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«MYCKY/1bl» O100XKEeTHbIX
LHppoBbIX ocuunnorpados

Bnagumup IbAKOHOB,
A. T. H., npoceccop
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Ocuunnorpadbi cepuu 7000A

Hau6osee mpocteiMu u3 cepuu 7000A sBisoTcs: ocnuiuiorpads
GDS-71000A. Dto nudposble 3amoMUHAIOIINE 2-KaHAIbHbIE TPUOOPBI
GDS-71062A, GDS-71102A u GDS-71152A ¢ nonocoi mponyckanus 60,
100 u 150 MI'1, MakcuMaIbHON YacTOTOH Auckperusdanun 1 I'Tm u sxBu-
BasteHTHON — 25 I'T1. Brerunmit Buj ociipuiorpagdos cepun GDS7100A
MI0Ka3aH Ha puc. 1.

OCHOBHBIe [TapaMeTPbI ITUX IPUOOPOB:

e O6bem mamsTu: 1 M6aiit Ha kanan (2 M6aiit — npu 06beJHHEHNN ).
e 27 BUJIOB aBTOMATUIECKUX U3MEPeHUI, KypcopHble usMmepenus (AU;

AT; 1/AT).

e PexuM aBTOMaTHYECKOTO U3MEPEHUA BPEMEHHBIX 3a/J€PIKEK IBYX CUT'-

HaJI0B (BOCEMb I1apaMeTPOB).

o OYHKI[MS aBTOMATHYECKON YCTAHOBKH [TAPAMETPOB Pa3BePTKH, 3aITyCKa

1 ycusenus (¢ 6I0KMPOBKOM IIPH HeOOXOTUMOCTH).

o Ilarb QyHKIMIT MaTeMAaTHKU: CJIO)KEHIE, BHIYUTAHIE, YMHOKEHIE, [le-
nenue, BII® (Ha yvactre 1 x6aiir), BIIO c. k. 3.

Ludpossie puabtpsl (PBY, PHY, 10710c0BOI, PeXKEKTOPHBIIT).
PexuMbl pacTsokku, camonucna u XY.

CHHXpPOHH3AIIMS 1O JUIUTeIbHOCTH UMITyIbca 1 TB.

PeXMMBI IUCKpeTH3aIuU: BEIGOPKA, IIUKOBBIIT AeTekTop (>10 HC), yc-
penterue (0T 2 10 256).

[Mamsite: 15 ocipuiorpamm, 15 mpoduieit HacTpoex.

o Beixon kam6paropa (1-100 kI'11) ¢ peryampyemoit CKBaKHOCTBIO (5-95%).

TaiBaHbckas pupma GW Instek gaBHO u3BecTHa CBOMMHU MAcCOBbIMU BlogKeT-
HbIMW Npubopammn, 0cobeHHO aHaNoroBbIMU ocuunIorpacamMm U reHeparopa-
mu. Ho B nocneaHue roabl 3Ta KOMNaHuUs ycnewHo paspaborana v Bbinyctuaa
Ha PbIHOK MHOro(yHKUUOHa/bHbIE Gl0AXKeTHbIe LU POBbIE 3aNOMUHaIOWUE
ocuyunnorpadbl ¢ BBICOKUMHU xapakrepuctukamu — GDS-1000,/2000/3000.
B cratbe onucaHbl cepuu 3TUX NpUOBOPOB, NOCTaBNsiIEeMble HA POCCUIUCKHUM Pbi-
Hok mogenu GDS-1000A /72000A /73000A u npakTuKa paboTbl ¢ HUMM.

Wntepdetic: USB 2.0 st ynpasienus, ciot SD (Secure Digital) ayst 3a-
IIMCH JAHHBIX Ha KapThI NIAMATHU.

LIBernoit TFT-gucruteii ¢ peryaupyemMoit IpKOCTBIO.
Pycudunuposantoe MeHIo.

e Tpu roga rapaHTum.

[Tpubopsr cepuu 72000 — 310 MHOrO(YHKIHOHATbHBIE IHPPO-
Bble ocrorpadst (puc. 2a). Cepust cocrout us Mopeneir GDS-72072,
GDS-72074, GDS-72102, GDS-72104, GDS-72202, GDS-72204
1 GDS-72304, 0TIHYAOIINXCSL YUCIIOM KaHAIOB (2 wtet 4) U TI0JI0CON Ipo-
nyckarus (70, 100, 200 u 300 M) [1]. [Tpu6opst umerot userHoit (TFT)
SVGA-nmucnneii, ruaronans skpada — 20 cM (pasperirerue 800x600).

[e]

Puc. 1. BHewHui Bug ocumnnorpacos cepun GDS7100A

Puc. 2. BHewhuit B1ug ocumnnorpada cepun GDS-72000: a) eug cnepenu; 6) Bua caaan
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ITpocTo perieH BBIOOP ONTUMATLHOTO HAKJIOHA KOPITYCca. 3aJHUE HOXK-
K pubopa He OTKU/IHBIE, OCIIUUIOrpad HAKJIOHEH BIIepes, 94T0 yIo6HO
[pu pasMelnieHur Ipubopa Ha HOIoYKe Hajl cTrosoM. [lepentue, 6oiee
BBICOKHE HOKKH MOYKHO CJIOXKHUTB, [IPH 9TOM IIPHOOP HAKIOHSETCS Hasal,
910 YIOGHO IIPH Pas3MeLIeH N ero Ha CTOJe.

Tabaputs! octmorpacdos cepuu 72000 — 380x220x 145 MM, macca —
4,2 Kr.

Ha puc. 26 mokasas Buj ipr6opoB c3azii. [IoMIMOo pasbema ceTeBoro Ka-
6eJ1s1, C3aIH PACIIONOKEHBI 1Ba PasHbIX pasbema USB, pasbem rmmmbr RS232,
koakcuanbable pazbeMbl CAL 1 GO/NO GO u c10TBI 1151 IBYX OIIUH pac-
mmpenust. B ocawniorpacde GDS-72304 9T0 OMIME JIOTHIECKOTO aHATN3aTO-
pa ¥ OIHOKAHALHOTO (PyHKI[MOHAIBHOTO TeHepaTopa. BO3MOXKHBI U pyrHe
omiuy. YCTaHOBKA OMIIHIl IO3BOJISIET [OJIB30BATEIO CAMOCTOSITENIBHO MO-
[epHU3UPOBATH IPUOOPHI COITACHO KOHKPETHOMY HA3HAYCHHUIO.

Jpyrue napamerps! mpudopos cepuu 72000:

e Yacrora puckperusanuu: 1 I'Ti Ha kaxpprit kanan (2 I'Tr npu 06b-

eIMHEeHNH ), OKBUBaJeHTHas — 100 I'Try.

O6wbem mamsiti: 1 M6aiit Ha kaHai (2 M6aiT — npu 00beIuHEHNH ).

Bxonnoe Hanpspkerue: ot 1 MB/nen. no 10 B/men.

Bxonmnoe comporusienue: 1 MOM ¢ emkoctpio 10 .

NuanasoHn passeprku: ot 1 HC/men. no 100 c¢/men. (wrar 1-2-5),

camornmucer: ot 100 mc/pen. o 100 c/men.

e llHHOBanuoHHas texHosorus nepcucrenimu VPO (virtual persistence
oscilloscopes) ¢ Bu3yanusaryeii CMTHaIa B peXKUMe aHATIOTOBOTO OCI[HI-
sorpada.

e Ckopoctb 06HOBIIeHHs 9KpaHa: 80000 ocipuiorpaMm/c.

e Pexumbl c60pa TaHHBIX: BBIOOPKA, IIMKOBBII IeTeKTOp (>2 HC), ycpen-
Henwe (0T 2 10 256), HHTEPHOIAIUS Sin(x)/X.

e PexxuM cerMeHTHPOBaHHOM maMsTH (1o 2048 cermMeHTOB).

e Pexxum «ITonckoBast MarmHa/Searchy» uist mowcka coOBITHIA O YCIIO-
BUAM, 3aJaHHBIM II0JIb30BATEJIEM, CUHXPOHU3AUA 110 NIUTEJIbHOCTU
umnynbca u TB.

e 28 BUIOB aBTOMATUYECKUX U3MEPEHUII TaPAMeTPOB, KyPCOPHbIE U3~
MepeHUsI, PeKUM aBTOMATHIECKOT0 H3MePEeHsI BpeMEeHHbIX 3a/IePiKeK
(Bocemp mapameTpoB). OYHKIIMS ABTOMATHIECKOU YCTAHOBKY [Tapame-
TPOB Pa3BEPTKHU U 3aITyCKa.

o QyHKIIUU MaTEeMaTUKU: CJIO’KeHUe, BBIYUTAHHe, YMHOKEHNE, IeJIeHNUe,

nuddepennuposanue (d/dt), unrerpuposanue ([df), nssredenue sa-

IpaTHOro Kops (V).

Yacrorabiit ananus (BI1®): Ha yuacrke 1 k6aiir (BIIP c. k. 3./BIIP 1b).

Ludposoit GUABTp ¢ PyIHON PEryIUPOBKOLL.

PexuMbl pacTsDKKK OKHa, camonucer 1 XY.

BHyTpeHHsIs1 aMATh: 24 ocIuyIorpaMMel, 20 IpoduIieil HacTpoexk.

Cunxponusanus u gekonuposanue curaanos 1°C, SPI, UART u mapai-

JIEJIBHBIX IIUH (8-/16-KaHAIBHBII JTOTHIECKUIT AHATTU3ATOP — OIII[HSL

DS2-08LA/DS2-16LA).

o OYHKIHOHATBHBII reHepaTop 10 3 M (CHHYC, TPeyTroNIbHUK, MEAH/IP
C peryaupyeMoit CKBaXHOCTbIO — oriust DS2-FGN).

Puc. 3. Onuus noruuyeckoro aHannsatopa v 16-kaHanbHbi NPOBHUK NOrMUECKMX CUTHANOB

Wutepdericsr: USB 2.0 mist yupaBaeHns U COXpaHeHUs TaHHBIX

(host/device), RSR-232, oniuun — GPIB, LAN + VGA.

LIBernoit SVGA TFT-pucmeit (20 cM) ¢ perynnpyemoit spKOCThIO.

JIBa ciioTa Ha 3ajHel ITaHe! 1)1 YCTAaHOBKY OIIIUHL.

e BrIBop JaHHBIX Ha mmedath (mopmepskka PictBrige).

DyHKIMOHAIBHBIE BO3MOKHOCTH OCIIUIIOrpada MOryT ObITh PacIIiy-
PEHBI ITyTEM YCTAHOBKU IOITIOJIHUTEIBHBIX ONITMOHATIbHBIX Monyneﬁ (OH‘
1M1 ), KOTOPbIE YCTAHABIMBAIOTCS B CHIEIIUAJIbHBIE CJIOTHI, PACIIOJIOXKEHHBIE
Ha 3a[Hell maHenu ocuuuiorpada. OXHOBpeMEHHO MOKET OBITh yCTaHOB-
JIeHO f1Ba MOZyJIsL. I101b30BaTesIM Ha BEIOOP TOCTYIIHBI CTIEAYIOIITE MO~
JIU PACIIUPEHISTE: JIOTHIeCKHUI aHAIU3aTOP Ha 8 WK 16 KaHaoB, QyHKINO-
HaJIBHBIIA reHepatop, uuntepdeiics LAN u VGA, untepdeiic GPIB.

yCTaHOBKy OIIIMMOHAJIBbHBIX MO,HyHefI II0JIb30BATEJIb MOJXKET ITPOU3BO-

IUTDb CAMOCTOSITEIbHO, He Iprberast K yCIyraM CIel[HalIi3uPOBAHHOTIO

CEPBUCHOTO LieHTPa. MO)KHO KOMOMHUPOBATH Pa3IMIHbIe MOLY/IN B 3aBU-

CUMOCTH OT IIOCTABJICHHBIX 3a/1a4. OHY OIIIUIO MOKHO IIPUMEHSATH IJIS

PabOoThI C HECKOJIBKIMHE OCLIULIOrpadamMu.

YcranoBKa MOAyILs GyHKIHOHAILHOTO TeHepaTopa IO3BOJISIET IpeBpa-
THTb OCHIIUIOrpad) B OHOKAHAIBHBII (a IPH YCTAHOBKE IBYX MOJYJIei —
B IBYXKAHAJIbHBIN) QYHKIHOHAIBHBIIA reHepaTop. [eHepaTop mo3Bosser
¢dbopmupoBath Tpu GOPMBI CUTHAIOB: CHHYC U IPSIMOYTOJIBHUK B IIOJIOCE
vactot ot 0,1 I'iy ;o 3 MI' 1 TpeyronsHuKk B osoce ot 0,1 I'm o 500 xI'm.
AMIUTITYHBIN fuana3oH — 1o 3 Br-i Ha Harpyske 50 Om. Taxoxe 1711 Bcex
CUTHAJIOB JOCTYIIHA YCTAaHOBKA YPOBHS IIOCTOSIHHOTO cMellleHus +2 B, a s
MIPAMOYTOJIbHUKA — PETyJIMPOBKA CKBAKHOCTH B JUAIIa30He OT 5 10 95%.

Ycranoska mopyiteit ¢ unrepdeiicamu ynpasienus LAN u GPIB mo-
3BOJISIET PACIIUPUTD CIUCOK JOCTYIIHBIX II0JIb30BATENIO HHTEPPEICOoB
U [IPEIOCTABIISIET THOKOCTH B BBIOOPE BO3MOXKHOCTE YIaJIEHHOTO YIIPaB-
nerus npubopom. [Tomumo aroro, Ha Mogyste ¢ uurepdeiicom GPIB ectb
BbIx0Zl VGA, ¢ HOMOIIBIO KOTOPOT'O MOKHO IOAKIIOYUTD BHEIITHUN MO~
HUTOP HJIH BUEOIIPOEKTOP, ITO IO3BOJLIET HCIIOIb30BaTh OCHIIIIOrpad
B Y‘Ie6HbIX YYIpeKIEeHNAX NI HaTJAALHOM JEMOHCTPAUU Pa3IuIHbIX
CHTHAJIOB Ha OOJIBIIIOM 9KpaHe B yIeOHOU ayIUTOPHU WIK MOAKIIOIUTD
60J1b111011 MOHUTOP 1151 Gostee yOOHOM paboThl ¢ IPUOOPOM.

B HOBBIX ocumﬂnorpa(i)ax, IOMHMO OIIIIMOHAJIbHBIX I/IHTep(befICOB,
nMeeTcst HabOp CTaHAAPTHBIX UHTePECOoB YIPaBIeHNs U Hepetadn
maHHBIX — 9710 Tpu uHTepderica USB 2.0 (onuH [/t COXpaHEeHHsT TAHHBIX
Ha [epe/IHeli TTAHeI TN U JIBa Ha 3a/[Hell TaHeH IS YIIPABJIeHHst IPHOOpPOM
U IOAKIIOYeHus TpuHTepa) 1 RS232. Kpome T0ro, HMEIOTCS CiIyKeOHbIe
uHTep(eliChI TOIYCKOBOTO KOHTPOJIS U BBIXOL KaIHOPaTOpa, IpeqHa3Ha-
YeHHBIH JIsl aBTOMATHIECKOI KATMOPOBKH [IPHOOpa.

Ha puc. 3 moxasan By ONIIUY JIOTHIECKOTO aHAIN3aTopa 1 16-KaHab-
HOTO IIPOOHUKA JIOTHIeCKUX CUTHAIOB. Bo3moskHa mocTaBka u 6oee ae-
IIeBBIX 8-KaHAJIbHBIX IPOOHUKOB. JacToTa IMCKPETU3ALUU B PeXKUME
Jorudeckoro ananusaropa — 500 MI'n, pabogas yacrora — 200 MT',
BXOJIHOE COIIPOTHUBIIeHHE Kakoro kaHajia — 101 kOM, emkxocts — 10 0.
I[TpenycMOTpeHa peryImpoBKa OpPOra JIOTMYeCKIX CUTHAJIOB.

[udpossie sanomuHaromIwe ocumwuiorpadgs cepur GDS-73000A ot-
JIMYIAI0TCSE KOMITAKTHOCTBIO (PHC. 4) M MOBBIIIEHHOM IOJIOCOI 9aCTOT.
BrimyckaroTces caemyomniue Mogenu npubopos: GDS-73152, GDS-73154,
GDS-73252, GDS-73254, GDS-73352, GDS-73354, GDS-73502A
u GDS-73504A. OHI OTAMYAIOTCS KOJIMIECTBOM aHAJIOTOBBIX KaHAJIOB:
2 u 4 (Bxon BHerHeil ciaxpoHusanuu EXT) 1 0I0Coi poIry CKaHusE:
150, 250, 350 u 500 MI't. Yacrora aucKpeTH3anuu y npubopoB 3ol ce-
puu goxonurt no 5 I'T.

IMapamerpst ocumtorpados GDS-73000A:

e MakcumasnbHas 9acToTa nuckperusanuu: 2,5 T (73152, 73252),
4 I'Tu (735024, 73504A), 5 Ty (73154, 73254, 73352, 73354 ); oKkBUBa-
nentHas — 100 I'T.

o O6weM mamsaru: 25 K (Ha xanan).

o [lepexmrogaemslii BxopHOI numneganc: 50 Om/75 Om/1 MOwm.

e llnHoBanmonHas TexHoJIOoTHst VPO, CKOPOCTH OOHOBIIEHHUS 9KpaHa:
3000 ocrjmorpamm/c.

e ABTOMAaTHYECKHe H3MePEeHNs TapaMeTPOB (28 BUIOB), KyPCOPHBIE U3~

MepeHusl.

(I)YHKL[I/II/I MaTEeMaTUKU: CJIOKEHUE, BBIYUTAHUE, YMHOXEHUE, NE€JICHUE.
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Puc. 4. BHewHnit Bug ocumnnnorpada cepur GDS-73000A

Yacrorusrit anamms: BII®, BITO c. k. 3. (Ha yaacrke 1 k6air).
udpossie puabtpsl (BY, HY, m010C0BOI, peSKeKTOPHBII, IIIyMa).
PexuMbl pacTsDKKK OKHa, camonucen 1 XY.

CHHXPOHH3AIYSI 110 JJTUTEIbHOCTH UMITysIbca 1 TB.

Pesxumbl c60pa JaHHBIX: BEIOOPKA, TUKOBBIIL IeTeKTOp (>2 HC), yCpel-

Henwe (0T 2 110 256), BhicOKOe pasperierne (Hi Res).

[Mamsith: 24 ocumutorpaMmel, 20 npoduieit HacTpoex.

o VHUKaJIbHAs TEXHOJIOTHS pasfieJieHust 9KpaHa Ha 2—4 He3aBUCHMbIX
okHa (Split Window) it HabJmioieHusI OCHIIITIOrPaMM, IPeIBaPUTeIIb-
HBII IPOCMOTP OCIIMIIOrPaMM B (haitioBoit cucteme.

e BriBop maHHBIX Ha mmedats (mopmepskka PictBrige).

e Uurepdericer: USB 2.0 st ynpaBiieHUs U COXPaHEHHUS TaHHBIX
(host/device), RSR-232, LAN, onuusa — GPIB.

o Igernoit SVGA TFT-nucruteit (20 cM) ¢ peryaupyemMort IpKOCThIO.

o Boixo 1y1st mofiKIt0YeHns1 BHenHero MoruTopa (SVGA).

o Omust: CHHXpPOHU3AIWsS U JeKofupoBaHue curuanos mus [°C, SPI
(mist 73154, 73254, 73354, 73504A), UART.

e Tabaputsr: 400x200x130 MM.

e Bec: 4 kr.

o PycucdunuposanHoe MeHIO.

Koumponv nepedamounoii xapakmepucmuxu

Ha puc. 5 mokasana peakuust ocimuiorpaga GDS-72304A Ha crymeHb-
Ky HaIpsDKeHUs OT Kanubparopa ocumwiorpados 11-12. Curnan nmogan
Ha ocrpuiorpad gepes ero CTaHAapTHBINA IPOOHUK (enuTens Ha 10)

Puc. 5. MepexogHas xapakTeprUCTHUKa aHaNOrOBbIX KaHaNIOoB
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U Harpy»eH Ha cormpoTusienne 50 Om. Bciencrsue odyeHb Maoro Bpe-
MeHU HapacTaHus currana (Meree 50 I1C) mepexoHas XapaKTepUCTHKA
uMeeT BBIOPOC U JlaeT 3HaUeHKe BpeMeHn Hapactanus 1,13 Hc, 9To cooT-
BercrByer HopMe fuist 300-MT ocipiiorpada.

HoBas cuctema AeMOHCTPALIMOHHbIX MPUMEPOB

B ocumtorpadax cepuu GDS-72000A peannsoBaHa HPUHIMIHAIBHO
HOBast QYHKIIMS BHIBO/IA I€MOHCTPAIMOHHBIX CUTHATOB. Tpu BIXO/IA
B BUJIE [IeTeJIb HA [epefiHelt MaHeu ocuuuiorpada no3somnsor hopmu-
POBATh HECKOJIBKO BU/JOB TECTOBBIX CUTHAJIOB: ITa4YKa IIPAMOYTOJIbHBIX
UMIIYJIbCOB C USMEHAIOIMIUMUCA BO BpEMEHU ITapaMeTpaMU U CUHXPO-
HMITYJIbC, BBIXOJ CUTHAIOB nocienoBarenbHbix mind UART, I°C u SPI,
YM-MOIyJISIIUsI, IPSIMOYTOIbHBINA UMITYJIbC (MEaHpP) sk HACTPOMKU
KOMIIEHCAI[IH TPOOHUKOB.

Ha puc. 6 moxasas mpuMep KOHTPOJIS CTAI[OHAPHOTO UMITYJIbCa, TeHe-
pawust KOTOPOro TakKe MperycMoTpeHa B ocutorpade. OH CHEMaeTcst
¢ Beixozia Demo 1.

Bce NEMOHCTPAMOHHBIE CUTHAJIbI UMEIOT CbI/IKCI/IpOBaHHLIe Iapame-
TPBIL, KpOMe CUrHaila Kaaubparopa Demo 3. [l7ist curnana kamubparopa fo-
IyCTUMa yCTaHOBKA YacToThI OT 1 mo 200 I’y u ckBaskHOCTH OT 5 710 95%
(puc. 7). Taxum 06pasom, KaauOpPaTOp MOKHO UCIIOIB30BATh B KaUeCTBE
IIUPOKOIUAIIA3OHHOI0 IreHepaTopa IIPAMOYTOJIbHBIX UMITYJIbCOB.

Puc. 6. BbiBog AEMOHCTPALMOHHbIX CHrHAIOB (KOMAEeHcauns NPOBHUKOB)

Puc. 7. Mp1meHeH1e BpeMEHHON pacTshkKK A/ist HaBIIOAEHNS! (POHTA UMMy Ibca
AN KOMNEHCaLUM NPOBHHKOB
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ITpu IPOCMOTpE CIIOMKHBIX U UMITYIbCHBIX CHTHAIOB 9aCTO HEOOXOMHIM
IeTaJbHbII aHAIN3 HeGOJIBIIOro yyacTKa curHaia (puc. 7). st aToro
IIPUMEHSIeTCsI ONepanusl pacTsDKKU (Zoom), AL 9TOTO CIYKUT KHOIIKA
Zoom Ha HepenHeit maneau ocuuuiorpada. Ha 0630pHoit ocrimuiorpaMme
(puc. 7, cBepXy) BbIe/IeHHBLI (PparMeHT IIOMEIIAeTCsI B 3eIeHble KBaIpaT-
Hble cKOOKH. Ha)kaB Ha KHOIIKY 0] KHOITKO ZOOM, MOXKHO 3aCTaBUTh BbI-
JIeJIeHHBI YIaCTOK IUTABHO [IEPEMEIIIAThCsI, ITO [O3BOJISIET IPOCMATPHUBATh
BCIO 0630PHYIO OCIMUIOTPAMMY.

Pesxum nepcucrennuu co3naet 9 dexr, HamOMHUHAIOLIHI T0CIeCBe-
JeHHe 9KPaHa B aHAJIOTOBBIX ocnmuiorpadax. OH MOXeT 6bITH MOHO-
XPOMHBIM HJIH IIBETHBIM C PeryJIIpyeMbIM BpeMeHeM. Ilepcucrenuust mo-
3BOJISIET COXPAHSTH HA OKpaHe (U IpU HeOOXOMMMOCTH BBIIETSATH IIBETOM)
KPaTKOBPEMEHHbIe aHOMAJIMH U IIIOKH (puc. 8).

Puc. 8. MprmeHeH1e nepcucTeHLMK Ans (UKCALMH FtoKa (3en1eHas YacTb MMYbCca)

BecbMa HarIsiHbIE OCIUIIIOTPAMMBI [IOJIYIAIOTCS U [IPU UCCIIEI0BA-
HUHJ UMITYJIbCOB, OBICTPO MEHSIIOIIHX ITapaMeTphl (HAIpUMep, aMILIUTY -
1y) Bo BpeMeHu. Ha puc. 9 mokazaH KOHTPOJIb [TAYKK UMITYJIbCOB U3 CH-
CTeMBI JIEMOHCTPAIHOHHBIX IPHMEPOB.

B aroii cucreme ectb pumep Demo 2 reHepanuy 4acTOTHO-MOMIYIIHPO-
BanHOro (UM) curnana, yacrora koroporo messtercst ot 100 kI mo 1 MI'1g
(puc. 10). 3necs mprMeHeHHe IePCHCTEHINH TaroKe I(DHEKTUBHO U MOJIE3HO.

[Tpumep Demo 1 m03BoOJIsIET TeHEPUPOBATH THITOBBIE CUTHAJIBI PA3JIT-
HbIX noctenoBarenbHbIxX mmH: UART, I°C u SPI (puc. 11). st rerepariu
PAsIMYHBIX [IPHMEPOB HCIIOJIB3YIOTCS M CUTHAJIBI HA IPYTHX BBIXOMIAX.

Puc. 10. KoHtponb aemoHcTpauuorHoro YM-curnana

Puc. 9. KoHTposib nauku MMNyIbCOB C NPUMEHEHHEM MEPCUCTEHLIMHU

Puc. 11. MpocMOTp AEMOHCTPaLMOHHOIO NpUMepa — CUrHaia AaHHbIX WiHbl 12C

Cursasbl Ha BBIXOZAX JIEMOHCTPALIMOHHON CUCTEMBI MOYKHO (Hapﬂ,uy
¢ omuei GpyHKI[MOHAIBHOTO TeHePaTOpa) UCII0IB30BATh IS NCCIIENO0-
BaHUA U TECTUPOBAHUA HE TOJIBKO CAMOTO ocupmnorpa(ba, HO ¥ BHEIIHUX
YCTPOCTB.

KypcopHbie 1 aBTOMaTU4eCKHE U3MEpPEHHs

Kypcoptble H3MepeHust eCTb IPAKTHIECKU BO BeeX octmutorpadax. OHu
BBOZIATCS HakaTueM KHoIKK «Kypcop» Ha IepeHell MaHeIl OCLIILIOrpa-
(ba, KOTOpast BEIBOLUT MEHIO KypPCOPHBIX u3Mepenuit (puc. 12). Ono comep-
JKUT ITO3UITUU ITEPEKITI0YCHUS BEPTUKAIIbHBIX U TOPU3OHTAJIBHBIX KYPCO-
POB U €IMHUIL U3MEPEeHNU UX MOJI0KeHUs. Kypcophl INIABHO TIepeMelatoT-
s KpYTJIoi pyuKol «YcraHoBKa». Ha akpaHe cosyaeTcst mosrynpo3padyHast
TabJIUI[A C YKA3aHUeM IIOJIOKEHHIT BEPTHKAIBHBIX ¥ TOPU3OHTAILHBIX Kyp-
COpOB 1 uX pazHuIbl. OHa He MeIaeT HabIIOICHUIO OCIIILIOrPaMM.

ABTOMaTHYeCKHe H3MEPeHUs MPUAAIOT ocImuIorpadam cBoicTBa
MHOI‘O(l)YHKHI/IOHaJIbHLIX CUCTEM U3MEPEHUSA MHOTUX ITApaAMETPOB UC-
clIeflyeMbIX CUTHaI0B. [lepen BBIBOJOM aBTOMaTHYeCKUX U3MEPEHUI
UX HY)KHO 3a/IaTh, HAXKaB Ha IepeHell aHeIu OCuuIorpada KHOIKy
«Wamepenus» (puc. 13).

Boamosxen BBIBO/] ITIAHEJIN € PE€3yaIbTaTaMU BCEX aBTOMATUYE€CKUX U3-
MepeHHH, B TOM YHUCJIe U TeX, YTO He BBIBOJATCS Ha 9KpaH. DTa [1aHeIb
moxasama Ha puc. 14. [Tosumus Remove Measurement oTKpbIBaeT 60K0BOE
MEHIO JUIS CTHPAHUSI aBTOMATHIECKUX U3MEPEHUIT (BCeX HITH 110 BBIOODY).
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(xzomka Math, moguriust FFT). BoamoskeH BBIOOp JIMHEHHOTO 1 Jorapud-
MUYEeCKOTO MACIITa00B IO BEPTUKAIH U PEKUM Z0OM II0 TOPH3OHTAIN
(gacroTHOI ocu). YI0OHO peasn3oBaHbl CMEIEHHsI CIIEKTPOB 10 Bep-
THKaJI U TOPU3OHTAIIH, a TAKKe UX MACIITabHpOBaHIe 1 OTOOpaKeHIe
B OT[ICJIbHOM OKHE MJIM COBMECTHO C UCXOOHBIM CUTHAJIOM.

Ha puc. 15 moxasaHbl OCHIJIIOTPAMMBI 1 CIIEKTP MeaHapa OT QyHKIH-
OHAJILHOTO TeHePaTOpa IPK JIMHEMHOM MacIiTabe CrieKTpa IO BePTUKAIM.
ITpu 9TOM IIyMBI OCHHUILIOTPada IPAKTHIECKH He3aMeTHBI, U CIIEKTP
UMEET pe3KUe MUKU WIN JAKE BEPTUKATIbHbIE JIMHUYU I'APMOHUK.

Ha puc. 16 mpuBesieH CIIeKTp cUrHana sin(x)/x, Taxoke B IHHEHHOM Mac-
LHTa6e. OtueTauBo BUJEH Y9AaCTOK ITIOCTOAHHOIO CIIEKTPaA € IIOYTH ITOCTO-
SHHOM aMILJIUTY /IO TAPMOHUK.

B norapudmudeckom maciirabe (B aerubenax) IMHAMAYECKHI IHara-
30H aHAJIN3A CIIEKTPA Pe3KO BO3PACTAET, M CTAHOBUTCS OTIET/INBO BUIHA
nrymMoBas fopoxkka. Ha puc. 17 mokasaHbl oCIIMIIOTpaMMBI CUTHAJIA 1 €10
PACIIIIPEHHOTO YIaCTKA U CIIEKTP TPEYTOILHOTO CUTHAIA OT BCTPOSHHOTO
(YHKIIMOHATBLHOTO reHepaTopa B IorapuMUIeckoM MaciItade CreKTpa
1o BepTuKany. HecMoTps Ha HecTaGMWIIBHYIO IITyMOBYIO JOPOXKY, THHUI
CIIeKTpa Haj| Heil CTabMIbHEL I1py aHamM3e CrieKTpa BO3MOXKHBI Kypcop-
HbIe H3MEPEHHUsI C ABYMsI BepTUKAIbHBIMU YacTOTaMu. TabJIuIia ¢ mapame-
TpaMU OTMEYEHHOI'O UMU CUT'HAJIA IIPUBOIUTCA B OKHE.

Ha puc. 18 noxasasbl OCHMJIIOTPaMMBI 1 CIIEKTP CTYTIEHYAaTOrO CUTHA-
J1a, IMEIOIIIETO BOCEMb CTYIIeHeK. MIHTepecHo, 4TO B CIIEKTpe IPOoIagaeT
Ka)KIast BOCbMast TaPMOHHKA.

Puc. 12. KypcopHble nameperus

Puc. 13. 3agaHu1e aBTOMATHYECKHX H3MEPEHUH

Puc. 15. OcumnnorpamMmbl 1 CNekTp MeaHapa B IMHENHOM MacluTabe

Puc. 14. BbiBog naHen co BCeMi aBTOMATHYECKMMM H3MEPEHHUSIMU

CneKTpanbHbIi aHanus3

CrieKTpasIbHBII aHAIN3 B 9THX OCIIUIorpadax peaansoBan 6e3 0co-
OBbIX U3BICKOB, HO BIIOJIHE IIOJHOLIEHHO U yZO06HO METOZIOM OKOHHOTO ObI-
crporo npeo6pasosanust Pypoe (BI1D wiu FFT). OH BKII0OYaeTCs B MEHIO

Puc. 16. OcunnnorpamMmbl 1 cnekTp curHana sin(x) /x B iMHelHOM MaciuTabe
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Puc. 17. Ocumnnnorpammbl 1 CMEKTP TPEYrONIbHOrO CUrHasa B IorapudMUYECKOM MacluTabe

Puc. 18. Ocunnnorpammbl 1 CNEKTP CTyNEHYATOro CUrHana

[Ipu He 04eHb BBICOKOU 4aCTOTE HECYIllel yJaeTcs IOTyIUTh OTIeT-
JIMBBII CIIEKTP Iake aMILIUTYTHO-MOAYyIupoBanHOro (AM) curaana
(puc. 19). Ha aToM prcyHKe MOKa3aHO TAaK)Ke KYyPCOPHOE M3MepeHNe a-

Puc. 19. Cnektp AM-curHana u KypcopHble H3MepeHHsi ero KOMNOHEHTOB

CTOTBI ¥ AMIUIATYBI HECYIIIel 1 IPABOiL GOKOBOI COCTABIISIOIEH CIIEKTPa.
Bunno, 4To oHu oTm9a0Tcs Ha 1 K[ OTa 9acToTa MOAY/ISLIUY U YPOBEHb
COCTaBJISIIOIIMX CIIEKTpa cooTBeTcTBYeT 100%-H0it MomyIAun.

MaremaTtuueckure onepauum

C cUrHaJTaMU MOYKHO BBITIOJIHATD Pas/IMIHble MATeMAaTHIeCKHe OIepa-
1. Eciu HCrnonb3yoTest CUTHAIIBI OT IBYX KaHAJIOB, TO BO3MOYKHBI OITe-
paLuyU CIOKeHUs, BBIYUTAHUS, YMHOXeHHS U feneHus. Ha puc. 20a mo-
Ka3aHO CJIO’KEHHUE IBYX CHHYCOU/IATbHBIX CUTHAIOB. Pe3ynbrar (KpacHas
JIMHKA) BIIOJIHE OYEBUJICH.

MaremaTudeckast Oleparust yMHOKEHUs! IBYX CUHYCOMIAIBHBIX CHI-
HaJIOB C Pa3HOM 9aCTOTOM JaeT pe3yabTaT — aMILIUTYIHYIO MOIYJIALIUIO
BBICOKOYACTOTHOTO CHTHAJIA HU3KOYACTOTHBIM CHTHAIOM (pHC. 200).

Tpu onepanuu ¢ ogauM curaanoM (ruddepeHIIIpoBaye, THTETPUPO-
BaHUE U BHIYUCIIEHE KBA[PATHOTO KOPHSI) OTHOCSTCS K PACIIIMPEHHBIM Ma-
TeMaTHYecKuM orneparusM. Ha puc. 21a okasaHo BBIIOIHEHNE OepaIluy
nuddepeHINPOBaHIS PEATbHOTO MeaH/[pa C KOPOTKUMH IeperagaMi Ko-
HEYHOI JuInTeIbHOCTH. Pesynprar nuddepeHnnpoBaHms — KOPOTKHe pas-
HOIIOJISIPHbIE UMITYJIbChI — BITOJIHE COOTBETCTBYET CyTH 3TOM OIlePaI|HIL.

Wurterpuposanue Meannpa (puc. 216) maeT pe3ynbTaT B BULe Tpe-
YTOJIBHOTO CUTHANIA: IPU ITOJOKUTETHHOI OJYBOTHE MEaH/pa CUTHAI
MHTErPUPOBAHKS HAPACTAET, A TIPU OTPULIATEHHON — IAJaeT. DTO TAKKe
HOJIHOCTBIO COOTBETCTBYET MaTeMAaTHYECKO CYyTU ATOI OTePaI[IH.

2]

[e]

Puc. 20. MatemaTnueckas onepauus: a) CIOXKEHHs ABYX CUHYCOMAANbHBIX CUTHAIOB; 6) yMHOXeEHHS BYX CUHYCOMAANbHBIX CUTHA/IOB C Pa3HOM YacTOTOM
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2] (6]

Puc. 21. Matematnueckas onepauus: a) auddepeHuMpoBanks Mearapa; 6) MHTerpupoBaH1s MeaHapa

KOPEHb U3 PeaJIbHOTO CUTHAJIA OIIPeesIeH TOJIBKO [ €T0 MOJIOKUTENb-
HOM I10TyBONHBL [Ipu oTpunaTeIbHOM 3HAUEHUU CUTHAJIA KBAIPATHBII
KOpeHb He BplunciIsfeTcs. Kak BUIHO Ha puc. 22, ocunnnorpad) OTJINYHO
«IIOHMMAEeT» 3TO: Pe3yJbTUPYIOLAsl JUHUSA IOCTPOEHA TOJIBKO IS 110~
JIOKUTEJIHOM ITOJYBOJIHBI CUHYCOM[bL U IIOIPOCTY OTCYTCTBYET JUISL OT-
pHULaTeIbHON OTYBOIHBIL.

HabniogeHne TeneBU3UOHHbBIX CHFTHAIOB

[TpuMepaMu CIIOKHBIX CUTHAJIOB, KOTOPbIE 9aCTO IPOCMATPUBAIOTCS
Ha ociuuiorpade, sBISIOTCS OJIHbIE TeIeBU3HMOHHbBIE CUTHAIIBI, COfIepP-
JKamue He TOJIBKO BUACOCUTHA, HO 1 pf{ﬂ BCIIOMOTIAaTEJIbHBIX CUTHAJIOB,
B YaCTHOCTHU UMITYJIBCHI CHHXPOHH3AIUH HOJIEH (IIOTYKaJPOB) U CTPOK.
HpOCMOTp TAKHUX CUTHAJIOB OCJIOXKHACTCA HATNIUEM psma TEJIEBU3NUOH-
HBIX craHnapToB. Hossle ocumutorpadsr GW Instek mmeror cucremy
CI/IHXPOHI/ISaHI/II/I TEJIEBU3MOHHBIX CUTHAJIOB C YCTaHOBKOﬁ CTaHI[apTa cur-
HAJIOB, HOMepa II0JIs1 ¥ CTPOKH (puc. 23).

Puc. 22. Matematnueckas onepauus U3B/JIEYEHUS KBAAPATHOrO KOPHA Pe)K"M XY u Ha6n loAeHue q)"ryp n"ccamy

W3 CUHYCOWLa/IbHOTO CUrHana
Pexxum XY maBHO M3BeCTEH IMOJIL30BATESAM aHAJIOTOBBIX OCIIHJIIO-
rpadoB. OH 3aKJII0YAETCS B TOM, YTO T10 BEPTUKAIU U TOPU3OHTAIIH Pas-
[Toskanyii, 0cOGEHHO MHTEPECHO MOJIyYeHre CUTHATIA B BUJIE U3BJIeYe-  BEPTKA OCYIIECTBISIETCS OT IBYX CUTHAIOB. B 1iuppoBeix ocrpmorpadax
HUS KBaIPATHOTO KOPHSI U3 CHHYCOUMBL. [[eI0 B TOM, 9TO KBAaJ[PATHBI  3TO MPHHIMIMAIBHO 3aTPYJHEHO, TAK KaK 10 OCH X UCIIOIb3YeTCst -

Puc. 23. HabnioaeH1e TeNeBUIMOHHOTO cUrHana Puc. 24. Habnioaenve curypbl Jluccay B pexxume XY
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poBast pa3sepTka. Tem He MeHee B upoBbIX ocnmuiorpadax GupMer
GW Instek aTOT peskuM YCIEIIHO OCyIecTBIeH (puc. 24).

HabnioaeHne noruyecKMx CUrHanoB

ITpy HaIUYUH ONIIUY JIOTHIECKOTO aHATU3aTOPa OCHIILIOrpadbl MOX-
HO YCIIEILITHO HCII0Ib30BaTh (C MOMOIIBIO POOHHUKA JIOTHYECKUX CHIHA-
JIOB) IJIsSL IOCTPOEHMUS TIOTUIeCKUX AuarpaMm. bosee TOro, 910 MOKHO
IeaTh KaK CAMOCTOSTEIbHO, TaK X BMECTe C IIPOCMOTPOM aHAIOTOBBIX
curHanos (puc. 25). Ilpu aToM mpu6op CTAHOBUTCS BIIOJIHE ITOIHOLCH-
HBIM OCHIJITIOrPaOM CMEIIAHHBIX CHTHATIOB.

Puc. 25. HabniofeH1e NOrMyeckux v aHanoroBbix CUrHa 08

OcrusorpaMmMa po30oBOTo IIBeTa OTPaskaeT CyMMapHbIH aHaTOTOBBIH
CHUTHAJI C aHAJIOT'OBBIX BBIXOJOB JIOTHYCCKUX CUTHAJIOB OT HEIIOYKHA ﬂeHHTeHefI
9acTOTHI Ha 1Ba. Takow curHa 06bIYHO co3/iaeT I po-aHAIOrOBbIIi Ipeos-
pasoBatesb HanpspkeHwst. Ero mpocMotp mpenycMoTpeH B ocriwmiorpadax.

AHanus u NPOCMOTpP CEerMeHToB

[MamsaTh ociutorpada mo3BoJseT XPAaHUTh MHOXKECTBO OCIIHILIIO-
rpaMm B Bujie cermeHTOB. Hatpumep, ocriutorpadsr cepuun 72000 moryTt
uMeTh 710 2048 cerMeHTOB, eCTb U CPeICTBa AJIsl UX IPOCMOTPA, B YaCTHO-
CTH KHOIIKM Ha HepefHelt manen ocuuuiorpada. [IpocMoTp cerMeHToB
II0Ka3aH Ha puc. 26.

Puc. 26. AHanu3 cermeHta

Pab6orta c cpainnamMu U cMeHa a3bika UHTepdheiica

OcumuIorpaMmbl, yCTaHOBKY IapaMeTpoB ocuuitorpada i 9kpaHa
MOJKHO 3aIHCBIBATh HA BHYTPEHHIO MaMsATh Ipubopa win USB-mamsrsb
(970 MOmyH, KOTOpBIE BCTABISIIOT B THE3/a Ha IEPeHEN WIN 3aTHel
nanenu ocuuuiorpada). st ynpasierns GaioBoil CHCTEMOI CIIY>KUT
creruaipHast yrunuta (puc. 27). OHa I03BOJISIET CO3{aBaTh HOBBIE MAIIKY,
CTUPATDh U PENAKTUPOBATD UX, & TAKKE CO30aBaTh K HUM IOCTYII.

Puc. 27. OkHo (haiioBo# yTUINTBI

3anmch GaitoB OCIIUIOrPAMM, YCTAHOBOK OCIIILIOTpada i KOMHil
9KpaHa (MM UX BMeCTe) BO3MOKHA KaK B BHJE OT/eIbHBIX (ailioB,
TaK u coBMecTHO — ¢ uMeHeM ALLXXXX, roe XXXX — HOMep IaNKu
(10 9999).

B mamstu ocumiiorpada XpaHsTCs TaKKe TaHHbIE IS Pas3InIHBIX
SI3BIKOB HHTepdetica 1 crpaBku 110 pabote ¢ mpubopom. Ha puc. 28 mo-
Ka3aHO [epeKIIoueHe ¢ aHIIMIICKOTO A3bIKa HHTepdelica Ha PyCCKHIL.

Puc. 28. MNepeknioyeHue s3bIKOB HHTEpeNca

OnopHbie ocLyUNNOrpaMMmbl

OrmopHOIT Ha3BIBAETCS KOIIHS JIF0O0I OCHIIIOrpaMMBbl ocnmIorpada,
IpeIBapuTeIbHO 3anucanHas B USB-nmaMaATh U B HajbHeHIIeM BbIBe-
IeHHas! Ha 9KPaH JUIs UCIIOJIb30BAHUSL, KAK 1 OOBIYHbIE OCIHJLIOTPAMMBI
(puc. 29). MOXXHO €O31aBaTh ¥ BBIBOIKTH /IO Y€THIPEX OMOPHBIX OCI[III-
norpamM. OHE [Pe[CTaBIEHbI IPKUM OeJIbIM [[BETOM U YBEIHIHBAIOT
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Puc. 29. OnopHas (6enas) 1 06bluHas OCLMANOrPaMMbl

10 BOCBMU IHCJIO OCLIMUIOIPAMM, KOTOPbIe MOYKHO OILHOBPEMEHHO BBIBO-
IUTH Ha 9KPaH U 00pabaThIBaTh.

lMeuartb, cnpaBka U UH(POPMaLIUA O CUCTEME

OcuuuIorpaMMbl U KOTIUH 9KpaHa ocIuiorpada MoryT ObITh pac-
TeyaTaHbl Ha IPUHTEPE, NofKI0ueHHOM K USB-mopram ocnimiorpa-
¢a (mm x mopry RS-232). [lyist coKparieHus pacxona YepHUI IpuHTepa
IIPeIyCMOTPEH 9KOHOMHBII PeKUM IedaTi Ha 6esom doHe.

Ocrumnorpad umeet obrmupHylo crpasky (puc. 30), paxrudecku mo-
BTOPSIOLIYIO ero onucanne. ClipaBKa eCcTb U Ha PYCCKOM sI3bIKe, IPUYeM
II€peBO/I BBIIIOJIHEH HEIJIOXO. OxHO CIIPaBKU BBIBOOUTCA ITPU HAXKATUU
wiasuiy «[Tomorb» Ha epenHeit naneu octutorpada. MoxxHo Taxke
BBIBECTH T1aHesb ¢ nHopManuert o cucreMe (ocumuiorpade) (puc. 31).

3aknoueHue

Hudpossle sanomunatomue ocrunrorpadsr dpupmsr GW Instek
HOJIb3YIOTCS XOPOLLIei perryTaryeii Ha pOCCUIICKOM PbIHKe KaK MHOTO-
¢dyukroHanbHbIe MPUOOPHI OI0KETHOTO KIacca. B mocmenHux pas-
paborkax ocimutorpadoB IpUMeEHEH Psiji OPUTHHATBHBIX HOBUHOK —
YHUKaJIbHasA MHOTOCUTHAJIbHAA JEMOHCTpAllMOHHAA CUCTEMA, [IBETHAA
MEePCUCTEHLMA C PEryJIMPYEMbIM BPEMEHEM, JIETKO CMEHSAEMbIe I10JIb-
30BarejieM MOAYIHU (B TOM YHCJIe MOAYJIH JIOTHYECKOTO aHAIN3aTOPa
1 1udpoBoro GyHKIUOHAIBHOTO TeHepaTopa), 60JIbIIOe TIUCIO ABTO-
MATHYeCKUX U3MEePEHUI i MaTeMaTudeckux (yHkuuit u ap. [Ipu6opsr
OTHOCHUTEJIbHO OCIIEBhI U BIIOJIHE CbYHKIII/IOHaHLHbI. OHH TOCTaBIISIOTCS
C JOCTATOYHO IIOJHBIMU U KAYE€CTBEHHBIMHU OIIMCAHUAMMU (B TOM 4YHuCIE
IIepeBeIeHHbIMU Ha PYCCKHIA SI3BIK).

Puc. 30. OcHoeHOe OKHO cnpaBkK Mo paboTe ¢ ocumanorpadom

Puc. 31. Bbiog naHesnu ¢ MHopmauueit o cucteme

ABmop 6nazodapum komnanuio «[IpuCT» 3a npedocmabnennoiil 0ns uc-
cnedobanust u mecmupobarust ocyunnozpagp GDS-72304 A ¢ onyusmu no2u-
4eck020 AHANU3AMOPA U PYHKYUOHATILHOZ0 2eHepamopa.
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