MEPeHUs aMMauTyAHbIX
napaMeTpoB

Kypcopbl oTob6paxaeTca KaK BepTUKalbHble JIMHUA ONA WU3MEepeHUs BpeMeHHbIX
napaMeTpoB

Bbibop MCTOYHMKA KYPCOPHbBIX U3MepeHUii.
B kKayecTBe MCTOYHMKA MOXHO BbibpaTh:
« KaHanl, 2
¢ MaTteMaTuKa (ecnm ucrnonb3yercs)
e OnopHasa ocuunnorpamma «A» (ecim UCnosib3yeTcs)
e OnopHasa ocuunnorpamma «B» (ecnu ucnonbsyercs)

B sToM pexume ocuunnorpad M3MepseT 3Ha4YeHUS KOOpLAMHAT KYpCOPOB ANS aMMUTYAHbIX WK
BPEeMeHHbIX NapaMeTpoB BbIYMCASET pasHMLY MeXay KoopAuHaTaMu KypCOpOoB.

MpuMeuyaHue: npu Bbibope B KauyecTBe KaHana wuctoyHuka MATEM/MATH, pe3ynbTaTbl MMeKOT
eavHuUbl n3mepenus “div’(geneHue).

MepeMellleHne KYpCOpOB OCYLLECTBASIeTCS BLIOOPOM B MEHI0 aKTUBHOIO Kypcopa «A»

unmu «B» U nepeMelleHneM KypcopoB MHOroyHKLMWOHaNLHbIM perynatopoM (3).

MpuMeyaHMe: Kypcop MOXHO NepeaBuUraTh TOJILKO Npu 0TOBpaXXeHUM Ha 3KpaHe MeHIo
KYpCOpOB.

[Nns nonyyeHusa pe3ynbTaToB U3MepeHUa HeobxoamMMmo:

e OtobpaxeHne Kypcopa «A» (Kypcop BpeMeHW LEHTPUpPYEeTCS MNocepeauMHe 3KpaHa;, Kypcop
HanNpsXXeHUA LLeHTPUPYETCS MO YPOBHIO 3eMNIM KaHana)

e OTobpaxeHue Kypcopa «B» (cM. BbilLe)



e OtobpaxeHue ropU3OHTANBLHOIO MPOMeXyTKa Mexay Kypcopamu «A» n «B» (AT): abcontoTHoe
BpeMs pacnofioXXeHUs KypcopoB «A» u «B» n Bpemsa Mexay Kypcopamu. OtobpaxeHune (1/ AT),
eanHuubl nsmepenua: Hz (My), kHz (kfy), MHz (Mly), GHz (IMwu).
e OtobpaxeHue BepTUKANLHOTO MPOMEXYTKa Mexy Kypcopamu «A» u «B» (AV): abconwoTHoe
HarnpaXeHue KypcopoB «A» U «B» 1 HanpsXeHWe MeXay KypcopaMu.
NMprMe4vaHMue: M3MepeHHble 3HaueHua OyayT aBToMaTuyeckn oTtobpaxaTbCq B MpaBOM BEPXHEM
YrNly 3KpaHa, Koraa MeHHK Kypcopa CKpbITO UM Ha 3KpaHe oTobpaXakrTca Apyrve MeHHo.

MICTOHHME
CH1

CH1= 16,681

Peskim
PyuHOM

Tun

FICTOHHME
CH1

CH1== 18,84 H2== 2,881 M 2358p=s CHL F1.ea8l

Puc. 8-14 KypcopHblie uaMmepeHus, Tun: HanpsaxeHue

8.7.2 Pe)XXMM KYPCOPHbIX U3SMEPEHUN «CcleXeHue

MeHto KoMMeHTapui

Bbibop MCTOYHMKA U3MEpeHUid ANA Kypcopa «A».
B kayecTBe MCTOYHMKA MOXHO BblbpaTh:

e KaHanl

e KaHan 2

e Hukakoi (BbIK/HOYEH)

Cursor A
CH1

Bbibop UCTOYHMKA U3MepeHUid Ana Kypcopa «B».
CikeeB B kauecTBe UCTOYHMKA MOXHO BblbpaTh:
S Kanan 1
CH1 .
o KaHnan 2
e Hukakoi (BbIK/HOYEH)

Buibop ynpaeneHns KypcopoMm «A». MHorodyHKUUOHANbLHLIM perynsatopoM (3)
BO3MOXHO NepeMellaTs KYpCcop B rOPU30HTa/IbHOM HanpaBieHuu.

Buibop ynpaesnenns KypcopoM «B». MHorogyHKUMOHaNbLHLIM perynstopom (3)
BO3MOXHO NepeMelliaTs KYpCcop B FrOPU30HTANIbHOM HarnpaBieHUu.




B pexume cnexenusa (Track), npu nepeMelleHUMM Kypcopa B TOPU3OHTaNbLHOM HampaBieHUH,
ocuunnorpad aBTOMATUYECKW HAXOAUT TOUKY MepeceyeHUss C OCUWINOrpaMMoil, U  Kypcopbl 6yayT
nepeMellaTbca BMecTe ¢ BbibpaHHoI dopMoii curHana.

[nsA ocylwecTBNeHUA KYPCOPHbIX U3MEPEHUIA B peXuMe cnexeHus Heobxoanmo:

e BbibpaTtb pexum cnexeHus (CnexeHne) ANS KYPCOPHLIX NepeMeLleHnid;

e BbibpaTtbk KaHan uctoyHuka (ACToOUHMK) ANs u3MepeHUn Ans Kypcopa «A» U Kypcopa «B»;
e [lepeMellaTb Kypcopbl ANA U3MEHEHUA X FTOPU3OHTANIbHOIO MOJIOXKEHUS.

NMpuMevaHue: ropM3oHTaNbLHOE NepeMeLleHne Kypcopa BO3MOXHO TOJIbKO MpuU OTOﬁpa}KEHHM MeHIo
peXxumMa cnexeHud.

[nsa nonyyeHus pesynbTaToB U3MepeHus Heobxoanmo:

s OtobpaxeHue Kypcopa «A» (Kypcop BpeMeHM LEHTpUpYeTCs MnocepeauHe 3KpaHa; Kypcop
HanpsXeHUsa LLeHTPUPYETCA MO YPOBHIO 3eM/IM KaHana)
. OtobpaxeHue Kypcopa «B» (cM. Bbille)

OTtobpaxeHne ropusoHTaNbHONO MPOMEXYTKa Mexay Kypcopamu «A» 1M «B» (AT): abcontoTHoe
BpeMs pacrnofioXXeHUs KypcopoB «A» n «B» 1 BpeMs Mexay Kypcopamu. OtobpaxeHue (1/ AT),
eanHuubl usmepenua: Hz (My), kHz (kMu), MHz (Ml'y), GHz (I'Mu).

. OtobpaxeHue BepTUKANbLHOTO MPOMEXYyTKa Mexy Kypcopamu «A» u «B» (AV): abconwoTHoe
HarpsaXeHue KypcopoB «A» U «B» 1 HanpsXeHne Mexay Kypcopamu.

MpuMeyaHMue: M3MepeHHble 3HauyeHus OyayT aBToMaTuUyecku oTobpaxaTbCs B MPaBOM BepXHEeM
Yrny 3KpaHa, Korja MeHio Kypcopa CKpbITO UM Ha 3KpaHe oTobpaakwTca Apyrve MeH

Puc. 8-15 KypcopHblie U3MepeHUA B peXXUMe ClieXXeHUA

8.7.3 Pe)XXWM KYpPCOPHbIX USMEepeHUN «ABTO>»

PeXXuM KYpCOpHBIX W3MepeHUWA <ABTO» WCMONbL3YETCA COBMECTHO C pPeXWMMOM aBTOMaTUYeCKUX
n3MepeHuid. [laHHbI peXuM CNyXWT ANS Bu3yanv3auuu BblOpaHHOro aBTOMaTMYECKOro W3MepeHusa C
NOMOLLLH KYPCOpPOB.

Mcnonb3oBaHue pexmnma «ABTO»:

1. Haxatb kHonky KYPCOP/CURSORS a4 BX0Aa B MEHIO KYPCOPHbIX U3MEpPeHWiA;

2. BbibpaTb pexunM KypCOpHbIX U3MepeHUnii «ABTO»;

3. TlepeilTM B MEHI0 aBTOMaTUUYECKMX U3MepeHUit HaxaB kHonky U3MEP/MEASURE;
BeibpaTe napaMeTp 4nA aBTOMaTM4YeCKOro usMmepeHus. B MeHw oTobpasuTca TUM M3MEpeHUs U 3Ha4YeHue
M3MepsAeMOro mapamMeTpa, M3MepeHHOe 3HauyeHue TakK Xe 6yaer oTobpaxeHO C MOMOLLUBH KYpPCOpPOB Ha
TeKyLlel ocuMnnorpamme.

8.8 ABTOMaTU4YecCKHWe U3MEepeHMUA

ABTOMaTUYyeckne U3MepeHuss - 3TO MpeABapuTeNbHO 3anporpaMMUpOBaHHble  Mpoueaypsl
U3MepeHus, COKpallalllue ornepauuu Mo HACcTpPOMKe KYpCOpOB B CTaHAAPTHLIX CUTyauusax, TakuxX Kak
U3MepeHUs BpeMeHW HapacTaHus, Ccnaja, aMmnauTydbl MUK-MMK M T.4. ABTOMaTUYecKue WU3MepeHus
pPEeKOMEeHZYeTCs WMCMNOJIb30BaTbh NMPU aBTOMATMUYECKMX BbIYUCIEHUSIX MapaMeTpoB CUrHasa OCLWUIOrpaMM.
MMeeTcAa BO3MOXHOCTb BbIMOMHEHUS U3MepeHuid, o6Wux AN  HEeCKONbKUX  OCUWIOrpaMM, C



OLHOBPEMEHHLIM BbIBOLOM L0 5 M3MepseMbiX Be/IMYNH. MOXHO TakxXe BbIBECTU Ha 3KpaH NofHyw Tabnuuy
U3MEepeHUN.

Ecnu no Kakoi-To npuymHe napaMeTp He MoxeT ObiTb KOPPeKTHO BbluucneH, B 6noke
U3MepuTenbHoiM MHGpOpPMaLUMM Ha 3KpaHe MNOABUTCA Mpeaynpexgalwuii cumeon ***, uyto nossonser
caenaTh BbIBOA O KOPPEKTHOCTU AalbHeNnX 4eiCTBUYA.

MpyU M3MepeHUM HeKOTOopbIX NapameTpoB, Hanpumep, Mean (CpegHee 3HauyeHue) BblYMCNAETCH
eVHCTBEHHaa BenuuyMHa ANS BCEro MacCuMBa AaHHbIX B OKHe. B apyrux cnyyasx (Bpemsa HapacTaHus)
napaMeTp BbIYMCNSETCA AN BCeX TouyeK peanusaumm. OOQHAKO Ha 3KpaH Bceraa BbIBOAMTCA MocieaHee
(AN AaHHOI peanu3auumn 3HayeHue).

Bbibop aBTOMaTU4eCKNX U3MEPEHUI
ABTOMaTUUecKMe uaMepeHusa ynpaensawTca kHonkoih USMEP/MEASURE. MNpy HaxaTuK Ha KHOMKY
MN3mMepeHMA BKIOYAETCA 3KpaHHOE MeHI0 aBTOMaTUYeCKUX U3MEepeHUid:

Pexxumbi paﬁDTbl aBTOMaTUYEeCKHX HBMEPEHHﬁ

OCHMJ'IJ'IOFDECI) obecneunBsaeTr cneaywume pexmuMbl aBTOMaTUYECKUX U3MepEeHWiA:

M3mepeHMe aMNNUTygHbIX NapaMeTpoB B O4HOM U3 BblﬁpaHHbIX UCTOYHUKOB

M3MepeHMe BpeMeHHbIX NapamMeTpoB B OQHOM U3 BblﬁpaHHbIX WCTOYHUKOB

M3MepeHMe BpeMEeHHbIX 3aZlepXXeK Mexay ABYMS BblﬁpaHHbIMP‘l WCTOYHUKaMK

BreiBoa nonHbix Tabnuy U3MepeHua ons Bbl6paHHOF0 UCTOYHUKa

Bee lame

8.8.1 AsTOMaTM4YecKMe USMEepeHUS aMMIMTYAHbIX NapaMeTpoB

[na Beibopa pexrma aBTOMAaTUYECKOro U3MEpPEHUsA aMIIMTYAHbIX NapaMeTpoB HeobxoaMMo:

e HaxaTb Ha KHoMnky M3MepeHUs Ang BbiBOAA 3KPAaHHOI0 MeHI0 aBTOMaTUYeCcKUX;

e HaxaTtuem Ha oaHy w3 KHonok F1..F5 BbibpaTek oAHO M3 MNATM oToOpa)eHwe pe3ynbTaToB
U3MEepeHUd;

e HaxaTtueM Ha KHOrKy Ans Bblbopa U3MepeHuil aMNIMTYAHbLIX NapaMeTpoB;

AT CHHME

CH1

s HaxaTueM Ha KHOMKY BbiOpaTh UCTOUYHUK U3MepeHuit — Kanan 1 unu KaHan 2;

e HaxaTtueMm Ha KHOrMky Bbi6paTh 0AHO U3 aMMIUTYAHLIX U3MEPEHWUIA;

e [1nA BO3BpaTa B MeHi Bbibopa Apyrux AOCTYMHLIX U3MEpPeHUid HaXaTb Ha KHOMKY

Ocuunnorpad obecneunsaeT cneayrowme TUNbI aMMJINTYAHbBIX U3SMEPEeHUN:



MeHto

MHaukauus

KoMMeHTapuii

Vnuk

M3MmepeHMe pas3HOCTM MexXay caMbiM MaKCUManbHbIM n
caMbiM MUHMMasbHBIM 3HAYEeHUAMU CbOprI CUrHana.

VMakc

MN3amepeHne MakCUManbHOro 3Ha4YeHus CIJOprI CUrHana.

VMUH

M3mepeHre MUHUMaNbLHOro 3Ha4YeHUA CI)ODMbI CUrHana

Vamn

M3amepeHMe pa3HOCTM Mexay YCToABLMMCA MakcuManbHbIM
M yCTosABWMMCA MMWHUMaNbHbIM  3HAYEHUAMU CbOprI
CUrHana.

VBepx

N3mepeHne BepxHero 3HauyeHua ¢opMbl curHana, B
npegenax  YCTaHOB/IEHHOro OKHa. BepxHee 3HaueHue
¢opMel curHana - ato Haubonee BeposiTHoe Haubonbluee
cocTtosHue (He nyTaTb C MakcuMmymom!). Sensetcs
XapaKTepUCTUKOIA NPSAMOYTOJIbHbIX CUrHasnoB n
onpegensiercs U3 CTaTUCTUYECKOro pacnpeaeneHus
3HaAYeHuU CUrHana.

VVb6aza

N3mepeHne HwxHero 3HauyeHus ¢opMbl CUrHana, B
npegenax  YCTaHOBNIEHHOrO OKHa. HwkHee 3HauyeHus
¢dopMbl curHana - 3to Havbonee BepoATHOE HaWMeHblUee
coctosHue (He nyTaTe C MuHuMymoMm!). SABnsetca
XapaKTepUCTUKOA NPSMOYIO/bHbIX CUTHasnoB 7]
onpegensieTcs U3 CTaTUCTUYECKOro pacnpeaeneHus
3HaYeHWUi CUrHana.

Vuukn.cp

F o

CpeaHee U3 3HauyeHuWih (cyMMa 3HauyeHW CUrHana,
JeneHHas Ha KOJIMYEeCTBO TO4YeK) 3a LUefioe 4uchio
NnepuoLoB, MoJyyYeHHbIX npu cbope nHdopmayumu.

Vcp

CpeaHee wu3 3HauyeHui (cyMMa 3HauyeHWd CUrHana,
JeneHHas Ha KOJIMYECTBO TOYEK)

Vck3

M3MepeHMe cpeaHekBaapaTuyeckoro 3Hadenua (CK3)
¢dopMbl curHana B (KBagpaTHblA KOpeHb M3 CyMMbI
KBaApaToOB 3Ha4YeHWA CUrHana, AefleHHOW Ha KONM4ecTBO
TOYek).

VUMKN.cK3

f{'U‘\:‘)'

M3MepeHUe cpeaHekBaapaTuyeckoro 3Hadenua (CK3)
¢dopMbl curHana B (KBagpaTHblA KOpeHb M3 CyMMbI
KBaJpaToB 3Ha4YeHWWA CUrHana, AefleHHOW Ha KOoNM4ecTBO
TOYeK) 3a Lenoe YACNo NepuoaoB, NMonyyeHHelx npu cbope
uHdbopMauuu.

Bui6poc-

OTpuuaTenbHbli BbI6poC no OKOHYaHuu cpesa
npsAMoyronbHoOro uMnyneca (Boibpoc B nayse)

MocBbibpoc-

MonoxwuTenbHbl nNpeaBbIbpoC nepea HayanoMm cpesa
NPSMOYroNLHOro UMMybca




BEiGoE e o MonoxuTenbHbl BbLIGPOC Ha BeplIMHE MPAMOYrONLHOIo
UMnynbca
OTpuuatensHblii npeaBbibpoc nepen HayanoM (poHTa
MNpBbI6p+ NPSMOYro/ILHOrO UMMYNbCa

8.8.2 ABTOMaTM4YeCKMe USMepeHUA BPeMeHHbIX NapaMeTpoB

[ns Beibopa pexuma aBTOMaTUYECKOr0 U3MepeHUsa BpeMeHHbIX NapaMeTpoB Heobxogumo:

e HaxaTb Ha KHoNKy M3MepeHUa Ans BbiBOAA 3KPAaHHOM0 MeH aBTOMaTUYeCcKuX;

e HaxaTtuem Ha oaHy u3 KHonok F1..F5 BbibpaTe oAHO M3 MNATM oOToOpa)eHWe pe3ynbTaToB
U3MEepeHU;

Bpema

e HaxaTtueM Ha KHOrKy Ans Bbibopa U3MepeHuil BpeMeHHbIX NapaMeTpoB;

IACT CHHME
CH1

s HaxaTueM Ha KHOMKY BblOpaTh UCTOUYHUK U3MepeHuit — Kanan 1 unu KaHan 2;

e HaxaTueM Ha KHomky «Tun» BblbpaTb 04HO U3 BPeMeHHbIX U3MEepeHWii;

e [1nsa BO3BpaTa B MeHi BbibOpa ApYyrux AOCTYMHbLIX U3MEpPeHUil HaXaTb Ha KHOMKY

Ocuunnorpad obecneunsaeT cneayouime TUNbl BpeMeHHbIX U3MEepeHUN:

MeHto NHankaums KoMMeHTapui

M3MepeHMe nepuoda MNOBTOPEHUA CUrHana Ha 50%
YPOBHe, MpW HanM4YnM HeCKONbKUX MNepuoaoB CUrHana

Mepuon HE U3MepsaeTcs KpalHWUIA NieBblA MOMHbIA Nepuog.
M3MepeHMe 4YacToTbl MNOBTOPEHWA CWUrHana, BenuyuHa
YacTtoTa HEE P P ’
obpaTHaa nepuody NOBTOPEHUS
M3MepeHMe BpeMeHM OT MEepBOro HapacTawuwero dpoHTa
anut+ | R no nepeoro cnagawwero @dpoHTa curHana Ha 50%
YPOBHe
M3MepeHMe BpeMeHMW OT MepBOro cnagakrowero poHTa 4o
Anut- = 0
nepBoro Hapacrtawulero ¢ppoHTa curHana Ha 50% ypoBHe
BpeMeHA HapactaHua curHana nepecekawuwero 50%
YpPOBeHb aMniIuTyAbl Ha ypoBHe curHana 10%-90% ot
Bp.Hapacrt — MoJIHOM amnnnTyasbl, rnpu Hanu4nm HECKONbKUX

HapacTalwmnx GPOHTOB CUrHana u3MepeHus NMpOBOAATCS
Ha KpaiHeM neBoM (ppoHTe curHana

BpemeHa cnaga curHana nepecekawuwero 50% ypoBeHb
aMnnauTyabl Ha ypoBHe curHana 90%-10% oT nonHow
Bp.Cnaga o aMnnuTydbl, NpWU  HaIWMYMM  HECKOJIbKUX  CrajaroLmx
($pOHTOB CWUrHana WM3MepeHUs MpOBOAATCA Ha KpaWHeMm
NeBoM (hDpoHTe cUrHana
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M3amepeHne ANUTENBHOCTU MaKeTa CUrHamna, Npu Haanyuu
Ha 3KpaHe HeCKOJIbBKUX TaKToB 6\/,qu npoBoAMUTBCA

On.MakeTa AU
M3MepeHMe OT Hayana nepBOro nakeTa A0 KOHLA
MociieqHEero nakera.
MonoXwWTenbHas  CKBaXHOCTb  CUrHana. CKBaXHOCTb
onpenenseTca Kak OTHOLIEHME M3MEpeHHOro nepuoga K
[VINTENBHOCTL  MOMIOXKWUTENBbHOTO  UMMybCa B STOM
CREdmHH: S nepuoae, NMPU HanMUYMM HECKONMbKUX MEepUoAoB CUrHana
M3MEepSETCA CKBaXHOCTb KpaiHero JfeBoro MOMHOro
nepuoaa.
OTpuuaTenbHasi  CKBaXHOCTb  CUrHana. CKBaXHOCTb
onpenenseTca KaKk OTHOLUEHME M3MEpeHHOro nepuoza K
CKBaXH- g [UIMTENBHOCTb OTPULIATENIbHOMO UMMY/bCa B STOM Nepuose,

npu Haln4mn HeCKONIbKUX MNMepunogoB CUrHaslla M3MepHeTca
CKBa)XHOCTb KpaWHero fieBoro nNojiHoro nepuvoja.

8.8.3 ABTOMaTM4YecKMe USMepeHUSA BPeMeHHbIX 3afepXXeK MeXay KaHanaMmm

Onsa Bbibopa

HeobxoauMoO:

pexuma

dBTOMaTU4eCcKoro wWaMepeHuAa BpeMeHHbBIX 3ajepXeK napaMeTpoB

L] HaxaTb Ha KHoNKy WaMepeHuAa ANS BbiBOAA 3KPAHHOMO MEHK aBTOMaTUYECKUX;

e HaxaTtueMm Ha oaHy M3 KHonok F1..F5 BbibpaTeb oAHO M3 MATM oToOpa)eHWe pe3ynbTaToB
U3MEepeHUn;

e HaxaTtueM Ha KHoMky - Ans Bblbopa U3MepeHuil BpeMeHHbIX 3a4epXeK;

° HaxaTueM Ha KHOrMKy

¢ HaxaTtueMm Ha KHonKy «Tun»

ICTDHHME

CH1

BbIOpaTh UCTOUYHUK U3MepeHuit — Kanan 1 unu KaHan 2;

BblbpaTb OQHO U3 U3MepeHMuii;

Hazan

e [1nsa Bo3BpaTa B MeHK Bbibopa Apyrux AOCTYMHbLIX U3MEPeHUIi HaXaTb Ha KHOMKY

Ocuunnorpad obecneunsaeTt cneayrouiue TUNbl U3MepeHU BpeMeHHbIX 3afiepXKeK:

MeHto

NHankauus

KoMMeHTapui

®daza

Ry

M3mepeHMe caeura ¢as Mexay ABYMS MepuoauvyecKuMu
CUrHanamm, eguHuubl U3MepeHus — rpaaychbl; U3MepseTcs
Mo OTHOLWIEHWK K UeNnbiM rnepuoaam MOBTOPEHUA CUrHana
(uensie nepuoabl oboux MCTOYHUKOB JOJIKHbI
MPUCYTCTBOBaTb Ha 3KpaHe ocuunnorpada); npyv Hannuuu
HEeCKO/IbKUX MEepuofoB CUrHana W3MepseTca KpahHui
NeBbIv NONHLIA Nepuoa

FRR

M3MepeHMe BpeMeHM OT MepBOro HapacTtawuwero ¢poHTa
Mctounnka 1 p[o nepBoro Hapactawuwero d¢poHTa
UcTouyHMKa 2; Npu HanUuMu HeCcKonbkKux (POHTOB cUrHana
M3MEepSAITCA BpPEeMeHHble MapaMeTpbl KpailHUX NeBbIX
bpoHTOB

FRF

M3MepeHMe BpeMeHM OT MepBOro HapacTawllero ¢poHTa
UcToununka 1 go nepsoro cnagatoulero dpoHTta McTouHuKa
2; NpX HaNU4YUU HeCKoNbKUX PPOHTOB CUrHaNa U3MepsIoTCcs
BpeMeHHble napaMeTpbl KpaiHUX NeBbliX hpOHTOB

FFR

M3MepeHMe BpeMeHM OT nepBoro crnagawuero ¢poHTa
Mctounnka 1 [0 nepBoro Hapactawwero ¢poHTa
NcTouyHMnKa 2; nNpu Hanuumn HecKonbkKux (POHTOB curHana
M3MEepAITCA BpPEeMeHHble MapaMeTpbl KpahHUX NeBbIX
(bpoHTOB

FFF

AL

M3MepeHMe BpeMeHM OT MepBoro crajawlliero ¢poHTa
WcTounnka 1 oo nepsoro cnagawoulero dpoHTa McTouHuKa
2; NpU HaMUYUKU HECKONbKUX PPOHTOB CUrHaNa U3MepsIoTcA
BpeMeHHble napaMeTpbl KpalnHUX NeBbliX (POHTOB
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M3MepeHMe BpeMeHM OT MepBOro HapacTawlliero @poHTa
LRR jg'—ﬁ MctouHnka 1 [0 nocnegHero HapacTtawllero @dpoHTa
McToyHuKka 2

N3mepeHne BpeMeHM OT MepBOro Hapacrtawuwero ¢dpoHTa
LRF v Mctounnka 1 p[o nocnepHero cnagawoowero ¢poHTa
NcToyHuka 2

M3mepeHne BpeMeHU OT nepBoro crnagawuwero ¢poHTa
LFR T Uctounnka 1 p[o nocnegHero HapacTtawwero d¢poHTa
NcTo4yHuka 2

M3mepeHMe BpeMeHM OT ChNajalwolWero HapacTalLlero
LFF —J"—'thi ¢poHTa MWcTtouHuMka 1 A0 cnajawollero HapacTalllero
¢dpoHTa UCcTOYHMKE 2

8.8.4 BbiBOA NONHbIX Tabnuy NsMepeHus

Ocuunnorpad obecneymMBaeT BO3MOXHOCTb BbiBOAA MOSHLIX Tabnuy namepeHuid 4N Bce Tpex TUMOB
M3MepeHuii — aMnIMTYOHbIX, BPEMEHHbIX W 3ajepxeK. [na Boibopa pexuMma BbiBOAa MNOJHbIX Tabnuy
Heobxoaumo:

e HaxaTb Ha KHonky M3MepeHUa Ans BbIBOAA 3KPAaHHOM0 MEHK0 aBTOMaTUYeCKUX;

e HaxatueMm Ha oaHy u3 KHonok F1..F5 BbibpaTe oAHO M3 nATM oToOpa)eHWe pe3ynbTaToB

U3MEepeHUn;

Bee MEnmep

L] HaxaTtneM Ha KHOMKy Ans Bblﬁopa BblBOAA MOAHLIX Tabnuy U3MEpPEHUIA;

CTOMHME
CH1 2
BblOpaTb UCTOUYHUK U3MepeHuit — Kanan 1 wnm KaHan 2;

Bpema

° HaxaTueM Ha KHOMKMH

r
OAHOW, ABYX UNU BCex Tpex Tabnuu uaMepeHwuii;
e [nA BeIK/OUYEHUS Tabnuubl U3MEpPeHMs HaXaTb Ha COOTBETCTBYHLLYIO KHOMKY eLle pas;

. HaxaTueM Ha KHOMKy

BLikn
nnm BK/TIOUMTL O0TOOpaxkeHue

e [1nsa Bo3BpaTa B MeHK Bbibopa Apyrux AOCTYMHbLIX U3MEepPeHUI HaXaTb Ha KHOMKY

NMpuMmevaHue: BO3MOXHO BbIBECTW MOJIHbIE Tabnuubl U3MEepPEeHUn TONMbKO ANA OAHOrO UCTOYHMKA,
uBeT Tabnuubl COOTBETCTBYET UBeTy ocumnniorpamMMmel MICTOYHUKa Ha 3KpaHe ocunnnorpad:»a.

8.8.5 OnpepeneHue BepxHei n 6a3oBoi NUHUIA

OT npaBWNLHOCTWM OMpefeneHUsas ABYX OMOPHbIX NMHUA — BepxHeid U 6asoBoi — 3aBUCUT
KOpPpEeKTHOe BblYMC/IeHMe NapaMeTpoB. AHan3 Ha4yMHaeTca C pacyeTa rMcTorpaMMel To4YeK OcUMIorpaMMbl
B WHTepBase BpeMeHM MeXAy JieBbiM M MNpaBbiM BpeMeHHbIMW Kypcopamu. Hanpumep, rucrorpamma
CuWrHana, npeactaenstwowero coboii nepexon Mexay ABYMA COCTOSHMAMM, 6yaeT cogepxaTtb ABa NukKa (CM.
Puc. 8-16). MNpubop nonbiTaeTca BbiAeNUTb ABa Knactepa ¢ Haubonblueid NNOTHOCTbK AaHHbIX. [Mocne
aToro 6yayT paccunTaHbl Hanbonee BeposATHbIE COCTOAHMA (LLeHTPOUAbI) 3TUX ABYX KNacTepoB, MO KOTOPLIM
n bygoyT onpeneneHbl BepxHAAa M 6a30Bas NMHUM: BepxHel ueHTpouae OyaeT COOTBETCTBOBaTb BEPXHSAS
JINHUA, @ HUXHelh — 6a3oBas NIMHUA.
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Puc. 8-16

8.8.6 OnpepeneHue BpeMeHM HapacTaHMA M cnaga

Mocne Toro, Kak 6yayT HaligeHbl BepxHAA n 6a3o0Bas IMHUKU, NTErKO BbIYUCIIMTE BPEMA HapacTaHUA U
cnaaa (cM. puc. 8-16). MNMoporoebie ypoBHN 90% 1 10% aBTOMaTMYECKU ONpeaenstTca ocuunnorpadom c
NMOMOLLLID NapaMeTpa «aMnanTyga».

3aTeM OLEeHUBAEeTCA UHTepBasl BPEMeHU, pasaensowmini TOYKN nepecedyeHns NooXMUTENbHOro UK
oTpuLaTeNbHOro nepenaja c NOporoBbiMM YpPOBHAMM. Pe3ynbTaThl YCPEAHAKTCA 3@ KOJIMYECTBO Takmx
nepenagoe B OKHe HabnwaeHus:

1 Mr ~
InuTtenbHocTb Z G2 -1°
i ' aa
NONOXWUTENbHOro poHTa MrS
1 2 -~
[nuTenbHOCTL OTpULIaTENBLHOMO (-fm T
dbpoHTa MfE L

3aecb Mr — KONMYECTBO MOJTIOXKUTENbHBIX (PPOHTOB, Mf — KONMMYeCTBO oTpuLaTenbHbIX (PPOHTOB,
Tr* — MOMEHT BpeMeHHU, B KOTOPbI MOJIOXUTENbHbIA (PPOHT NepecekaeT ypoBeHb X%, a Tf* —
MOMEHT BPEMEHW, B KOTOPbIW OTpUUATENbHLIM (PpOHT NepecekaeT ypoBeHb X%.

8.8.7 OnpepeneHue BpeMeHHbIX NapaMeTpoB

N3mepeHue BpeMeHHbIX NapaMeTpoB, TaKUX KakK LNIUTEIbHOCTb, Nepuoj W 3a4epXKa, BbINONHAETCA
Ha cpefiHeM OMOPHOM YpoBHe (puc. 8-17), KoTopblii pacnonoxeH nocepeauHe (50%) mexay 6a3oBoii 1
BEpPXHEN JIMHUEA.

OueHKa BpeMeHHOro napaMeTpa 3aBMCUT OT KONTMYeCTBa NepuoAoB, YMELLAKLWKNXCA B OKHe
HabnwoaeHus. Ecnn Konu4ecTBO NEpUOLOB He ABASAETCA Le/biM, pe3ynbTaTbl MapaMeTpUYecKux N3MepeHuii
(HanpuMep, U3MepeHHOe AeUCTBYHOLLEE UIN CpedHee 3HauyeHue) byayT uMeTb cMeuleHre. OgHako B
OeNCTBUTENbHOCTU 0TO6paXaeTcA TONLKO NociegHee 3HaYeHue — cpefHee 3Ha4yeHue, AOCTYMNHOoe Npu
BKJ/THOYEHHOW cTaTUCTUKe. YTobbl n3bexatb 3TUX 3ddeKToB cMelLLleHns, Npubop UCMob3yeT UMKINYecKkne
napaMeTphbl, BK/IOYaA LUMKINYECKOe AACTBYOLee 3Ha4YeHue (Crms) N LMKNINYEeCcKoe cpefHee 3Ha4YeHue
(cmean), KoTOpble OrpaHUYMBAKOT BbIYMC/IEHUA LIENbIM YACTIOM NepuoaoB.
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Puc. 8-17
8.9 C6op uHdopMauum

Cniocob cbopa nHdopMmauumm - 310 crnocob BelbopkM AUCKPeTOB (CIMNIOB, eAMHUYHBLIX OTCYETOB) NpU
oumdpoBke  BXOAHOro curHana. B npouecce npeobpa3oBaHus BXOAHOIMO aHasiOroBOro CWUrHana B
undpoByo GopMy BO3MOXHbI pasniMuHbie cnocobel 06paboTKM M NpeacTaBNeHUs BXOAHOMO CUrHana Ha
aucnnee ocuunnorpada.

8.9.1 CraHpaptHasn Bbi6opka

CrangapTtHas Bblbopka - OO6blMHas AWCKpeTu3auuA_B peanbHoM MacwTabe BpemeHu. B pexume
CTaHZapTHoW BblbopkKM ocuunnorpad 3anucbiBaeT KaXAyw TOYKY, MOMYYEHHYK B pesynbTaTe KaXaoro
WHTepBana AuckpeTtusauuun. Bcero ocuunnorpad MoxeT ocyuiectButb cbop ao 2000000 otcueToB, B
3aBMCUMOCTM OT Tuna ocuunnorpada U YMCNO MCMNOSb3YEMbIX KaHanoB, B COOTBETCTBMM C BbiGpaHHOIA
ANIMHHOM MaMATM WM NONoXeHueM nepeknwdatens BPEMA/OEN. PexuM cTtaHAapTHOW BbiGOpKHM
yCTaHaBNMBAETCA MO YMOYaHUIO NpU BKIKOYEHUW ocuunnorpada.

MHTepsank! c6opa orcyeTos (Ao 125000)
1 2 3 4 5 6 7 8 9 10

=, TN -

~—a— [~—e—

Puc. 8-18 MNpuHUMn chopMMpoBaHNA CTaHAapPTHbIX Bbl6opok
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Ocuwunnorpad obecrneunBaeT BO3MOXHOCTL cbopa uHdopmMaumm B pexume «CtaHgapTHan
Bbi6opka», Ans Beibopa 3Toro pexumma HeobxoauMo:

¢ HaxaTtb Ha kHonky CBOP MUH®/ACQUIRE anAa BbiBOAa 3KpaHHoro MeHto cbopa nHbpopmaumm;

. HaxaTtueM Ha KHOMKy M3 BCNNklBakOLWEro MeHKo BblﬁpaTb 3Ha4veHwne <<Bb|60pKa».

8.9.2 MNukoBbIi geTeKTOop

MukoBblit peTekTop: Pexum «MMKOBOro AeTekTopa» UCnonb3yeTca Ana obHapyXeHUs BCNIECKOB
ANUTENbHOCTLIO MeHee 10 HC M CHMXEHUS BepPOSTHOCTU BO3HMKHOBEHUA UCKaXXeHUi npu otobpaeHuu
curHana. [laHHbln pexum MoxeT 3¢ PeKTUBHO UCMO/Ib30BaTLCA NMPU NOMOXKEHWU NepeknyaTens
BPEMSA/OENEHUE 10 Mkc/aen v bonee. B 3ToM peXuMe 3anoMUHAOTCA MUHUMalbHbIe U MaKCUMalnbHble
3HAYEeHUs 3a BCe BPeMs HaKOMMeHUs OTCYETOB. DTOT pexuM yaobeH, HanpuMep, NpyU UCCNea0BaHUM
CUrHana coAepXallero perynsipHbie KopoTKkue Bbl6pochl.

WHTepBanbl NMKOBOA AeTeKLMn

1 2 3 4 5

Puc. 8-19. NMpuHuun ¢popMmpoBaHus BbiGOpOK NMKOBOro AeTeKTopa

Ha puc. 8-20 oTobpa)eH curHan npu ctaHaapTHoM BbibopKke; Ha puc 8-21 otobpaxeH ToT ke
CUrHan, Ho Npu BKIKYEHHOM MUKOBOM AeTeKTope.

AEEER

e
DI

W

Pesicim

PeankHas

YacT Brif.,
6 =106,6066KH= 1250082
CH1~ 1,081 M 58.8ps CH1 /-4@@8m.

Puc. 8-20 NMukoBbIA AeTeKTop BbIKJIIOYEH
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[Trigd. WOQUIRE
CBoplHgp
MukoB. Jer

Siredy

W

Pesun
‘_—_I Brif,
2500MSa

CHi 1,661 v 25.8) CH1 £-46Em)

Puc. 8-21 NukoBbIiA feTeKTop BKNO4YeH

Ocuunnorpad obecrneunBaeT BO3MOXHOCTb cbopa uHpopMaunmn B pexnme «[MMKOBLIA JETEKTOP»,
ans seibopa aToro pexuma HeobxoguMmo:
e HaxaTtb Ha kHonky CBOP UH®/ACQUIRE gna BbiBOAa 3KpaHHOro MeHto cbopa mHgpopmauuu;

ChopliHd

BLIBOpKa

. HaxaTueM Ha KHOMKy 13 BCnJibiBakOLWEro MeHm BblﬁpaTb 3Ha4yeHune «TTMKOoBbIA

AETEKTOop>».

8.9.3 YcpepHeHue

YcpeaHeHne — >TO MHOMOKpaTHOe C/IOXeHWe MocnefoBaTeNbHbIX 3anuceid oCUMANOrpaMM C
HEOAMHAKOBbIM BecoM. Bcero BO3MOXHO ycpegHeHue oT 4 Ao 256 pa3 (4/16/32/64/128/256). OHo
0co6eHHO MOoNesHO ANs YMeHbLUeHUS LyMa B CUrHanax, UCMbITbIBAOWMUX MefieHHbln gpeiid no BpeMeHwM
unn amnnutyae. KpuBas, 3aperucTpupoBaHHas nocneaHei, umeet 6onblumii Bec, YeM Bce Gonee paHHue
KpMBbIE: B  HEMnpepbiBHOM  CpedHeM  AOMUHUPYKT  CTaTUCTUYeckue  GNyKTyauum  nocnegHeit
3aperucTpMpoBaHHON KpUBOW. Bec «CTapbix» KpUBLIX MPU HEeMNpepbiBHOM YCpeAHeHMWM nocTerneHHo (no
3KCMOHEHLUMaNbLHOMY 3aKOHY) CTPEeMUTCA K HYJIK CO CKOPOCTbIO, YMEHbLLUAKLWENCa No Mepe yBelUYeHUs
Beca.

HenpepbiBHOE ycpegHeHWe BLINOAHAETCA MO ciegytollein dopMyne:

HoBOe cpeaHee = (HOBble AaHHble + Bec * cTapoe cpegHee) / (Bec + 1)

Mo >Toih xe d¢opMyne BLIYUCAAETCA M UTOroBoe cpeaHee. OAHAKo YCTaHaBNMBas 3HauyeHue
napameTtpa Average, Bbl 3ajaeTe (PUKCMPOBAHHLIN BeC, KOTOpbIA Ha3HayaeTcs CTapoMy CpeaHeMy
3HaUYeHUI, Korga YMCno yCcpeaHeHWn AoCTUraeT 3HaueHuns Average. Hanpumep, ecnv 3HauyeHue napametpa
Average (Bec) paBHoO 4:

1-a pasBepTka (cTapoe cpegHee OTCYTCTBYET): HOBoe cpeaHee = (HOBble AaHHble + 0 * crapoe
cpeaHee) / (0 + 1) = TONBKO HOBbIE AaHHbIE

2-1 pa3BepTKa: HoBoe cpeaHee = (HoBble AaHHble + 1 * crtapoe cpegHee) / (1 + 1) = 1/2 HOBBIX
OaHHbIX + 1/2 cTapbiX AaHHbIX

3- pa3BepTKa: HoOBoe cpeAHee = (HoBble AaHHble + 2 * crtapoe cpeaHee) / (2 + 1) = 1/3 HOBBbIX
AaHHbIX + 2/3 cTapbiX AaHHbIX

4-2 pa3BepTKa: HoBoe cpefHee = (HoBble AaHHble + 3 * ctapoe cpeaHee) / (3 + 1) = 1/4 HOBbIX

OaHHbIX + 3/4 cTapblX AaHHbIX

5-A pa3BepTKa: HOBOe CpeaHee
AaHHbIX + 4/5 cTapbiX AaHHbIX

6-51 pasBepTKa: HOBOe cpefHee
AaHHbIX + 4/5 cTapbiX AaHHbIX

7-51 pasBepTKa: HOBOe cpefHee
OaHHbIX + 4/5 cTapblX AaHHbIX

Takum o6pasoM, AnA pa3BepToK nocne 4-i BKMAaA CTapbiXx CpeAHMX 3HauyeHWii HauyuHaeTr
3KCMOHEHUMANIbHO YMeHbLUATbCS.

Ocuumnnorpad obecneumBaeT BO3MOXHOCTb cbopa MHPoOpMauuu B pexuMme «YcpegHeHue», ANnA
Bblbopa 3TOro pexmuma HeobxoauMo:

e Haxate Ha kHonky CBOP WH®/ACQUIRE ans BbiBOAa 3KpaHHoro MeHw cbopa
MHpopMaLnUK;

(HoBble gaHHble + 4 * ctapoe cpeaHee) / (4 + 1) = 1/5 HOBbIX

(HoBble AaHHble + 4 * ctapoe cpeaHee) / (4 + 1) = 1/5 HOBbIX

(HoBble gaHHble + 4 * crapoe cpeaHee) / (4 + 1) = 1/5 HOBbIX
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¢ HaxaTuem Ha KHOrMKY 13 BCMJ1bIBAKOLLEro MeHo BblﬁpaTb 3Ha4yeHune

«YcpegHeHue» .

NMpumeyaHue: gna cbpoca npolecca YycpeAHeHUs W Hayana HOBOro YCpeaHeHUs
HeobxoauMo HaxaTb Ha kKHonky ®OPC/FORCE.

8.9.4 PexuM AMCKpeTM3aLUMUMW B peasibHOM BPeMeHHM

AuckpeTusauua B peasbHOM BpeMeHW — 3TO MNocC/eAoBaTeNbHOCTb OTCHETOB HanpaXeHUA BXO4HOro
CUrHana, B3ATbIX 4Yepe3 paBHble MPOMEXYTKW BpeMeHW. ITO TakXe MocneaoBaTeNlbHOCTb M3MepeHHbIX
3Ha4YeHW, CBA3ZAHHbIX C OAHWMM  3anycKawWMM  CUHXpOMMMNynbcoM. [lMckpeTusauusa  06bIYHO
OCTaHaBNMBaeTCA MO perucrtpauum ornpeaeneHHoOro Konu4yecTBa OTCHETOB [MOC/Ae 3arycKatoLero
CUHXPOMMNY/NbCa: 3TO KOJIMYECTBO OnpejesifeTcd YCTaHOBMIEHHOW 3a4epXKOW CUMHXpOHMU3aunKM U
N3MepAeTCA pa3BepTKOW. 3anycKarwLlniA CUHXPOUMMYbC CNYXWT HYNEeBOW TOYKOW ANA OnpefesieHus
rOPM30OHTAaNbHOIO MOJIOXEHWA  ocuunnorpaMMmel. MoxHo Bbibpate nuMbo npeanyckoeyw, nubo
NoC/enycKoBYK 3aAepXKy. lNpeanyckoBas 3afepXKa — 3TO BPeMeHHOW WMHTepBan OT JIeBOro Kpas CeTKM
3KpaHa [0 crefylolero no BpeMeHW 3anyckawlero CMHXpoMMnynbca, a nocnenyckoBasa 3agepxkKa — 3TO
BPEMEHHOW WHTepBan A0 MNpedWecTBYKLWEro Mo BpeMeHW CUHXpouMnynbca. MoxHo duKcupoBaTth
ocuMnnorpaMmMy, HadMHas C HEKOTOpPOro MOMeHTa 3aJO0Nro rnepej 3anyckKalwwuM CMHXPOUMMYILCOM M A0
ero npuxoaa. 310 100% npeanyckoBasa 3ajepXKa, U OHa Mo3BONAET YBUAETb CUrHan 4O TOro MOMeHTa, B
KoTopoMm Obln0 BBLIMOIHEHO YCNOBWMEe 3anycka WM 3anyck npowusowen. (KonuyectBo npeanycKoBOM
WHdopMaUMK OrpaHUYMBAETCA MaKCUMManbHOW ANWHOK 3anucu.) locnenyckoBas 3afepxkKa, C Apyroi
CTOpPOHbI, MO3BOMIAET HayaTb pPerucTpauuio curHana c Todku, skeBuBaneHTHol 10 000 geneHuid nocne
3anycKarmLlero CMHXpouMnyabca.

Mockonbky Kaxablii BxogHOW KaHan npubopa uMeeT cobcrtBeHHbii ALIM (aHanoro-umudposoi
npeobpasoBaTtenb), BblbOpKa W W3MepeHWe 3HauYeHUl HanpsXeHWA Ha KaXAoM KaHane MpoucxXoauT
OAHOBPEMEeHHO. DTO MO3BOASET BbIMNOAHATL O4YeHb HaAeXHble OTHOCUTENbHble BpeMeHHble W3MepeHUs
MexXxay KaHanamu.

Mpu 6bICTpOiA pasBepTKe MCMONb3YETCS MaKCMMalbHas 4acToTa AUCKPeTU3auuMu AfA O4HOKpaTHOM
ouncdpoeku. MNpu Gonee MenneHHOI pasBepTKe 4acToTa AMCKPeTM3auMM YMeHbLUaeTCs, a KOJIM4YecTBO
OTCYETOB COXpaHsAeTcs.

CBfizb MeXAay 4acTOoTOW AMCKPeTM3auuu, NMaMAaTbldo U BpeMeHeM MOXeT ObiTb BblpaXkeHa MpOoCTbIMM
COOTHOLUEHUAMN:

1

Humepean ouckpemuzayuu = x Ilamamo
Yacmoma ouckpemuszayuu

Humepean oucxkpemu3zayuu

10

= Bpems | Oenenue

[nsa Beibopa pexXxuMa peanbHOro BpeMeHu Heobxoanmo:
HaxaTb Ha kHonky CBOP UH® /ACQUIRE an4 BbiBOAA 3KpaHHOro MeHw cbopa mHdopMaumu;

Pean:Has .
HaxaTneM Ha KHOMKy W3 BCMN/bIBaOLLEro MeHto BblbpaTh 3HaueHue «Real Time».

8.9.5 Pe)XXMM 3KBMBaNIeHTHOW AUCKpPeTU3aLlumn

PexxuM skBuBaneHTHoW pauckpetusauuu (Equ) — 370 MeToauKa AUCKpeTU3auuu, MO3BONAKLLANA
ucrionb3oBaTtb 6onee BBICOKYH 3(h(DEKTUBHYK 4acTOTy OUCKPeTM3auuu, 4YeM MaKCUuMalbHas 4acToTa,
JOCTYyNHas ANA OAHOKPAaTHOro pexuma. STOT peXuM MUCNoSb3yeTcsd C MnepuoguvyeckuMM CUrHanamu,
JAWMMN  YCTOMUMBBLIMA 3amnycK. B ciydyailHOM peXuMe MOXHO [A0CTMYb MakcuManbHOW 3 deKTUBHOIM
yactotel guckpetusauum 50 [Ty, 3apeructpupoBae 100 nopuuii gaHHbIX B OAHOKPAaTHOM peXWMe Ha
yactote 500 MIy. MMopumu JAaHHbIX, 3aperucTpupoBaHHble TakuM o06pas3oM, OTCTOAT ApYyr OT Apyra
npubnusutensHo Ha 20 nc. lNpouecc perucrpauyyM 3TUX MOPLUMIA JaHHLIX U YAOB/IETBOPEHUA BPEMEHHOro
OorpaHuYeHuUs SABNAETCA CcnydaihHbiM. OTHOCUTENbHBIN WMHTEpBan Mexay MoMeHTaMu Bbibopku ALIM u
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3anyckamowmum cobblTueM gaeT HeobXoAuMYKO Bapualuio, M3MepsieMyl pas3BepTKOW C paspellalolleit
cnocobHocThio 5 nc.

Segmemnt 1

Segmemnt 2 E
Seoment 3 E : !
! !
: I b
: 1 b
Final capture - : -

P =

0y T

Puc. 8-22 DkBMBaneHTHafA pasBepTKa

[ns peructpauum Bceil KpuBoi HeobXoaMMO MHOXECTBO 3amnyckoB. KolMyecTBo ux 3aBUCUT OT
YacToThl AUCKPEeTU3auun: YyeM oHa bonblue, TeM 6onblie 3anyckoe Tpebyetca. Mocne 3Toro
3apernucTpMpoBaHHbIe CerMeHThl CMeLNBAaKTCa ApYr C ApyroM, obpasys ocLUMIIorpaMMy, OXBaTbiBaIOLLYO
NPOMEXYTOK BpeMeHU, KpaTHbIi MaKCUManbHOM YacToTe AUCKPEeTU3auumn B OAHOKPaTHOM pexume. OgHako
peanbHblit UHTEPBa/ BPpeMeHU, B TeuyeHne KoToporo npubop npoussoauT cbop AaHHLIX, ropasao 6onble u
3aBMCUT OT YacTOThl 3aMycKa U BeIMYMHbLI OTHOCUTENIbHOMO CABUra MeXAay NopLUUaMU AAHHBIX

MpuMedyaHue: B pexuMe 3KBUBANEHTHOM AUCKpeTM3auum, npu cbope nHdopMaLum U3 MHOXECTB
3anycKoB, U3-3a HecTabuUILHOCTU CXeMbl 3anycka pa3BepTku (@ Tak Xe cobCTBeHHOro AXuTrepa curHana)
Ha ocUM/I/IorpaMMe BO3MOXHO MOSIB/IEHUE UCKAXEHUI TUMa «Uroniku». Yto He asnsetca gedekTtom LI30

Insa Beibopa pexXxuma 3KBUBaANIEHTHOW ANCKpeTu3aumMn Heobxogmmo:
HaxaTb Ha kHonky CBOP UH® /ACQUIRE anAa BbiBOAA 3KpaHHOro MeHw cbopa mHdopmMaumu;

PeaneHas

HaxaTtueM Ha KHOMKY 13 BCNJibiBakOLWEro MeHo BblﬁpaTb 3HaYeHne «DKBUBASIEHT>».

8.9.6 MHTepnonsaumua Sinx/(x)

Wcnonb3oBaHue MHTepnonsauunu Sinx/(x) no3BonseT 3Ha4YMTENbHO YBEIUYUTb AOCTOBEPHOCTD
oTobpaxeHWsA CUrHana npu Yyactotax CMrHana ConocTaBUMMbIX C YacTOTOM AMCKpeTM3auuu. Tak Ha pUCYHKe
8-23 npuBeneH npumMep otobpa)xeHua CUMHYCOMAANbHOro cUrHana yacrota 240 MIy Ha aKkpaHe
ocuunnorpada, Npy YactoTe AUCKpeTU3aUuM B 4 pasa NpeBblllaolleid 4YacToTy curHana. Ha pucyHke 8-24
TO X€e CMrHana rnpeacrasfeH C BKJIKOYEHHOW MHTepnonsauuen.

CopHD

Sirp

J Pesiim

l  PeantHan

CH1= S80ml) M S.80ns CHI /86.6m\)

Puc. 8-23 UHTepnonayua BbiKNOYeHa
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ChopliHg
eifiopka

Sireix
| Pesicim

f PeanbHan

Yact.Buib.
= 240,826 MHz 1000GSa

CHi= S86ml CHI /80,8my

Puc. 8-24 UHTepnonauma BKAOYEHa

[na BknwouyeHus \ BbIK/TIOUYEHUS MHTepnonsauuu Sinx/(x) Heobxoaumo:
e HaxaTtb Ha kHonky CBOP UHd /ACQUIRE ansa BbiBOAa 3KpaHHOro MeHo cbopa nHdopmaumu;

e« HaxaTueM Ha KHOMKY
Sinx/(x).

Sir

BKIOUUTL (Sin X/X) unu BeikntounTs (X) MHTeprionsuumio

8.10 HacTpoiku 3kpaHa

Haxmute Ho kHonky OAWMCIU1 Ha nepegHeit naHenu LU30, NoABUTCA raBHOE MEeHK HacTpoek

aucnnes:
DOpMET L novka
4 COEPEMEH,
JKpaH
OALMHBIA
CTh Cneg Ctp
- , rae
Bbibop cnocoba otobpaxkeHus oCUUANOrPaMMbl - BEKTOPHbLIA WU TOUYEYHBINA.
MpuMeyaHue: NpU UCCNefoBaHUM NePUOANYECKOro CUrHana B peasibHOM Maclutabe
BpeMeHu, AJ1A KOTOPOro COOTHOLUEHWE YacToThl AUCKpeTU3aUuuM M 4acToThl
— BXOAHOro curHana meHee 10, UCnosib30BaHUe BEKTOPHOIro NpeacTaB/ieHUs curHana

MOXeT UCKa3nUTb UCTUHHYIO dopMy curHana. Bo nsbexaHune Takoro poaa
NCKaXXeHUIi UCNONb3YIATe PEXUM SKBMBANEHTHOW AUCKPETU3ALUUN MU TOYEYHBIA
cnocob oTobpaxeHus.

BkntoyeHune (BeiknoueHUe) pexurMa nocneceevyeHus. Perynatopom YcTtaHoBKa Ha
nepeaHein naHenu LI30 unu HaxaTueM Ha KHOMKY CnpaBa OT MKOHKUW, MOXHO
BbIOpaTh cneayrwlme 3Ha4yeHna nocneceedeHus off (Beikn),1c, 2¢, 5¢c u «.
Mcnonb3yetca ToNbKO, Korga curHan obHoBATCA Nepuoguyecku. B pexnme
CaMonucua He AOCTYMHO.

JAHTPHCHEH

o

1 BE%

PerynupoBka fipKOCTU CBeYeHUS NMMHUK Ny4da. PerynupoBka ocCyLlecTBNAeTCH
perynatopoM YcTaHOBKa Ha nepegHei naHenu L130.

[laHHasa peryinMpoBKa aHanormyHa perynmpoBKe ApKOCTU Ha nepegHee naHenu
ocuunnorpada Npy BbIKIKYEHHBLIX 3KPaHHbLIX MEHH0.
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PerynupoBKa SpKOCTM CeTKU. PerynnpoBKa oCyLUeCcTBASETCA peryiaTopoM
YcTaHoBKa Ha nepegHei naHenu L30.

Tun NnpeacTaBneHUa BXOAHOIO CUrHana.
Knaccuueckuin Y-T,
X-Y, ans HabnwaeHnsa duryp Jinccaxy 6e3 cMHXpoHU3aLuK

OBLMHEMN

Tun NpeacTaBfeHUsA 3KpaHa ocuunnorpada.
O6bIuHbIA — Knaccuueckuii 3KpaH YepHoro LBeTa
NHBepcusa — nHBepcHeIl 3kpaH Henoro upeta

Beibop Tuna wkanel LU30. B noaMeHo MoxHo BbiOpaTh TMNa LUKanbI:
MonHas - '

r

Tonbko ocu - EH;
Tonbko o6pamnenye - [

Jkpannoe
MEHID

BeckoHedH

YCTaHOBKa BpeMeHU MpUCYTCTBUSA Ha 3KpaHe 3KpaHHOro MeHw Perynsatopom
YcTaHOBKa Ha nepegHei naHenu L3O unu HaXxatMeMm Ha KHOMKY cnpaea oT
MKOHKK, MOXHO BblbpaTb cnenyrwuwme 3HauyeHue 2¢, 5¢,10c ,20c n 6ecKOHEYHOCTD.

Obonodka

Bbibop o6onouku akpaHa (LBETOBOI raMMbl): KfacCuKa, COBPEMEHHbIN,
TpaAWULMOHHBLINA, MPOCTOMA.

8.11 3anuck / BeizoB ocuunnorpaMm v npocdunei

Haxate kHonky 3AM/BbI3/SAVE/RECALL Ha nepegHeit naHenun ocumnnnorpada, 4tobsl Bbi3BaTh
MEeHI0 coxpaHeHUs \ Bbi30Ba ocUMIOrpaMM U npodusiein opraHoB ynpaBneHus. MOXHO 3anucbiBaTh U
BbI3blBaTb OCLWNOrpaMMbl U npodunmu npubopa BoO BHYTPEHHIOK M BHELLHIOK naMaTu. daiinsl
ocuunnorpamM, yctaHoBok, BMP n CSV daiinbl BO BHELLHelH NaMAaTM MOXHO CO34aBaThk U yAanaThb.

HaxaTb Ha kHonky 3AN/Bbl3/SAVE/RECALL Ha nepegHeit naHenu 30, nosBuTca rnaBHoe

MeHHo:
Beibop TMNa gaHHbIX Ana coxpaHeHuA. Bo3MoxHo BbibpaTe cneayowme TUMLI
NaHHbIX:
Tun HacTtpoiiku - CoxpaHuTbe Mnu Bbi3BaTb npodunun npmubopa
& OcumnnorpamMa - CoxpaHuTb WK BbI3BaTb OCLUMJIIOrpaMMy
HacTtpoikn %
N306paxeHue - Co3aate unu yaanutb dainsl BMP
CSV - Co3paatbk unu yaanutb daiinel CSV
3aBoAackue — Bbl3BaTb Ha4asibHble 3aBOACKUE YCTaHOBKM
Cxp B Belbop MecTa XpaHeHWsA AaHHbIX. Bo3MoXeH BbibOp XpaHeHUA Ha BHELUHEM
dann ycTpoicTBe «Pain» Uam Bo BHYTPeHHeM daiine «YCTpoicTBo»
Mpw BIGOpe MecTa XpaHeHUs AaHHbIX «BHYTPeHHuI dain «YCcTponcTeo»,
HacTtpoiikn BO3MOXeH BblOOp BHYTpeHHel f4eiku ¢ Homepamu ot 1 ao 20. Beibop
Ne1l OCYLLeCTBNISAETCA HaXaTUeM Ha KHOMKY UM BpallakoLwmMMcs
MHOrOQYHKLWOHANbHLIM PEryisTopoM
Coxp KHonka 3anucu BelbpaHHbIX AaHHbIX
BbizoB KHonka Bbl30Ba BblOpaHHbIX AaHHbIX

8.11.1CoxpaHeHue 1 Bbi30oB npodunen npubopa

Ana coxpaHeHusa npodunein B namMaTbL npubopa Heo6xoanmo:
« HaxaTb kHonky 3AM/Bbl3/Save/Recall Ha nepeaHeit naHenu ocunnnorpada, YTobbl
Bbi3BaTb MEHK COXpaHeHWs / BbI30OBa;
e B MeHwo «Tun» BbibpaTb «HacTpoiku»;
e B MeHw «Coxp B» BblbpaTb MecTo XpaHeHus npoduneil BO BHyYTpeHHeM daiine
«YCTpOWNCTBO>;
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e B meHwo «HacTpoitku>» BbibpaTh Aueiiky ¢ HoMepoM oT N21 ao N°20 u HaxaTb KHOMKY
«Coxp».

Ana BbizoBa npoduneit us namatm npubopa Heobxoaumo:

o Haxatb kHonKky 3AM/Bbl3/Save/Recall Ha nepeaHeli naHenu ocuunnorpada, YTobbl
Bbi3BaTb MEHK COXpaHeHUs / Bbi30OBa;
B MeHo «Tun» BblbpaTh «HacTpoiiku»;
B MeHo «Coxp B» BbibpaTb MecTo XpaHeHus npodwuneli Bo BHYTpeHHeM daine
«YCTpOMNCTBO>;

e B meHwo «HacTtpoiiku» Bbl6paTh Aueiiky ¢ HoMepoM oT N21 Ao N°20 u HaxaTb KHOMKY
«BbI30B>.

Ana coxpaHeHus npoduneil Bo BHellHee USB-ycTpoiicTBO Heob6xoanMo:
e Haxatb kHonky 3AM/Bbl3/Save/Recall Ha nepeaHeii naHenu ocuunnorpada, YTobbl
Bbi3BaTb MEHK COXpaHeHWs / BbI3OBa;
B MeHo «Tun» BblbpaTh «HacTpoiku»;
B MeHo «Coxp B» BbibpaTb MecTo XpaHeHus npoduneii - BoO BHELWHEM yCcTpolicTBe «dain»;
e HaxaTb KHomnKy «Coxp» MOsSBMTCA NOAMEHIO ynpaB/eHusa dainamu:

Moauduy Bbibpatb nyTb, katanor (Directories) unu daiin (File)
Hoe.oupekt [Co3paTb HOBYI Manky, ecniv BuibpaHa nanka;

HoB.. daiin CozaaTtb HOBbI, hain ecnu BbibpaH daiin.

Yaanutb

Manky (daiin)

Yaanute MNanky (dain)

BbizoB

BbizBaTb npodunu n ocuunnorpaMmMel U3 namatu USB ycTpoitcTea.

MNepenM-Tb

MepeitTn K MeH NepenMeHoBaHusa daiina

Bup akpaHa ¢aitnoBoil cUCTEMBI UMEET BUA:

Ilv1e ITadopmarpia o UBS-HocuTene

Bozppat BhiLue - = MOTAGILL

O TKPEITEIA KAaTajor 301KB

WREKTORWA

YA AMDEKT

AR

ELIZ0E

Cnen C1p

Puc. 8-25 Bup caiinosoil cucteMbl

[ns BBOAA MMEHM HOBOW nanky HeobxoauMo:
HaxaTb KHOMKYy «HOB. AMpEeKT» MosiBUTCSA 3KpaH BBOAA;
Ucnonb3ys MHOrodyHKUMOHANbHLIA perynatop WAM KHOMKWM 3KPaHHOrO MeHIo, BBECTU
HeobxoanMoe uMs nanku;
e HaxaTb kHonky «[loaTeBepa» AN NMOATBEpPXAeHWUS BBOAA WM 3aMUCUM UM <OTMEHUTL» ANA
OTMeHbl BBeAeHHbIX U3MEHEeHMUIA.

Bua akpaHa BBOAA MMEHU AUPEKTOpUU Unu daitna UMeeT BUA:



Be 0 AKTIIBHOI O CIIME 0.JIA

1 -
ERpR
Ilepemerneniie Bepo
Tad mma cHME 0JI0B I o
Ilepemenuexiie BOpaeo

OxoHYaHIIe BEOJA

OrMeHa BEROJA

O9YIICTHTE CTPOKY BEOJA
Puc. 8-26 Bupg 3xkpaHa BBola MMeHW AUpeKTopuK unu cdaina

Ansa Bbi3oBa npoduneit us BHewHero USB-ycTpoiicTtBo Heobxoaumo:

s Haxate kHonky 3AMN/Bbl3/Save/Recall Ha nepeaHeldi naHenu ocumnnorpada, uTobbI
Bbi3BaTb MEHK COXpaHeHus / BLI3OBa;

B meHo «Tun>» BbibpaTte «HacTponku»;

B meHo «Coxp B» BblbpaTh MecTo XpaHeHMA npoduneit -Bo BHeEWIHeM ycTpoicTee «Paiins;

e HaxaTtb KHONKy «Coxp» NOSBUTCA NMOAMEHIO yYnpaeneHus dainamu;

BbibpaTtb Heobxoaumbili dain n HaxaTb KHOMKY «BbizoB».

[na nepevMeHoBaHMsA nanku unu darna HeobxoanMo:

e Haxate kHonky 3AMN/Bbl3/Save/Recall Ha nepeaHeidi naHenu ocumnnorpada, uTObbI
Bbl3BaTb MEHHK COXpaHeHus / BbI3OBa;

B meHo «Tun» BbibpaTh «HacTponku»;

B meHo «Coxp B» BblbpaTh MecTo XpaHeHMsA npoduneil - BoO BHELLIHEM YCTpoicTBe «dain»;
HaxaTtb KHonky «Coxp» NOABUTCHA MOAMEHK ynpasneHus dainamu;

Beibpatb HeobxoauMelii daitn unu nanky;

HaxaTe kHonky «Cnea. cTp»;

HaxaTbe KHoNKY «[lepenm-Tb»;

MNpousBecTu NnepeMmMeHoBaHue BeibpaHHoOro daina Unn nanku.

8.11.2CoxpaHeHHWe U BbI30B OMOPHbIX OCUMANOrpaMM

Ans coxpaHeHUA ONMOPHLIX ocUMNorpaMMm B NnaMAThk npubopa Heobxoanmo:

e Haxate kHonky 3AMN/Bbl3/Save/Recall Ha nepeaHeidi naHenu ocumnnorpada, uTOObI
Bbi3BaTb MEHHK COXpaHeHuA / BLI3OBA;

e B MeHwo «Tun» BblbpaTh «Ocunnnorp»;

e B MeHo «Coxp B» BbibpaTb MecTo XxpaHeHus npoduneit Bo BHYTPeHHeM daine «YCcTp-Bo»;

e B MeHio «HacTtpoiku» BbibpaTth Aueiiky ¢ HoMepoM oT N1 ao N210 u HaxaTtb KHomnky «Coxp».

Ans Bbi3oBa OMOPHbIX OCLUW/I/IOrpaMM U3 NnaMATHM npubopa Heo6xoguMo:

e Haxate kHonky 3AMN/Bbl3/Save/Recall Ha nepeaHeidi naHenu ocumnnorpada, 4TOObI
Bbl3BaTb MEHK COXpaHeHUs / BLI3OBA;

e B MeHw «Tun» BbIbpaTbh «Ocunnnorp»;

e B MeHio «Coxp B» BblIOpaTb MecTo XxpaHeHUs npoduneit Bo BHYTPeHHeM daitne «YcTp-Bo» |

e B MeH «HacTtpoiku» BbibpaTh Aveiiky ¢ HoMmepoM oT N21 go N210 u HaxaTb KHOMKY «Bbi3oB».

Ans coxpaHeHHUA ONMOPHbIX ocUMIorpaMM Bo BHellHee USB-ycTpoicTtBo Heob6xoauMo:

e Haxate kHonky 3AMN/Bbl3/Save/Recall Ha nepeaHeidr naHenu ocuyunnorpada, uTob6bI
Bbi3BaTb MEHK COXpaHeHus / BbI3OBa;

e B MeHwo «Tun» BbIbpaTbk «Ocunnnorp»;

e B MeHo «Coxp B» BblOpaTb MecTo XxpaHeHus npodunein Bo BHELWLHEM YyCTponcTBe «daiin»;

e HaxaTtb KHONKY «Coxp» MOABUTCA NOAMEHIO yrpaBneHus dainamu;

e Co3aaTh HOBYIO nanky unu dain (cM. Bbile);

e HaxaTtb KHonky «[loaTBepa» ANA NOATBEPXAEHUS BBOAA W 3anucu unu «OTMeHa» ANA OTMeHbI
BBeEeHHbIX U3MEeHEeHMIA.

JAnA Bbl30Ba ONOPHbIX OCUW/INoOrpaMM Bo BHelwHee USB-ycTpoiticTBo HeobxoguMmo:
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HaxaTte kHonky 3AIMN/Bbl3/Save/Recall Ha nepegHei naHenu ocuwunnorpada, u4TobbI
Bbi3BaTb MEHK COXpaHeHus / BbI3OBa;

B meHo «Tun>» Bblbpath «Ocumnnorp»;

B meHio «Coxp B» BblbpaTk MecTo XpaHeHMs npoduneit -Bo BHEWIHeM ycTpoicTBe «Paiin>;
HaxaTtbe KHonky «Coxp» NOSBWUTCA MOAMEHIK ynpaeneHus dainamu;

Bbibpatb Tpebyemsiii daiin;

HaxaTb KHonky «[oagTeBepa» ANA NOATBepXAeHUsa BBoda M 3anucu unm «OTMeHa» AN OTMeHbl
BBeAEeHHbIX U3MEeHEeHM.

8.11.3CoxpaHeHue U NneYvaTtb 3KpPaHHbIX KONUM

Ocumnnorpad no3BoONASET OCYLLECTBUTb COXPaHEHWEe 3KpaHHbIX KOMuiA Ha BHellHee USB-ycTpoiicTBO
B (hopmaTe «bmp.» unu nevyatb Ha NPUHTEP K MNOAK/IIOYEHHOMY Ha TbUIbHOW NaHenu K pasbemy USB.
Ans neyatn KapTUHKKU HeobxoanuMmo:

Haxate kHonky 3AIMN/Bbl3/Save/Recall Ha nepegHeil naHenu ocuunnorpada, u4Tobbl
Bbi3BaTb MEHK COXpaHeHus / BbI3OBa;

B meHo «Tun» Bbibpatk «N306pax.»;

B meHwo «KHMeuatn» BbIGpaTh TMN neyatu «[leyaTb» (neyaTb Ha npuHTep) «Coxp.N306p»
(coxpaHeHue B daiin);

MNpu BbIbOpe NeyaTn Ha NpUHTEp 3agaTb NOPAAKOBLIM HOMEP CHUMKA;

MNpu BuIGope coxpaHeHua B aln HaxaTb KHOMKy «Coxp» MOABUTCA MOLMEHK YNpaB/ieHUA
dainnamu;

Co3aaTtb HOBYIO Manky unu ¢aiin (cM. Beilwe);

HaxaTe KHoMKy «[loaTBepg» ANA MOATBEPXAEHUA COXpaHeHua unn «OTMeHa» ANA OTMEeHbI
BBEAEHHbIX U3MEHEeHUIA.

8.11.4CoxpaHeHue MaccuBa AaHHbIX OCLUUIOrpaMMbl

Ocuunnorpad no3BosiseT ocyllecTBUTL cbop AaHHbIX A0 2 M Toyek AucKkpeTusaumm (B 3aBUCMMOCTHU
OT MoJenu). 3TOT MaccuB AaHHbIX BO3MOXHO COXPaHUTb TONMbKO Ha BHellHee USB-ycTpoiicTBo B hopmaTe
«CSV.>»,
JAnsa coxpaHeHUA MaccuBa AlaHHbIX OCLUM/IJIOrpaMMbl Heob6xoaMMo:

HaxaTte kHonky 3AMN/Bbl3/Save/Recall Ha nepegHeil naHenu ocuwnnorpada, u4TobbI
BbI3BaTb MEHI COXpaHeHus / BbI30Ba;

B meHo «Tun>» Bblbpate «CSV>»;

B meHwo «[nuHa» BblbpaTbh ANIMHY COXPaHAeMOro MacCMBa — 4YacTb oToOpaXkaeMmyw Ha 3KpaHe
ocuunnorpaga «OTobpax.» UK NOMHYK NaMATb «MakcuMyM»;

B meHio «CoxpaHuTb>» BblbpaTbk HeobxoauMMOCTb 3anucu B daiin BCrioMoraTesibHbIX NapaMeTpoB
«Bkn» unu us otknwuveHne «Beiki»;

HaxaTtb kHonKy «Coxp» NosiBUTCA NMOAMEHIO yrnpaBneHusa dainnamu;

Co3aaTtb HOBYHI nanky unu dann (cM. Belle);

HaxaTte kHonky «[logTBepauTb®» AN MOATBEpPXAeHMS BBoAA WM 3anucu unu «OTMeHa» ans
OTMeHbl BBeleHHbIX U3MEeHEeHMIA.

8.12 MeHIO YyTUAUT

8.12.106wme PyHKLUUN MEHIO YTUIIUT

Haxate kHonky YTUJIUTBI/UTILITY Ha nepeaHeii naHenu ocuunnorpada ANA BbI30Ba MEHIO
YTUNUT.

MeHt0 YcTaHoBKU KoMmeHTapuii

CraTtyc

MHdopMauums o cTtaTyce CUCTEME:

- YACNO BKNKYEHWUIA NMUTAHUS;

Bepcua BHyTpeHHero [10;

- BepcuA annapaTHOM YacTu;

- TMN ocumMnnorpada;

- CepUitHbIA HOMep

[lna Bo3Bpata B OCHOBHOE MEHK0 U Ha)XaTb KHOoMKy «SINGLE»




3BYK

Bkn
Bbikn

BiknioyeHne \  BbIKIKOYEHUE
HaXXaTus KHOMOoK

3BYKOBOro conpoeoxageHus

YacroTa

Bkn
Bbikn

BknoyeHne \  BbIKIKOYEHUE 0T06pa>|{eva
YacToThbl B KaHa/le CMHXPOHM3aUuWnn

n3MepeHus

A3bIK

Buibop A3bika Nonb30BaTeNbLCKOro MHTepdeiica.

Camokanubpo
BKa

CaMoTecTMpoBaHWe annapaTHOW 4yacTu  ocuunnorpada.
HaxaTte KkHonky «CamokanubpoBka». OTCoeAMHUTL BCe
NOAK/KYEHUS OT BXOAOB ocuwmnnorpada M HaxaTb KHOMKY
«SINGLE» pnsa 3anycka TecTupoBaHuA. [locrne OKOHYaHWA
TeCTUpOBaHMA AN BO3BpallleHMs B [/laBHOE  MEHI
ocuunnorpada Haxatb kKHonky «SINGLE» euje pas.

CamoTecTupoB
aHue

CaMoTecTUpoBaHMe KnaBuaTtypbl ocuunnorpada, XKW wu
OpraHoB MHAMKauun. HaxaTbe KHonkKy «CaMoTecTMpoBaHue»,
NOSABUTCA MNOAMEHIO:

-Tect 3kpaHa (Screen Test). TectupoBaHue XKW. lMocne
HaXaTusa Ha KHonkKy <«TecT 3KpaHa» noc/efoBaTeNibHoe
HaxaTuu Ha KHonky «SINGLE» npuBoauUT K NpoBepKe CMeHbI
useta XKW ¢ nocnegoBaTefbHOCTU KpacCHbIA-3eneHblii-
CUHUI. HaxaTtue Ha kHonky <«RUN/STOP» npuBoaUT K
BbIX04Y M3 TeCTUpPOBaHMUS.

-Tect «knaBuatypbl (Keyboard Test). TecTupoBaHue
KnaBuaTypsbl. locne HaxaTus Ha KHOMKY «TecT KiaB.» Ha
3KpaHe TMOoSABAAETCA CXeMa pacnosioXeHnsa KHomok. [lpu
BpalleHMN WKW HaXaTUW Ha COOTBETCTBYHLUME KHOMKW OHM
OKpallMBaKTCA B 3e/eHbli uBeT. HeucnpaBHble KHOMKWU He
M3MEHAIT LUBeTa. TpexKpaTHoe HaXaTue Ha KHOMKY
«RUN/STOP» npuBOAUT K BbIXOAY U3 TECTUPOBaHMUS.

- Tect noaceeTkn (LED Test). MNMocne HaxaTus Ha KHOMKY
«TecT cBA.» Ha 3KpaHe MNOABASAETCA CXeMa pacrnosioXeHus
KHoMoK. locnepgoBaTtenbHOe HaxaTue Ha KHonkKy «SINGLE»
NpUBOAWT K O4YepeaHOMYy CBEYEHWIO KHOMOK Ha KnaBuatype u
3epkanbHoMy oTobpaxeHuto Ha XKW. [Mpu HewucnpaBHOM
noAcBeTKe KHoMok, Ha XKW otobpaxaeTcs 3eneHblii LUBET, a
KHOMKa He roAacBeuyuBaeTcA. HaxaTme Ha  KHOMKY
«RUN/STOP>» npuBOAUT K BbIXOAY U3 TECTUPOBaHUS.

3aaHnnUSB

MK
lMpuHTEp

Bbibop pexuma pazbeMma USB pacnofioXXeHHOro Ha Thi/TIbHOW
naHenu. lMNpu Bbibope «[IK» Kk pasbeMy noakntoudaetca K.
Mpn BbibOpe «[llpuHTEp» K pasbeMy noaknwdaetca USB
NPUHTEp ANA Me4yaTy 3KpaHHbIX KOMWii. Tak Xe npu Beibope
«Printer» akTMBM3WpYyeTCa NOAMEHK HACTpOeK MnpuHTepa
«HacTpoiiKka npuHTepa».

O6HoBN
rno

O6HoBneHue MO ocunnnorpada

Hon/KoHTp

Mcnonb3oBaHne dyHKLUM AOMNYCKOBOIr0 KOHTPOS

3anuce

Mcnonb3oBaHne QyHKUMM peructpatopa OCUMINOrPaMM Wu
TakK HasbiBaeMoro «Ludposoro marHutodoHa»

YcTaHoBKMU
rnopta

300
2400
4800
9600

19200
38400

Hactpoiiku wuHTepdeiica RS-232 ana noaknwudeHnsa k [K.
lMocne HaxaTua Ha KHOMKY «YCTAaHOBKW MopTa» Ha 3KpaHe
MOSABNAETCA CMUCOK BO3MOXHLIX CKOpocTeil nepepauu 300,
2400, 4800, 9600, 19200 wn 38400 6o0a. Heobxoaumo
BbibpaTb 04y M3 CKOpOCTel nepepaun. HaxaTb Ha KHOMKY
«Hazag» Ans Bo3sparta B [JlaBHOE MEHK YTUJIUT.

wn

w



1 MuH.
2 MuH. 5
5 MuH. HacTpoiikm  XpaHuTena 3kpaHa. Ecam ¢ opraHamu
10 MuH. ynpaBneHus ocuunnorpada He npoM3BOAATCA HUKakKue
15 MuH. MaHUNyNAUMKU, TO 3KpaH ocuunnorpada BbIKAKYaeTCA AN
CoxpaH. 30 MuH coxpaHeHus pecypca namnbl noaceetkun XKW. Onsa BbIX0Aa
1 Y M3 3TOr0 pexuMa LOCTaTO4YHO aKTMBM3UpoBaTh Nboil opraH
> Yac yrnpaBneHUs — KHOMKY, Peryaarop WAM HaxXaTb KHOMKY
5 Yac «MENU ON/OFF»
BbIKn
Perncrpatop no3BonseT Npou3BoAUTb HEMNpepbiBHY 3arnucb
Perncrtpatop 3axXBa4yeHHOro CUrHana B crneuuanbHblid pasgen BHYTPeHHew
namaTtu (6 MB) nwnn Ha USB-flash HocuTens.

8.12.2®yHKUMNA AONYCKOBOro KOHTPONA

®YHKUMSA AOMYCKOBOro KOHTPons [1omn/KOHTP MOXET OTC/IeXUBaTh U3MEHEHUA CUTHasoB, Cyas no
TOMY, HAXOAWUTCA NU CUTHAN BHYTpU NpegonpeaenéHHoi obnactu Macku Unm Her.

Ans Bxoga B MEHIO AONYCKOBOro KOHTpona Heobxoanmo:

e Haxate kHonky YTUJINTBI/UTILITY Ha nepeaHeil naHenu ocuunnorpada, 4tobbl BbI3BaTh
rNaBHOE MeHK YTUIIUT;

e Ha cTpaHuue 3 MeHIo BblOpaTh «[loMN/KOHTP» OTKPOETCA MeHH AO0MYCKOBOrO KOHTPONSA:

Brntecr

WCTOHHME
CH1

Onepauma HacTpoiiku
) Mackm

Ducnnei

i
Brlkn -

Cnen CTp Cnen CTp

MeHto YcTaHoBKM KoMMeHTapui
B Yaes Bkn BkntoueHne \ BbIK/OYEHME peXuMma TeCcTMPOBaHMA MO MackaMm
Bbikn JOMYCKOBOI0 KOHTPOA
T KAH 1 WMCTOYHUK Ana agonyckoBoro KoHTponsa (MogeH/HeT) Kanan 1
KAH 2 WUCTOYHUK Ana aonyckoBoro koHTpons (MoaeH/Het) Kanan 2
’ 4 lMpoBepka [AOMYCKOBOrO KOHTPOJIA OCTaHOBJ/IEHA, HaXaTb
KHOMKY ANS 3anycka
Onepauus O YA y
J Maétr npoBepka [OMNYCKOBOro KOHTPOJA, HaxaTe And
OCTaHOBKM.
OTobpax Bkn BktoueHue/BbIKIIOUEHUE oTobpaxeHus MHdopMaLUK o]
MHDOPM Bbikn pesynbTaTax AOMYCKOBOro KOHTPO/SA
Epak BkntoueHune \ BbIKIKOUYEHME BO3MOXHOCTU MCMOMb30BaHUA pa3beMma
Bbixoa Fo[,Ju,eH BNC Ha TblIbHOW NaHenu Ans BbiBoAa MHGopMauumM o pesynbTaTtax
TeCTUpPOBaHUs
T BKT BkntoueHne \ BbIK/KOYEHUE BO3MOXHOCTU oOCTaHoBKM cbopa
pasbeM ~ e uHdopMauum npu  obBHapyXeHUM HecOOTBETCTBUA Macke nMpu
MCrMo/ib30BaHUM A0NMYCKOBOro KOHTpOnS
HacTtpoik Co3gaHue HOBOW Macku WNM U3MeHeHUe YCTaHOBOK CYLUeCTBYIoLLlen
M Macku MacKMu.
Haszan Bo3BpaT B rNaBHOE MeHK YTUIUT
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CospaHue U coxpaHeHue Macku
Ansa cosgaHma Mackm Heobxoammo:

BoiiTn B MeHI0 AOMYCKOBOro KOHTpONs (CM. Bbille);
HaxaTb kKHonKy «BKkn TecT» ANS BK/IYEHUS peXMMa TeCTUPOBaHWUSA MO MackaM U 4Tobbl

caenathb MacKy BUAMMOW;
HaxaTb KHomKy «HacTpoilkM Macku» Ha nepeaHeil maHenu ocuunnorpada ANA Bbi30Ba MEHK

Cco34aHNA MacoK:

MeHto YcTaHOBKMU KoMMeHTapuid
O YcTaHOBKa rOpU30HTaNbHOro Aonycka ¢opMbl curHana, no dopme

Macka X v CWrHana ot BbIBpaHHOro UCTOYHMKA. lpefenbl perynvMpoBKU OT
e H <X div> 0.04 penenus go 4.00 geneHus

:{ O YcTaHOBKa BepTUKanbHOro Aonycka ¢opMbl curHana, no dopme
Macka Y v CWrHana oT BbI6paHHOrO UCTOYHMKA. lpefenbl peryfMpoBKU OT

" <Vdv.~> 0.04 penenva fo 4.00 genenus

]
CozpgTs HaxaTue Ha KHOMKY CO34aeT MacKy WM BHOCUT U3MEHEHUS B yXe
Macky CYLLLECTBYIOLLYIO MacKy

M
Bh - BHyTp - BHYyTpeHHKWe dainbl

MecTg coxp BH?LE - BHew - BHewHue dainbl (MeToauKa coxpaHeHua ¢GaioB He

a BHelwHee USB-yCTpoiCTBO aHanorMyHo rnpoueaype onnucaHHomn gns

Bbibop MecTa XpaHeHUs daisia Macku.

3anucu ¢aiinoB onucaHHbIX B pasgene «3anucek \ Bbizos
ocuMnnorpamMMm u npodunen»)

#

HaxaTueM Ha KHomnku «Macka X» «Macka Y» U MHOroyHKLWOHAaIbHLIM PEryaTOpOM
YctaHOBKa Ha nepefHeit naHenun ocuuniorpada cosaate rOpM30OHTasbHbIE U BEPTUKaJIbHbIE
AOMNycCKu;

HaxaTe KHonKy «Co3aaTbe Macky»;

BeibpaTb MecTo XxpaHeHMA MacKK HaXXaTMeM Ha KHOoMKy «MecTo coxp»;

Ha BTOpOW CTpaHuue MeHK Ha)aTb KHonKy «Coxp».

3anyck npouecca AoNyCKOBOro KOHTPoOns
[Ins 3anycka [onycKoBOro KoHTpons HeobxoamMmo:

BoiiTh B MeHI0 4ONYCKOBOIro KOHTPONA (CM. Bbile);

HaxaTb KHoMKy «Bkn TecT» Ana BKIOUYEHMWE peXxuMa TeCTUPOBaHUA Mo MackaMm M 4Tobbl
caenaTb Macky BUAUMOIA;

Co3aaTe Macky Ans AoMycKOBOro KOHTponsa (CM. Bbille);

HaxaTtb kHonky «Onepauus» TeCTUpPOBaHUS Mo Macke.

Urrcmo oTOpaKoR 0K

Uricao rogHEeIx

O CLIILTLIIOT P anv

Obuee yrcIo0 IACTOMHME

0 CLIELJLTIOT P AMM
Onepauma
Hucnnei

Macka HHbOpH

Cneg CTp
(6 =16.6001 MHz Page 12

M 58.8ns CHL £128ml)

Puc. 8-27 Bupa 2KkpaHa AONYyCKOBOro KOHTpons

OcTaHOBKa npouecca foNyCKOBOro KOHTPOJA:

[na oCTaHOBKU AOMYCKOBOro KOHTPO/AA HaXaTb KHOMKY «OnepaTtop» A0 MOABAEHUA CUMBONA

D 0



L] Ans BbiXxoda M3 pexmuma AOMYyCKOBOro KOHTPOJSA HaXaTb KHOMKY «Bkn TecT» A0 nosABNeHus
cuMBoOna «BuIk».

MogknioueHue K Bbixoay AOIM. KOHTP.

Boixog AOOI. KOHTP., pacnonoXeHHblit Ha 3agHei Hanenu ocuunnorpada, MMeeT OMNTUUYECKYHD
pa3BA3Ky. [Ons paboTbl C HUM MONBL30BaTENK C/eAyeT MPOCTO MOAK/IKYUTE K HeMY COOCTBEHHYK LUerb.
MakcuMmanbHas cuia TOKa B MOAK/KYaeMOW Uenu He AomkHa npesbiwate 100MA, MakcuMmanbHoe
HanpsaXeHue He A0MKHO npeBbiwate 400B. ONTUYeCKU U30NUPOBAaHHLINA BbIXO4, UCNONbL3YeMbliA B AAHHOIA
cepun ocumunnorpados, NO3BONAET NOACOEAMHATLCA K MONb30BaTEbCKONM Lenun 6e3 yuyéta nonspHOCTMU.

Mopsaaok nogknwyeHusa K paszbemy [OI. KOHTP. npuBeaeH Ha pucyHke 8-28.
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8.12.3 dyHKUMA perucTpaTopa ocuunnorpamm (3AMUCH)

Peructpatop dopM curHana MOXeT 3anucbiBaTb (opMy BXoAHbIX curHanoB KaHanmoB 1 m 2 c
MakcuManbHoOM AnuHoi 3anucu 2500 kagpoe (ocuunnorpamm). Peructpatop Mo3BONSeT 3anucaTtbh
«BbICTpBLIE®» CUMHanNbl M MedsIeHHO WX BOCMPOM3BECTM WM 3anucatb «MensieHHble» (Ao 1000 cekyHa)
curHansl n 6bICTpo MX BocnpousBecTU. Peructpaumsa moxet 6biTb akTUBMpoOBaHa Bbixogom JOM. KOHTP.,
yto pgenaet GyHKUMK o0cobeHHO Monie3Hol AnA MNOMyYeHUA aHOManbHbIX CUFHaNoOB B AJIMTENbHONU
nocnepoeatenbHOCTH 63 HenoCcpeACTBEHHOIO BM3YallbHOr0 KOHTPONS.

Ans Bxopga B MeHKO Perncrparop ¢dopm curHana HeobxoguMMmo:
e Haxatb kHonky YTWUWIUTBI/UTILITY Ha nepeaHeit naHenu ocumnnorpada, utobsl BbI3BaTh
rNMaBHOE MeHI YTU/IUT;

e Ha cTtpaHuue 3 MeHIo BbibpaTh «3anucb» OTKPOETCA MeHI0 perucrparopa
YMONUYaHUIO HaxoAdlleecs B MNOMOXeHUN «BbiK» - BbIK/TIOUYEHO.

Peructpatop ¢opM curHana uMeeT TpU pexunMa paboTsi:
1. Belknwo4eHo;
2. 3anuce;
3. BocnpousseaeHue.

3anucb ocuMnnorpaMMm B permcrparop

[na ncnonb3oBaHWA perncTpaTtopa Ans 3anvucy ocuuniorpaMMm Heobxoanmo:
e BoittK B MeHI0 Peructpatop ¢hopmM curHana (cM. Bbilwe);
e HaxumaTtb KHOMKY «Pexum» Ao nosBneHUMs Haanucu «Record» (3anuce);
e [losBUTCA MeHIO 3anNucK B perucrparTop:

MeHio YcTaHOBKU KoMMeHTapuii

Bbibop nctouHuka ans 3anucu B peructpatop KaHan 1
Bbibop UcToYHKKa ANns 3anucu B pernctpatop Kanan 2

KAH 1
NCTOUHMUK KAH 2 Bbl60p pexnMma AONYyCKOBOro KOHTponsda B Ka4decrBe MCTOYHWMKa 3aluncCu B
P/F-OUT peructpatop. [ns AaHHOro BMAA WCTOMHMKA BO3MOXHbLI [ABa pexXuma

3anucmnb 3anuck MogHoro curHana, 3anuce bpak curHana.
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4> YcTaHOBKa MHTEepBasia BPEMeHU MexXay 3arnucbi Kaapos.
MHTepBan
< 100 ms> |Bo3MoXHO ycTaHOBUTE UHTepBan 3anucu B npegenax ot 1,00 mc go 1000 ¢

YcTaHOBKa KOHEeYHOro kKagpa 3anucu. BO3MOXHO YCTaHOBUTb KOHEYHLIN
KoHeu. ) Kagp B npegenax ot 1 go 1000.
Kaap <1> Bbibop kKoHeuyHoro kKaapa 1, o3HauyaeT, yto 6yAeT 3anucaHa TONbKO OAHA

ocuuiaorpaMmMa.
Onepauus . . Maet 3anuck ocuMnsiorpaMMm B perncrpaTtop

. . Peructpatop HaxoauTCAa B peXuMe OCTaHOBKHU

HaxaTuneM Ha KHomKy «MCTOYHUK> BbiBpaTbh UCTOYHUK 3aMUCK;

HaxaTb KHOMKY «WHTepBan» u perynsatopoM YCTaHOBKAa YCTaHOBWUTL BpeMsi MeXAy 3anuchbio
KaapoB;

HaxaTb KHonKy «KoHeu.Kaap» U perynsitopoM YCTaHOBKAa YCTaHOBWUTL YMC/IO 3aMUCbiBaeMbIX
Kaapog;

HaxaTb KHOMKY .,EU'IH Ha4ana 3anncu B perncrTpaTtop,
[Mpy OOCTUMXKEHMM KOHEYHOro 3aflaHHOro Kagpa NpOoM30MAEeT OCTaHOBKA 3anucu, MHAWKaTop

«Onepauua» CMEHUTCS Ha . M Ha WHAUKaTope noABuTcA Haanucbe «Record Wave
Success» (3anuck ycnewHa);

Ecnu Ao MOMeHTa OKOHYaHuUsA 3anucu NpouM3BeCcTU NPUHYAUTENbHYIO OCTAHOBKY perucrpaTtopa
HaxaTueM Ha KHonKy «Onepauus», TO 3anNUCb NpPeKpaTUTCHA, BCe ocuunnorpaMmmel 6yayT
yAaneHsl 6e3 3anMcu M CYETYMK OCUMNNOrpaMM Ha 3KpaHe ocuunnorpadga obHynutcs (cMm.
puc. 8-29).

CqeTYHK 0CIILLIOTPAMM

CH1= 568m.) i CH1 £148ml)
Puc. 8-29

BocnpoussegeHue ocuuniorpaMMm M3 perucrpartopa
[ns BocrpousBeaeHus npeaBapuUTenbHO 3anMcaHHbIX OCLMANOrpamMM U3 namaTu HeobxoaAnMo:

BoliTn B MeHto Peructpatop ¢popM curHana (cM. Bbille);
HaxunmaTb KHOMKY «PexuMm» 0o noseneHus Haanucu «Bocnp» (BocnpousseneHue);

[MNosBUTCA MEHK BOCMpPOU3BEAEHUS U3 perncrpaTopa:

MeHto

YcTaHoBKU KoMMeHTapuii

Onepauusa

. ‘ MaeT 3anucb ocumnnorpaMm B perucrtpaTop

Perucrpatop Haxo4WTCA B peXume OCTaHOBKU




L: L: = Bbl60p KONbBLEBOro peXunma BoCcrponseegeHunA

PexxBocnp
B — b—N Bbibop pexuMm oAHOKpPaTHOIO BOCMPOU3BEAEHUA

YcTaHOBKa UHTepBana BpeMeHU Mexay BOCMpou3BeAeHUEM KaapoBs.

WHTepBan B03MOXHO YCTaHOBUTb MHTEpBan BOCNPOU3BEAEHUA B NpeAenax oT

L
< 100 ms> 1,00 mc go 1000 ¢
L

YcTaHOBKa HavyanbHOro Kagpa BocrnpousseaeHus. BoaMoxHo

Hauan kaap <1> YCTaHOBUTbL HayanbHbI Kagp B npegenax ot 1 go 2.500.

YcTaHOBKa TeKyllero Kagpa BocrnpouseeneHus. Bo3aMoxHo
YCTaHOBUTL TeKYLIUA Kaap B npegenax ot 1 go 2.500.

OTOT peXuM Mo3BONSAET PerynaTopoM YcTaHoBKa BblibpaTb py4YHOIA
peXuM NpocMoTpa KaApoB W OCTAaHOBUTbL NMPOCMOTP Ha Bbl6paHHOM
Kagpe

Tekyw Kaap

A

YcTaHoOBKa KOHEYHOro Kagpa Bocrnpou3sBeaeHnsa. Bo3mMoxHO
&) YCTaHOBUTbL KOHEYHLI Kaap B npegenax ot 1 go 2.500.

Bbibop oAHOro 3HaYeHUs HauyanbHOrO M KOHEeYHOoro Kaapa,
O3Hauyaet, uTo 6yaeT BoCnNpou3BeAeHa TONbLKO 0[Ha
ocuunanorpaMma.

KoHey kagp 1>

Hazag Bo3BpaT B rMaBHOE MEHK YTUNUT

e Haxatb KHoMKy «PexBocnp» u BbiI6paTe TMN BOCNPOM3BEAEHUSA U3 perucrpatopa —
OAHOKPATHbIA OT HaYa/IbHOro 40 KOHEeYHOro Kaapa Win KonbLeBoi;

e HaxaTtb KHOMKy «MHTepBan» u perynatopoM YCTaHOBKAa YCTaHOBUTL BOCMPOU3BeAEeHM S
MeXAay 3anucbio KapoB;

e HaxaTb KHoMKy «Hauyan kagp» v perynsatopoM YCTaHOBKa YCTAHOBUTbL HauaslbHbii
BOCMNPOU3BOAUMbINA Kagp;

e Haxatb kHoMnKy «KoHeu Kaap» U perynsitopoM YCTaHOBKA YCTaHOBUTL KOHEYHbIi
BOCMPOU3BOAUMbIA Kaap;

e [pu BOCTUXEHUU KOHEYHOro 3a4aHHOro Kagpa, npu Bbibope pexuma .'_'., npousonger
OCTaHOBKa 3anucu, nHamkatop «Operate» cMeHUTCA Ha .;

¢ Bo Bpems BocnpousBeaeHUs U3 perncTpaTopa BO3MOXHO U3MEeHATL UHTepBan
BOCMPOU3BEAEeHUs U TUM BOCNPOU3BeAeHUs, 3HaueHne HauyalbHOro U KOHeUYHOro Kaapos
U3MEHUTb HeNb3S.

e HaxaTb KHOMKY AnA Ha4dana BOCnpoun3BeaeHUA U3 perucrpatopa;

NMpumMmeuaHune: 1. kHonkoi MYCK/CTOM/START/STOP Ha nepefHeit naHenu ocumunnorpada
MOXHO TaKXe HayaTb 3aHOBO WJIM MPOAOIXKUTL oTobpaxeHue dhopM curHana.
2. OcumnnorpaMmsl, 3anucaHHble B permcrpaTop, He MMeKT 3HeproHe3aBUCUMOoN
NamMsaTU U NPU BbIKTIOYEHUN NUTaHUA ocuunnorpada 6yayT yaaneHsl.

8.12.4 HacTpoiiku npuHTepa

Mpu Beibope 3HaueHusa «[IpuHTEp» B MMaBHOM MEHK YTWIUT aKTUBU3UPYETCSA KHOMKa NOAMEHI0
HacTpoek npuHTepa «HacTpoiika npuHTepa». Mpu HaXaTuM Ha KHOMKY «HacTpoiika npuHTepa» BLIBOAUTCS
MEeHI0 HaCTPOIKU NpUHTEpa:

MeH10 KoMMeHTapuit
Yepii sioi. BkntoueHune (On) \ BeiknoueHue (Off) BO3MOXHOCTU COXpPaAaHEHUSA YEpHOro
KapTpuaxa npuHTepa
Bbibop pacnonoxeHue pucyHka Ha bymare:
lMoonoxka [MopTp. - NOPTPETHLIIA
JlaHgw. - nangwadgTHbIN
PazM. bym. Bbibop pa3mepa 6ymaru
[MporpaMMUpoBaHue Ha3Ha4vyeHUs KHomnku Print Ha nepegHei naHenu
KHlNeuaTtu ocuunnorpada:
MNeyaTb —NevyaTb 3KpaHHOW KOMNWUK Ha NMpuHTepe
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Coxp. N306p. — coxpaHeHUn 3KpaHHOW Konuu B dalin Ha BHewHeM USB-
YCTPOWCTBE

Pazmep u306p [Bribop paszmepa nsobpaxeHua Npu neyatu

Tun 6ymarn  [Beibop Tvna 6ymaru

Kau-Bo
Bbibop kayecTtBa nevatu
rneyartu
ID nevatu YcTaHOBKM uaeHTUdUKaTOpa nevyatu

8.12.5 ®yHKUMA perucTpaTtopa B peasibHOM BpeMeHH

Pernctpatop B peanbHOM pocTtyneH Tonbko B mopensax AKWIM-4115/1A, AKWUM-4115/2A, AKWII-
4115/3A, AKUM-4115/4A, AKUIM-4115/5A.

Peructpatop B peasbHOM BpeMeHM MO3BONAET NPOU3BOAUTL 3anucb OCUMNIONPaMM BO BHYTPEHHIOK
namate ocuunnorpacda (6 MB) wnn USB-Flash HocuTenb. 3anucbe Npou3BOAWUTCA B peXMMe peasibHoro
BPEMEHW He MpepbIiBHO, A0 3anosiHeHua namAaTn npubopa unu flash HocuTensa, nMbo go HaXaTUA KHOMKK
Cron. B panbHedweM COXpaHeHHY0 BO BHYTPEHHKK MNaMATb 3anncb MOXHO BOCMpPOU3BECTU
HEemnocpeACTBEHHO Ha 3KpaHe ocuunnorpada. Tak Xe CoOXpaHeHHYH BO BHYTPEHHKOHK MaMATb 3arnvcb MOXHO
ckonuvpoBaTbk Ha USB-Flash HocuTenb ans nocnegyroulero aHanusa AaHHbelXx. Ecnu 3anuce npoBogunachk
HenocpeacTBeHHo Ha USB-Flash, To no okoHuyaHuo 3anuncu cospaetca dain dopmata CSV KoTopbii MOXET
ObITb UCMONB30BaH ANA AalbHelwero aHanusa cobpaHHbIX AaHHbIX.

PexvMMm peructpatopa B peajisHOM BpPeMeHW LOCTYMeH TOMbKO Korga ocuwnniorpad HaxoguTcs B
pexume Roll (Ha MegneHHbIX pa3BepTkax - oT 100 mc/aen ao 50 c/aen).

Mpy HaxaTun Ha KHOMKY «PerucrpaTtop» BbIBOAWUTCA OCHOBHOE MEHK LaHHOIro pexuMa:

MeHto KoMMeHTapui
3anucek lMepexoa B peXuM 3anmcu curHana
BocnpouseeaeHue |llepexos B MeHIO BOCMPOU3BEAEHNS 3anMCaHHOro CUrHana
HacTtpoiku lMepexoa B MeHK HACTpoOeK 3annucu M BOCNpOoU3BeaeHUA
Hasazg Bo3BpaT B rf1aBHOE MEHI YTUIUT

Janucek

' Bocnpowae

—_— R

CHi= S88m.) CH2= 168ml M S88ms CH1 F146ml)

Puc. 8-30 OcHoBHOe OKHO Perucrparopa

3anucb ocUuMANIOrpaMM B permcrpartop

[na ncnonb3oBaHWA perncrpaTtopa 478 3anucy oCUUJIorpaMM B peasibHOM BpeMeHu HeobxoamMMo:
BoiiTh B MeH Perucrtpatop peanbHoOro BpeMeHu (CM. Bbille);

HaxXumaTb KHOMKY «3anuce»;

MoABMTCA MEHI 3arnucu B perucrparTop:

MeHto KoMMeHTapui
CrapTt Hauano 3anucu curHana
BocnponzseaeHune |lepexon B MeH BOCMPOU3BEAEHMSA 3anNUCcaHHOro curHana
Konusa

MNamMATs — 3anNUcb NPOU3BOAUTCA BO BHYTPEHHIOK NaMsaTk ocuunnorpada (6 MB);
USB-Flash — 3anucbk npou3BoanTCcsa Ha BHeWwHWi USB HakonuTens.

Hazag Bo3BpaT B rmaBHOE MEHI0 YTUIUT

CoxpaHeHue B
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lMepen HavyanoM 3anucu HeobxoauMO BblﬁpaTb MeCTO COXpaHeHUsA: BHYTPEeHHAA NaMATe UIKn
BHELIHWIA HaKonuTenb;
HaxMuTte KHonKy «CTapT», Ha4YHeTCa NpoLecc 3arnucu.

HumocaTop BpeMeHH

JAIImICII

Huammxatop ocTapmerocsa
BpeMeHH JJIA 3 aImicH

CCcTaHOBWUTE

MNay3a

CHZ2:z 188mlY CH1 £148mU

Puc. 8-31 OkHo Perucrtpartopa B peXuMme 3anucu

Mpyu HeobxoAMMOCTM Ha BpeMsi MpepBaTb Ha BpeMsA 3anucb HaXMuTe KHonky <«Maysa», Ans
BO30OHOBNEHUA HAXMUTE KHOMKY «Mpoao/mkuTe»
[ns OCTaHOBKMY 3aMMcy HaXMUTe KHOMKY «OCTaHOBUTL>»

BocnpousBegeHue oCLUW/IJZIONrPaMM U3 perucrpatopa

[Ins BoCnpou3BeAeHWUs 3arnucaHHOl OCLMUANIOrpaMMbl HaXMUTe KHOMKY «Bocnpouse.» M3 rnaBHOro
MeHI0 perucrparopa WM B MeHI0 3anuck.

Ocuunnorpad nepeigeT B pexxnuM BOCNpoUsBeAeHUA U 0To6pasuTca cneayiollee MeHio:

MeH10 KoMMeHTapuid
Bocnpouss. BocnpousseaeHne 3anuMcaHHOro curHana;
Cron OcTaHoBKa BOCMpoOU3BeAeHUs 3anuMcaHHOro curHana
Mpeablaywunin BocnpouseecTtu 3anucb CHa4yana
Cnepgyowuit YcKopeHHOe BOCNpOW3BeAeHWe 3arnncaHHoi ocLUMIIorpamMmsl
Hazag Bo3BpaT B rMaBHOe MEHK perucrpartopa

Ina pgocTtyna K HacTpoilkaMm Perucrpatopa HaXMUTe KHOMKY <«HacTponku».

[NosiBUTCA MeHK

HacTpoeK perucrparopa:
MeH1o YcTaHOBKHK KoMMeHTapui
[MonHbIR aKpaH B MONMHO3KpaHHOM peXuMme ocuunorpaMMmbel C KaHana 1 um 2
oTobpaxarTca B OAHOM OKHe
Bua PasnenbHbIn B pazgencHOM pexuMme 3KpaH pas3fesnifeTcd Ha ABe 4YacTu: KaHan 1
oTobpaxaeTca B BepxHel 4acTu, KaHan 2 otobpaxaeTcs B HMXHeW
YacTu.
HenpepkIBHbIA HenpepbiBHaa 3anucbk. [lpM  MOAHOM  3anoflHeHWe NaMATU
(BHYTpeHHel WM BHELWHe) 3anucb aBTOMaTUYeCKM HayuMHaeTcs
3anuck CHavana.
OAHOKpaTHLIN B OAHOKpaTHOM peXxwuMe 3anucb NpekpawaeTcsa Mpu 3anosiHeHUM
naMmaTu.
Mo Toukam HenpepbiBHOe BOCMpou3BeJeHMe 3anMuCaHHOrO CUrHana creea
Bocnpowuss. Hanpageo.
Mo kappam BocnpousBeaeHue 3aMMCaHHOMO CUrHana NosKpaHHo.
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9 T1OBEPKA INPUBOPA

YTBEPXIAIO

Pykosoautens LU CUA - 3amecTutenn
AvpekTopa

®BY «lMeH3eHckuu LICM»

A.A. laHunos

« » 2012 r.

HacTosiwana MeTtoauka MOBEpPKM pacnpocTpaHaeTcs Ha ocuunnorpadbel undgposble AKMM-4115/X,
AKWM-4119/X (panee - ocuunnorpadsl) npeAHasHadeHbl ANA wuccnegoBaHua GopMbl U U3MEpeHUi
aMMIMTYAHbIX U BPeMEeHHbIX MapaMeTpoB NMepuoAnYecKMX W HermepuoanvecKnx 3MeKTPUYECKUX CUrHasnoB B
nonoce vyacrot: 0..300 Mlu, npouseoactea ¢upmel «SIGLENT TECHNOLOGIES CO., LTD>» (Kutaii) 1
yCTaHaBNMBaeT MeToAbl U CpeACTBa UX NMEepBUYHON U NepUOAUYECKOd NOBEpPOK.

NHTepBan mMexay rnoeepkaMu (MeXnoBepOoUYHbIi MHTEpPBan) — OAWH roj.

9.1 Onepauvmuv NoBepKM

10.1.1 lMpu nepBUUYHON KU NEpUOANYECKOW MoBepkKax ocuunnorpadoB BbINMOMHAKTCA oOnepauum,
yKasaHHble B Tabnuue 1.

10.1.2 Tlpu nonyyeHWM OTPULIATENBLHLIX pe3y/bTaTOB MNpW BbiNOAHeHUM nwboii Ku3 onepauui
noBepKa npekpallaercs u ocuunnorpad bpakyercs.

Tabnruya I
Homep nyHkTa
HanMmeHoBaHMWe onepauuvu OOKYMEeHTa no
nosepke

BHeWHUn oCcMOoTp 9./7.1
OnpoboBaHue 9.7.2
KanubpoBka 9.7.3
lpoBepKa METPOJIOTMYECKUX XapaKTepUCTUK: 9.7.4
lpoBepKa OTHOCUTENLHOM MOrpeLHoCTH 9.7.4.1
ko3dduLmeHTa OTKIOHEHUSA
lMpoBepkKa NonocCkl NpoNycKaHUs KaHanos 9./4.4.2
ocuunnorpada
lpoBepka BpeMeHU HapacTaHUA nepexoaHomn 9.7.4.3
XapaKTepUCTUKN NepruoanyecKoro curHana
lMpoBepKa OTHOCUTENLHOW NOrpeLwHoCTH 9.7.4.4
Ko3dhdULMEHTA pa3BEPTKH

9.2 Cpeacrsa NOBEpPKU

10.2.1 Npu npoBeaeHnM NMOBEPKU LO/MKHbI MPUMEHATLCA CPeACTBa NOBEPKU, YKasaHHble B Tabnuue
2.

10.2.2 [onyckaeTca nNpUMeHATb ApPYrue cpeacTBa u3MepeHui, obecrneuuBawllye W3MepeHue
3Ha4YeHUI COOTBETCTBYIOLUMX BENUUYKMH C TpebyeMoli TOYHOCTLIO.

10.2.3 Bce cpeacrtea nNoBepKWM [AOMKHbI ObiTb WCMNpaBHbl, MOBEepeHbl MU WMETb [AeWCTBYHOLMNE
cBuAeTenscTea (0TMeTKM B hopMynsipax Wnuv nacrnoptax) o NoBepke.

Tabruya 2
Homep nmynkra HanMeHnoBaHHMe ¥ THII peKOMEHIYEMbIX CPeJCTB MOBEPKH,
METOHKH MeTPOJIOrAYecKAe XapaKTePACTHKHA
HOBEPKH
9.7.2 Kamubpatop ocrmtorpadoB HMITYIbcHEI M 1-9;
9.74.1 30 MxB — 100 B, U= +(2,5-10° U+3 MxB);
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9.74.2

0744 T'eneparop cursanos BeICOKOYAacTOTHBIN [4-176

nquana3oH gactot (0,1 — 1020) M, 6f=0,000015%;
JIHana3oH YCTaHOBKH ypoBHA 1 MkB -1 B
9742 BartMetp nornomaemoit MomHoctd M3-51; (0,02 -17,85) [T,
muamasoH u3Meperwii (10* — 0,01) Br;
OCHOBHas morpemHocts d + 4 % (0-12) I'T,
9.7.4.3 ['eHepaTOp HCIBITaTeNbHBIX HMITYIbcoB M1-15; 14=0,25 He
[TpuMeganue. J{omyckaeTcs 3aMeHa YKa3aHHBIX CPE/ICTB IMOBEPKH Ha JIpyTrHe, o0ecledHBaronue
TpeOyeMyI0 TOYHOCTh

9.3 TpeboBaHua k kBanudpukKaluum nosepurenen

10.3.1 K npoBegeHuio noBepku MoryT ObiTb [AonylleHbl fMUa@, aTTecToBaHHble B KauyecTee
NMoBepuUTENS U UMelLLMe NpaKkTUYeckuii onbiT paboT B 061acTy aNeKTPOTEXHUUYECKUX U PafuOTEXHUUECKUX
U3MEpEeHUN.

9.4 TpeboBaHuAa 6esonacHocTn

10.4.1 TMpu npoBeaeHUM TMOBEpPKU [AOMKHbI cobnoaateca Bce TpeboBaHua 6e3omacHoOCTU B
cootBeTcTBuM ¢ TOCT 12.3.019-80.

9.5 YcnoeBuA NOBEpPKH

10.5.1 lpn npoBegeHnu noBeEpPKU A0KHbLI cOb0AaTLCA caeqyroumne TpeboBaHus:

- TeMepartypa okpyxXarujero so3gyxa, °C 20 £ 5;

- OTHOCUTE/IbHas BAaXHOCTb Bo3ayxa, % 30 - 80;

- atmocgepHoe agasneHne, klla (MM pT. CcT.) 84-106 (630 - 795);
- yacrorta nutaouei cetu, 'y 50,0 £ 0,5;

- Harnps)XeHue nuTarLei ceTu nepeMeHHoro Toka, B 220,0 £ 4,4.

9.6 TloaroToBKa K NoBepkKe

10.6.1 MNMoBepuTenb A0MKEH U3YUMTb PYKOBOACTBO MO 3kcnnyatauun (P3) noeepsiemoro npubopa u
WCMONb3YEeMbIX CPeACTB MOBEPKMU.

10.6.2 ToBepseMbin npubop M UCNONb3yeMble CpeAcTBa MOBEPKW AOMXKHbI OblTh 3a3eMieHbl U
BblAepXXaHbl BO BK/IKOYEHHOM COCTOSIHUM B TeYeHMe BPpeMeHU, YyKasaHHoro B P3.

9.7 TpoBeaeHWe NOBEPKH

9.7.1 BHewWwHWI oCcMOTp

Mpu nNpoBeAeHMUM BHELIHEro OcCMOTpa AOMKHO ObiTb YCTaHOBMEHO COOTBETCTBME MpPOBEpPSEMOro
npubopa cneayowmm TpeboBaHUaM:

- KOMMMAEeKTHOCTM npubopa B COOTBETCTBMM C PYKOBOACTBOM MO 3KCM/yaTauuu, BKIKOYas
PYKOBOZACTBO MO 3KCM/yaTauuu U METOAUKY MOBEPKMU;

- He JOMXKHO 6biTb MeXaHMYeCKUX MOBpPEeXAeHMA Kopnyca, NMUUEBOoi NaHenu, opraHoB ynpaB/ieHus,
XKW 3KkpaHa, BCce HaANUCK Ha NMaHensix AO/MKHbI 6bITb YETKUMU U ACHBIMU;

- BCe pasbeMbl, K/IeEMMbl U U3MepUTe/lbHble NPOBoAA He AO/MKHbI UMETb MOBPEXAEHWN U OOMKHbI
6bITb YNCTLIMU;

Mpu Hanuuum aedekToB NnoBepseMblii Npubop BpakyT U HaNpaBnAT B PEMOHT.

9.7.2 Onpo6oBaHue
Onpo6oBaHue NPoOBOAAT NOC/Ie BpeMeHU caMonporpesa, paBHoOro 15 MuH.
MpoBepsawT paboTtocnocobHocTs XKKU, ananasoH nepeMelleHns TMHUK pa3BepTKKU No BepTUKaNN.

MNpoeepka paboTbl opraHoB perynnpoBKu KOs PULMUEHTOB OTKIOHEHMS U pa3BepTKU OCYLLECTBASIOT
nyTéM noaaum c kanubpatopa M1-9 uMnynbcoB 4yactoton 1 KlU M HanpsaxeHueM 6 B nooyepégHo Ha
KaXablii U3 KaHanoB noeepseMoro ocuunnorpada. Cxema coeanHeHus npubopoB NMpuBedeHa Ha PUCYHKe
1.

KoachduumneHt pasBépTKM ycTaHaBnueakwT paBHbIM 1 mS/DIV. Mepekniouyatenem «Bonbt/[den»
yCTaHaBNMBaKT pa3Mep u3obpaXkeHUs paBHbIM LLEeCTW AeneHuaM wkansl XKW no septukanu. Habnwgatot
Ha 3kpaHe XKW pecate nepuogoB curHana. YMeHbwas GUKCMpoBaHHOe 3HauyeHue KoadpduuMeHTa
pasBépTkM ocuunnorpada, HabnwaawT yBenuueHUe LWUPUHBI KM300paXkeHUWA WMMNYNbLCOB Ha 3KpaHe.
YBenunuueas (UKCUpOBaHHOE 3Ha4yeHUe KoahdUUMeHTa OTKIOHEHUSA, HabnwgalT yMeHblIeHWEe BbICOThI
n3obpaxeHMs UMNybLCOB Ha 3KkpaHe XK.
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«[porpamMmMHoe

Homep
«1.01.01.25R11».

Mpu npoBegeHUU

onpoboBaHus
nporpaMMHoro obecneyeHus».

BbIMOJTHAOT

onepauuto

«[MoaTBEpXaeHUe

COOTBETCTBUA

Onepauus «[loaTeepxaeHne COOTBETCTBUA MpPOrpaMMHOro obecneyeHns» COCTOUT B onpegeneHue

HOMepa Bepcuu (MAeHTUHUKALMOHHOIO HoMepa) NporpaMMHoro obecneyeHus;

CBeseHuMa 0 HoMmepe Bepcun (MAEHTUDUKALMOHHOM HOMepe) nporpaMMHoro obecrneyeHus

obecnevyeHune

Bepcun

Wicno 3anyckos
4
BepewallO
1.010125R11
ANNapaparHan BepcuA
2-§00.12

Twn ocun
AKIP-4119/4
Copwaii Ne
00004110093

ocuunnorpadoe
npeacTtaBneHbl B nNyHkTe «Bepcua MO» okHa «CtaTyc» (KHOMKM «YTuUnutel» > «Ctatyc») (cMm. puc.l).

(MAEeHTUPUKALNOHHBI nporpaMMHoro obecrneyeHus

HoMep)

umMcdpoBbIX

cepun

"Haxwmre xHorky OAHOKP anA suxoad

PucyHok 1

AKWM-4115/X,

Ha pUCYHKe

AKWUM-4119/X>»

Pe3aynbTaT noATBEpXAEeHUA COOTBETCTBUSA MPOrpaMMHOIO obecneyeHns cuuTaeTcs MONOXUTENBHBIM,

€CNU MosyyeHHble UMAeHTUIMKAUUOHHbIE AaHHble MO CU (HoMmep Bepcum (MAEHTUDUKALMOHHLIA HOMep)
nporpaMMHoro obecneuyeHusi) COOTBETCTBYIOT yKa3aHHbIM B Tabnuuax 3 - 5.

Tabnuya 3
LUndbposoit Anroputm
HaunmeHoBaHWe NporpaMMHOro HoMep BeReus MIEHTHGMEATO R BbI4MMC/IEHUA
S (npeHTMdMKay nporpaMMHoOro uncbposoro
(WpeHTndmkaumMoHHoe MoHB L abecreu ey naeHTuduUkaro
HaMMeHoBaHWe NporpaMMHOro Hosep) (kaprinsans pa
obecneveHunn) nporpaMMHoro ST nporpaMMHoOro
obecneuveHun chﬁzzzsroro o et
MporpaMmMHoe obecreyeHune
ocuumnnorpadgoB LMdpPoOBLIX Cepun 1.01.01.25R11 %i%%elc;;gg;gggg md5
AKNM-4119/X
Tabnuya 4
Undposoi
HanmeHoBaHWe NporpaMMHoOro Homap Bepcin MpeHTeinkaTop 53::12?1:::.5
obernesBLiG (npeHTndnkay nporpaMMHoOro uncdposoro
(WpeHTndunkaumMoHHoe MOMHLIA ohecneueHns naeHTudukaro
HaMMeHoBaHWe NporpaMMHOro Homep) L pa
obecneueHunn) g v o v e nporpaMMHoOro
obecneveHunn MCNONIHAEMOro 6
xona) obecneveHus
MporpaMmMHoe obecrieueHne TSR
ocumnnorpacdos undpoBLIX cepum md5
& pAﬁmn_ﬁl$§,1 P 3.01.01.28R1 | 4 51¢50fa450d4f61
AKWM-4115/2, AKUMN-4115/4 dae6d23735ee30b2
J d md5
AKUM-4115/5 3.01.01.R30 | £.8185f32092ceea
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dae6d23735ee30b2
AKWM-4115/4 d5
/ 20E02-RIS fe8185f32092ceea H
AKWUM-4115/6 192ab1334c7eabde md5
/ SHPLALRI0 7c0be88b88c2b8eb
Tabnuya 5
Hbposoi Anroputm
HauvmMeHoBaHMe nporpaMmMHoro | Homep Bepcumn "nne:rma?::::la::op BbIYMCNIEHHUSA
obecneuyeHunn (npenTudpukaumo CFGEEHE'-IEHHH uudcdposoro
(WpeHTMdMKaALMOHHOE HHbIA HOMep) (KoHTpONBHER naeHTuduUkaro
HauMeHOBaHWe NporpaMMHOro | NporpaMMHOIO i F:mvla pa
ob6ecneveHunn) obecneuyeHunn HCHO.:HHEMOFO nporpaMMHoOro
obecneveHunn
Koga)
IIporpammHoOe oOecrieueHne -
ociLiorpadoB MUQPPOBBIX CEPHU 3.01.01.31R20 635;;? éagggjgggg L md5
AKHII-4115/1A, k
AKHII-4115/2A, AKHII-4115/3A, 3.01L.01.31R18 10a214af644d23e20 -
AKMII-4115/4A, AKHTI-4115/5A T df64b69edbl6¢b8 )
3f3f908ae9c481f4af
AKUM-4115/6A 2.06.02.15R2 b84f1bb08ebc58 md5
5a7e597dd59d2cof
AKUM-4115/7A 1.01.01.25R13 Obdfeb458dbdfbac md5

Ocuunnorpadsl He npoweawure onpoboBaHme BpakyloOT U HaNpaBNAT B PEMOHT.
9.7.3 Kanubposka

KanmbpoBky (rcTUpoBKYy) ocuuanorpaga rnpu HeobXoAMMOCTH BbIMNOJHAKT B COOTBETCTBUU C
pasgenamu 7 n 8 PykoBo4CTBa o 3Kcrayataynu.

9.7.4 TpoBepka METPONIOrM4YECKUX XapaKTepUCTUK
9.7.4.1 NpoBepKa OTHOCUTENbHOM NorpelwHocTy KoachdpuUuneHTa OTKIOHEHUSA

OnpegeneHne OTHOCUTENIbHOM MOrpeLHoCcTU KOS¢¢MHMEHT& OTKJ/IOHEHHUA KaX4oro KaHalsla

rpon3BoAAT METOAOM MPSMOro U3MEPEHUS MPpU oMol Kkanumbpartopa ocywuanorpagoB uMnyascHoro M1-9.
Cxema coeguHeHus npmbopoB NpuBeAEHa Ha PUCYHKE 2.

OpraHbl ynpasneHus ocu,unnorpacba YCTaHaBNMBAKOT B ciedyrolmne nooXeHns.

Kan 1 BK/IIOYEH, CBsizab DC, UHBepcus /Beikn, Orp [N\l1 /Bkn, Henutens x1

MEHHIO Tun/®pontoM, UcrtouHuk/KaHanl, Pexwum/ABTO, [MonspH/BuUA CBA3U —
lMonsapt, cea3b Bx DC

Aucnnei Tun/Bektop, HakxonneHue /Bbikn

C6op uHp Ycpes 16
KoagppuyumneHT pazséprun 250 us/div
KosgppuyneHra orknonenmnna 2 V/div

3geck u ganee KypCOpPHbLIM LWPU@PTOM BbifeneHbl PEXUMbI, KOTOPbIE HY)XHO YCTaHOBUTL C MMOMOLYBIO
YHKUMOHaAbHBIX Knasuuwl F1 — F5.

C Bbixoga kanunbpartopa M1-9 noaaroT npAMoOyrosibHbIe UMIYJIbCbI C nepnogom 1 Mc (F=1 kl'y),
Ha Bxo4 NnepBoro KaHasaa ocyuiaaorpaga.
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PucyHok 2

MNMoBepKy NpoOBOAAT B NonoxeHnu «5V» nepekntovatens «BoneT/[en» npu pasMepax usobpaxeHus
UMMNYNLCOB MO BepTUKanu, paBHoMmy 2, 4, 6 peneHuaMm wkansl XKW n 6 geneHMsM BO BCeX OCTaJIbHBIX
NONOXeHUAX nepeknwyaTtens «Bonet/Oen».

N306paxeHue curHana LOKHO pacrnofiaraTteCd CUMMMETPUYHO OTHOCWMTESIBHO FOPU3OHTaNIbHOW OCH
3KpaHa. YpoBeHb CMHXPOHU3aUWUK NoAAEePKUBAKOT PYUYKONH «YPOBEHb».

MnaBHbIM UW3MEHEeHWEM BbIXOAHOrO HanpsxeHus kKanubpatopa MW1-9 pobueawTca TOYHOrO
CcoBMageHnsa pa3Mepa M3obpaxeHUsa C AefleHUsAMU LLKanbl.

MorpewHocTe KO3 dULMEHTa OTK/IOHEHWUA B MpOLIEeHTax onpeaensT Mo MHAuKaTtopy kanubpaTtopa
ni-9.

Mpouenypy NOBTOPSAKT ANA BCEX KaHanoB ocuunniorpada.

Pe3ynbTaTel MOBEPKM CUMTAKTCA YAOBJIETBOPUTENIbHBIM, €CNM MNoJfly4YeHHas OTHOCUTeNbHas
MorpeLwHocTb K03 PULMEHTOB OTK/IOHEHUSA ANSA KaX40ro KaHasa He npesblwaeT + 3 %.

9.7.4.2 NpoBepka nosockl NponyckaHUA KaHaNoB ocuunnorpadcga

MNpoBepKy MonoCkl MPOMyCKaHWA KaXAoro KaHana ocuuwnnorpada npoBoAsT MeToAoM MpPSAMOro
M3MepeHUs C MOMOLLbID reHepaTopa curHanoB [4-176. Cxema coeauMHeHUss nMpubopoB npuBefeHa Ha
pPUCYHKe 3.

OpraHbl ynpaeneHus ocuunnorpada ycraHaBAuMBawT B C/iefyiowme NosIoKeHUs:

Kan 1 BK/IIOYEH, CBsizab DC, WHBepcusi /Bbikn, Orp [N\l1 /Beikn, Lenutens x1

MEHIO Tun/®poHtoM, UctouHuk/KaHanl, Pexwum/ABTO, [MonspH/Bua CBA3U —
lTonspt, cesa3b Bx DC

Bucnnen  Tun/Bektop, HakonneHue /Bbikn

C6op uHd Ycpes 16
KosghpuymeHT pazeéprkm 10 us/div
KosghpnyneHra orknoHenna 500 mvV/div

Ha reHepaTope ycTaHaBnMBaKT BbIXOAHOW ypoBeHb curHana (— 5 + 0,5) dBV 1 HaxXMuTe Knaeuuly -
3 dB.

C BbIX0oAa reHepartopa Ha Bxoa KaHana CH1 ocumnnorpada noaawT cCUrHan 4acToTon 100 klu.
M3MeHsis YpOBEeHb BbIXOAHOIo HanpsXXeHWsA reHepatopa, yCTaHaBMBaKT pasMax CMrHana

A, = 2000 MB (4 6onbwinx aeneHuns wkanbl XKN).
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ra-176

\ Harpyska npoxoaHan
50 Om v3 KoMnnexkra

i
|
|
‘ n1-15

M3-51

D

PucyHok 3

OTknoyaoT kabenb OT Harpy3ku M MOAKIKYAKT K HeMy npeobpa3soBaTtens BaTTMeTpa. M3mepsioT
BbIXOAHYIO MOLLHOCTbL FreHepaTopa Ha KoHue Kabens — P 1 GUKCUMPYIOT 3TO 3HaueHue.

YCcTaHaBNMBAT 3HaAYyeHUs YacToTbl CUrHana reHepaTtopa npuBeAéHHble B Tabnuue 4 ans
COOTBETCTBYWOLWEeN Mogenu ocuunnorpada M NOALEpPXMBAKT YPOBeHb BbIXOAHOrO HanpsXeHus - P ¢
MOMOLLbLIO BAaTTMETpa.

Tabnuuya 6

frew MY 100 150 200 250 300 350 400 450 500
TIME/DIV 5 us 500 ns 50 ns 25 ns 10 ns 10 ns 5ns 2,5ns 1ns

A MB Ao

N3MepAwT aMnanTyQy CUrHana Ha yKasaHHbIX 4acToTax no MacwTtabHoit ceTke XKKU u dukcupyroT
eé& 3HauyeHue A:.

Mpouenypy NOBTOPSAKT ANA BCEX KaHanoB ocuunnorpada.

Pe3ynbTaTbl MPOBEpPKWM CUYMTAKOTCA YAOBMETBOPUTENIbHLIMU, €CNM aMniauTyda curHana Ar  Ha
YKa3aHHbIX YactoTax He MeHee 0,7 A, — YCTaHOB/IEHHOM aMnnuTyabl Ha Yactote 100 Klu.

9.7.4.3 NpoBepka BpeMeHN HapacTaHUA NepexofHoil XapaKTepuCTUKN Nepuoanyeckoro
CUrHana

OnpepeneHne BpeMeHU HapacTaHMsa NepexoAQHON XapakKTepUCTUKM KaXAoro KaHana ocuunnorpada,
NPOU3BOAAT MNYTEM WU3MEpPeHWs BpPeMeHU HapacTaHUS WCMbITAaTeNbHOrO MMNynbca Ha Aaucnnee XKU
ocuunnorpada. Cxema coeguHeHUs NpubopoB NpuBeAeHa Ha pUCYHKe 4.

OpraHbl ynpasneHus ocuunnorpada ycraHaBnMBawT B C/ieAylowmne nonoXxeHus:
Kan 1 BK/IIOYEH, CBsizas DC, UHBepcus /Bbeikn, Orp [N\l1 /Bbikn, [enutens x1
MEHIO Tun/®pontoM, UctouyHuk/Kananl, Pexwum/ABto, [lonspH/BuAa cBS3U —
lMonsapt, cea3b Bx DC
Bucnne  Tun/Bektop, HakonneHue /Bbikn

C6op uHd Ycpesg 8
KosghpnyneHT pazeéprkm 25 ns/div
KosgppnyuneHra orknonennna 2 V/div
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C reHepaTtopa UcnbiTaTenbHbIX uMNynbcoB M1-15 Ha BXoa KaHana ocuunnorpada noaatoT UMNYbLC
anutensHocTeo 100 ns n nepuogom cnegoeaHua 0,01ms.

C nomouwbl aTreHwaTtopoe w3 kKomnnekta W1-14 wnu penutena w3 kKomnnekta W1-15
yCTaHaBnMBawT aMnaAuTyay WMMynbca, paBHOoe 5 AeneHuMAM WKanbl Mo BepTUKanu. Pyuykoi «YpoOBeHb»
ocuunnorpadga ycraHaBnMBakT YCTolunBoe nsobpaxeHne MMNynbca B LieHTpe 3kpaHa XKU.

ni-15s

Harpyaska npoxoaHan 50 Om ua

komnnexra V1-15

nenvrens Kk A1-15

PucyHok 4

arreHwarop »3 kommnekta V1-14 wnm

YctaHaBnuBawT kKoadduumeHT pa3Béptkn 1 ns /DIV n U3MepslOT BpeMs HapacTaHUA nepexoAHown
XapaKTepPUCTUKKN COrNlacHO PUCYHKY 5.
MNpoBOASAT M3MEpPEeHWS MO BbIWEONUCAaHHON MeToAMKE AN BCEeX OCTallbHbIX 3Ha4YeHnn KosdduumeHTa
oTKnoHeHus (kpoMme 5V/DIV) B KaxaoMm kKaHane ocuunnorpada Ana MosIoXUTEeNbHOW M OTpULaTEeNbHOM
NONIAPHOCTU UCMbITATENILHOrO CUrHana.
Ans npoBepkW BpeMeHM HapacTaHMA B MNONOXeHUAX nepekntouyatena B\aen po 20 mB\aen
BKJ/IIOUMTENBHO, AOMOSIHUTENIBHO MOAKNKUYMTE K aTTeHwaTtopy KanubpaTtopa atteHwatop 20 gb us

KoMnnekTta M1-14.

PucyHok 5

Pe3synbTaTbl MOBEPKW CUMTAKTCA YAOBNETBOPUTENbHLIMWU, €CMU M3MepeHHOe 3HayeHue BpeMeHwU
HapacTaHuA NepexoaHOoN XapaKTePUCTUKK He 6onee 3HayeHUA YKa3aHHOro B Tabnwuue 5.

Tabnuya 7
Ucnonesyemsbiit npubop | Mogens ocuunnorpada | Bpemsa HapacTtaHusa (He 6onee)
ANA NOBEpPKMU
AKWM-4119/4 1,2 HC
N1-15 AKWM-4119/3 1,7 HC
AKNM-4119/2 3,8 HC
AKWM-4119/1 5,8 HC
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9.7.4.4 NpoBepKa OTHOCUTENbHOW norpelwHocTn KoadduuneHTa pa3sBEépPTKHU

OnpeneneHne  OTHOCUTENLHOW  MOrpelwHocT KoadduumneHTa pas3BEPTKM NpPOBOAAT METOAOM
NpsAMbIX U3MEpeHWUId YacToThbl HyN1ieBbiX OueHuii curHanos AL ocumnnorpada ¢ noMoulblo reHepaTtopa M4-
176. Cxema coeguHeHns npubopoB npuBeaeHa Ha PUCYHKe 6.
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\ Harpyska npoxoaHan
50 OmM v3 KoMnNeKkTa
ni-15

PucyHok 6
OpraHbl ynpaeneHus ocuunnorpada ycraHaBAMBaloT B CNeayowmne rnonoXeHus :
Kan 1 BK/IIOYEH, Cesizsb DC, WHBepcus /Bbikn, Orp M\l /Beikn, Aenutens x1
MEHIO Tun/®porToM, UctouHuk/KaHanl, Pexwum/ABTO, [MonspH/Bua cBA3U —
lMonsapt, cesa3b Bx DC
Aucnnei Tun/Bektop, HakonneHue /Bbikn

C6op uHd  Bbeibopka
KosgppuyumneHT pazséprkn 250 ns/div
KoaghpuymneHra orknonenns 50 mv/div

C reHepartopa nogaTtb curHan yactoton 1 My n amnautygon 100 mB. KoadduumeHT paseépTtku KaH
1 ocuunnorpada ycraHoBuTb - 500 ms/div. HaxaTtbe Ha ocumnnorpade knasuwy WU3mMepeHun, BbibpaTb
cTpoky Yacrora (Kan1). CuntaTb U3MepeHHOe 3HauyeHune 4acToTkl HyNneBbix OueHuit curHanos ALLM.

Pe3ynbTaThl NOBEpPKWU CYUTAKTCH YAOBIETBOPUTEIbHLIMUW, €CNIM YacToTa HyNneBbix bueHuit curHanos
AUMM He 6onee 100 u.

[MpuMeYyaHue: NMpu ManblX 3HAYEHUAX YaCTOTbl HYJIeBbIX 6ueHwnit (HeBOBMO}KHOCTM OTOﬁpa}KEHMH Ha

3KpaHe HecCKOJIbKUX nepuoaoB AnA M3MepeHUus '-la(:TOTbI)‘r cnegyet yBenuuuTb 3HadveHue K pase. ans
MoNy4YeHUs YCTOMUYMBBIX NMOKa3aHMWiA.

9.8 OdopmMneHUe pe3yNbTaToOB NOBEPKH

10.8.1 Pe3ynbTaTbl NOBepku ocuunnorpacda odopMnawTCca BblAauyeid CBUAETENLCTBA O MOBEpKe B
cootBetcTBMM Cc TP 50.2.006, B KOTOpPOM YyKa3sblBaeTCs CPOK AEWCTBUA U JaTa o4vepeHOW MOBEepKU U
HaHeceHMeM 3HaKa MOoBepKU HeNoCcpeACTBEHHO Ha ocuuniorpad.

10.8.2 lMpu oTpuuaTensHbIX pesynsTaTax NoBepku ocuunnorpad K NnpMMeHeHUIo He JoMnycKaeTcsa 1
BbIAA&TCH U3BELleHUe O HEMpPUroAHOCTU C YKaszaHMeM NpPUYMH.
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10 TEXHUYECKOE OBCJ1Y)XXUBAHME

OnucaHHble HWXe onepauuu AOMKHbI BbIMOMHATLCSH KBaHHCbMLtMpOBaHHb[M nonb3osaTteneMm. Bo
n3bexanHue Mopa)XeHUsi 3MeKTPUYECKMM TOKOM He BbIMOMHAWTE HUKAKUX oOnepauuii, Kpome Tex, 4To
YKa3aHbl B HacToALWeM OonncaHuu.

10.1 3ameHa nnaBKoOro npeaoxpaHUTena
Ecnu neperopen npegoxpaHuTenb, MHOUKaTop «CeTb» He OyaeT BKIOYATLCA, M COOTBETCTBEHHO,
ocumnnorpac He Oyper pabotaTb. 3aMeHa MpPOM3BOAMTCA TOJIBKO Ha TM/aBKUA NpefoxpaHuTenb
peKOMeHA0BaHHOIo HOMWHaNa, KOTopbIli YKasaH Ha 3aaHei naHenu (tun "T”, 1,25 A/ 250 B).
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10.2 Bei6op Hanpa>XeHWUA NUTalOLWeNn ceTn
Ocumnnorpad paccuutaH Ha paboTy oT ceTM c HanpsxeHue ot 100B go 240B, c uyacToToW
nutawwein cetn 47-63 I'y. MNepeknwyeHue OT OAHON0 CETEBOr0 HanpsXeHUs K ApYroMy OCYLLecTBnseTcs
aBTOMaTU4ecKH.

10.3 ¥xop 3a BHelUHel NoBepXHOCTbIO ocuyunnorpada.
Ona uuctkn ocuunnorpada, WCNONb3YWUTe MArKYK TKaHb CMOYEHHYK CMUMpPTOM WAW BOAOIA.
ObeperalitTe ocumnnorpad oT nonagaHusa Ha kopnyc 6eH3uHa, Tonyona, KCuiona, auetoHa unv nogobHeix
pactBoputeneil. He ucnonb3yite abpasme ANA YMCTKM 3arpsA3HEHHLIX NOBepXHOCTel ocuunnorpada.

11 NPABWIA XPAHEHUA

11.1 KpatkoBpeMeHHOe XpaHeHue

MNpubop gornyckaeT KpaTKOBpeMeHHoe (rapaHTUiiHOe) XpaHeHWe B KanuTaJlbHOM He oTan/JMBaeMoM
W oTaniMBaeMOM XpaHWMULLAX B YC/IOBUAX:

e /15 He OTan/MBaeMoro XpaHwnuuia:

TeMnepartypa Bo3ayxa ot - 10°C go + 70°C;

OTHOCUTENbHaA BNaXHoCTb Bo3ayxa Ao 70% npu Temnepatype +35°C M Huxe 6e3 KoHAeHcauuu
BNnarw;

e 1519 OTan/IMBaeMoro XpaHunuuia:

TeMnepartypa Bo3ayxa ot +0°C go +50°C;

OTHOCUTENIbHasA BNaXHocCTb Bo3ayxa Ao 80% npu Temnepatype +35°C u Huxe 6e3 KoHAeHcauuu
Bnaru.

CpOK KpaTKOBpeMeHHOro XxpaHeHus ao 12 mecsues.

11.2 AnuTenbHoOe XpaHeHue

OnutensHoe xpaHeHWe npubopa OCYLECTBAAETCA B KanuTalbHOM OTarn/iMBaeMOM XpaHW/ulle B
YyCNoBuaXx:

TeMnepartypa Bo3gyxa ot -20°C go +70°C;

OTHOCUTENbHaA BNaXHocTb Bo3ayxa Ao 80% npu Temnepatype +70°C M Huxe 6e3 KoHAeHcauuu
Bnaru.

Cpok xpaHeHusa npubopa 10 ner.

B TeueHMe cpoka xpaHeHuA npubop HeobXxoAMMO BKKOYaTL B CETb HE pexXxe 04HOro pasa B rog ajs
npoeepku pabotocrnocobHocTH.

Ha nepuvon ANWTENbHOrO XpaHeHUA W TPaHCMOpTUPOBaHWA mnpousBoaMTCcA obs3aTenbHa
KoHcepBauusa npubopa.



