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Ocmmorpadsr TDS2000C
OrpaHW-IEHHaﬂ rapaHTusa B Te4eHWe BCero Cpoka Cﬂy)K6bI

Tektronix gaet rapaHTUIO IEPBUYHOMY MPUOOPETATENI0 — KOHEYHOMY MOJIb30BATENIO («IIEPBUYHBIN
MPUOOpPETATENhY ), YTO B TECUCHUE CPOKA CITY)KOBI ITEPEUNCICHHBIX HIDKE H3ICITHH B HUX He OyayT 0OHApy>KEHBI
JIe(eKThl MaTepHalioB U H3TOTOBICHUS. [IpH 3TOM «CPOK CITy>KOBI M3MIENHUsD) ONpEeASNsIeTcs] Kak Mepro,
3aKaHUMBAIOIIUIiCS Yepe3 MATh (5) JeT mocie mpeKpameHus BhlITycka JaHHOTO u3lenus Kopropanueii Tektronix
(o ompenenenuto Tektronix), HO TapaHTUHHBINA CPOK cOocTaBIsieT He MeHee necsaTH (10) neT co mHs npuodpeTeHus
yKa3aHHOTO W3/IEIHs TIEPBUYHBIM IIproOpeTaTesieM y Kopropanuu Tektronix WiTd TOJTHOMOYHOTO AUCTPUOBIOTOpA
Tektronix. DTa orpaHUYEHHAsI TAPAHTHI IPEJOCTABIISETCS TONBKO EPBUYHOMY MPHOOPETATEIIO U HE TOICKUT
nepenade. [Ipu momaue 3asiBKM Ha TapaHTUITHOE OOCITy)KMBaHHE 10 JaHHOH OrpaHHMYCHHON TapaHTUH B

TEYEHHUE CPOKa CITyKOBI IPHOOpETaTeNh JOIKEH NPEAOCTaBUTh MOATBEPIKACHHIE AaThl TPUOOPETEHHS M3ISITH

y xopropanuu Tektronix WM ynoJIHOMOYEHHOTO AMCTPUOBIOTOPA M MOJATBEPKACHUE TOTO, YTO OH SIBIISIETCS
NepBUYHBIM MproOperareneM. Eciu mepBHYHBIN NpHOOpeTaTeNs NpoJaeT WK IepelaeT JPyTuM CIIocoOoM
JAHHOE U3JIeNINe TPETheil CTOpOHE B TedeHHUe Tpex (3) JIeT co IHS MPUOOPETEeH s ero MEPBUYHBIM IIpHOOpeTaTeneM,
CPOK TapaHTHH cocTaBisieT Tpu (3) roma co JHs MPHUOOPETEHUS U3ENUs IEPBUYHBIM MPHOOpeTaTeNeM y
kopropanuu Tektronix unn ynoinHoMoueHHOTO TucTprObioTopa Tektronix. DTa rapanTus He pacpocTpaHsIeTcs Ha
NPOOHUKY M APYTHUE MPUHAUISKHOCTH, a TAKKe Ha OaTaped U MpeIoXpaHUTEIH.

Ecnu B TeueHue MeiCTBYIONIETO TAPAHTHIHHOTO CPOKA B M3JCITUK OYIyT 0OHAPYKEHBI Ae(EKThI, KOPIOPAIHs
Tektronix o cBoeMy yCMOTPEHHIO THOO OTPEMOHTHPYET HEUCIIPABHOE M3eNne 0e3 TOTOTHUTEIHPHON TIJIaThl

3a MaTepHaibl U IOTPAYeHHOE Ha PEMOHT pabodee BpeMs, JIM0O 3aMEHHT 3TO U3/ICIHE Ha SKBHUBAJICHTHOE

(mo onpenenenuto Tektronix). KoMnoHeHTHI, MOIYTH 1 3aMEHsIEMbIe M3EHUs, HCIOIb3yeMble KOpIOpauen
Tektronix st paboT, BBITIONHAEMBIX MO TAPAHTHH, MOTYT OBITh KaK HOBBIC, TAK M BOCCTAHOBJICHHBIC C TAKUMH XKE
OKCILTyaTallMOHHBIMHU XapaKTCPUCTUKAMHU, KaK Y HOBBIX. Bce 3amenennbie 4aCTU, MOOYJIN U U3ACITINUA CTAHOBATCA
COOCTBEHHOCTBIO Kopropauu Tektronix.

Janee TepMuH «3aKa3unk» O3HAYACT JIUIO WM OPTraHU3AIHIO, TPEIbIBISIONIYIO PaBa B COOTBETCTBUH C JTAHHOH
rapantuei. J[is peanusanuu npaBa Ha 0OCTYKMBaHHE B COOTBETCTBUH C TAHHOM rapaHTHEH HEOOXOAMMO

JTO UCTEUCHHUS TCHCTBYIOIIETO TapaHTUIHHOTO CPOKa YBEIOMHUTH Koproparuto Tektronix 06 oOHapyKeHUH
Jne(eKTa U BHIOTHUTH HEOOXOMMBIE JUIS TPOBE/ICHHUS FApaHTUHHOTO 00CITY)KUBaHHS JEHCTBUS. YIIaKOBKa

Y JI0CTaBKa HEUCIPABHOTO M3JIENIHS B YKa3aHHBIH Tektronix IEHTp rapaHTUHHOTO 00CITy)KMBaHUs, PEOILIaTa
MOYTOBBIX PACXOOB M MPEACTABICHUE KOMMU JOKYMEHTA O IPUOOPETECHUN H3MENNs TIEPBUYHBIM MPHOOpeTaTeneM
MPOM3BOAATCS BiaaenbiieM u3nenus. Kopnopamus Tektronix orutaunBaet oOpaTHYIO JOCTaBKY UCTIPABHOTO
W3JIENNS 3aKa3UMKY TOJIEKO B Mpe/ieiaxX CTPaHbl, B KOTOPOU PacHoNOKeH IEHTP TapaHTHIHOTO 00CTYKUBAHHUS.
JlocTaBka UCIIPABHOTO U3CIHS MO JHOOOMY JAPYroMy ajpecy J0KHA OBITh OIUIaueHa BIae/bIeM U3ICITHS,
BKITIOUasi BCE PACXObI IO TPAHCIIOPTUPOBKE, MONUTHHBI, HAJOTH 1 TO0bIE IPYTHe PacXOIbl.

JlaHHas rapaHTHs IepecTaeT IeiiCTBOBAaTh B TOM CiIydae, €cii AC(EeKT, 0TKa3 B paboTe WiIn NOBPEKACHUE
M3JIeNNs BBI3BAHBI HECYACTHBIM CITy4aeM, OOBIYHBIM H3HOCOM MEXaHHMYECKUX KOMIOHEHTOB, HCIIOIb3BaHHEM
U3JIENNS B YCIOBUAX, HE COOTBETCTBYIOIIMX €T0 TEXHUUECKUM XapaKTEepHUCTUKaM, HEIIPaBUILHON SKCILTyaTalue,
XpaHeHueM Hin obcyxruBaHueM u3nennsa. Kopnopanus Tektronix He o0si3aHa 110 TaHHOMY TapaHTHHHOMY
00s13aTeNBbCTBY: a) HCIPABIISATh MMOBPEXK/ICHNUS, BBI3BAHHBIEC JCHCTBUSIMU JIFOOBIX JIUI] (KpoMe nHxkeHepoB Tektronix)
M0 YCTAHOBKE, PEMOHTY WJIM OOCITYXHBaHUIO U3JeNus; 0) HCHPaBIISAThH MOBPEXKICHNS, BHI3BAHHBIE HEPABUIEHBIM
UCIIOJIb30BAHUEM H3IEJINS WIN MOAKIIOYEHHEM €r0 K HECOBMECTUMOMY OOOPYIOBaHMIO; B) HCIIPABIATH
MOBPEKACHUS WM HENONAIKH, BEI3BAaHHbIEC NCIIOJIb30BAHNEM MaTEepHajIoB, HE PEKOMEHI0BaHHBIX Tektronix, a
TaKxke ') 00CITyKUBATh M3/ENNeE, MOIBEPrIeecss MOTU(PHUKALIUKN WX HHTETPUPOBAHHOE B HHOE 000pYI0BaHHE
TaKuM 00pa3oM, YTO 3T JICHCTBUS YBEIUYMIN BPEMsI WIIM CIIOKHOCTH OOCITY>KUBaHUS M3IENHUSI.



JAHHAS TAPAHTUA ITPEJJOCTABJISAAETCS TEKTRONIX HA JTAHHOE U3JIEJIME HA YCIJIOBUAX
3AMEHBI JIFOBbIX JPYTMX FTAPAHTUI, JAHHBIX SIBHO WJIU TTOAPA3YMEBABILINXCS.
KOPITIOPALIMA TEKTRONIX U EE ITOCTABIIMKN OTKA3BIBAIOTCSA OT JIFOBBIX APYTUX
[IOJIPA3YMEBAEMBIX TAPAHTUI TOBAPHOCTHU WJIU ITIPUT'OAHOCTH 1S IPYTHUX

LEJIE. OTBETCTBEHHOCTh KOPITIOPALIMU TEKTRONIX ITO JAHHOMY TAPAHTUIHOMY
OBS3ATEJIbCTBY OTPAHUUMBAETCS TOJIbKO PEMOHTOM WJIU 3AMEHOM JIEGEKTHbBIX U3JIEJIUIA
3AKA3ZUYUKAM. KOPIIOPALIMA TEKTRONIX U EE IIOCTABIHIMKW HE HECYT OTBETCTBEHHOCTU
3A KOCBEHHbIH, CITIELIM®UYECKHW NI KAKOU-JIMBO OIIOCPEJIOBAHHBIM YIIIEPE

JAXE B TOM CJIYUAE, ECJIN ITPEJACTABUTEJIN KOPITOPALIMM TEKTRONIX BbIJIN 3APAHEE
YBEJAOMIJIEHBI O BO3MOXXHOCTU TAKOI'O VIIIEPBA.

[W18 — 25MAY06]



Ocuumnorpadsr TDS1000C-EDU
lapaHTua

Kopnopanust Tektronix rapantupyert, uto B TedeHne 3 (Tpex) JeT co AHS MPUOOPEeTeHUs y TIOJTHOMOYHOTO
nuctpuobioTopa Tektronix B mpubdope He OyayT 0OHapyKeHBI AehEKTh MaTepHUalioB U M3TOTOBJICHU. Ecau

B TEUCHHE TapaHTHUIHOTO CPOKa B M3JIeNIMH OyayT oOHapykeHbI AedekTsl, kopropanus Tektronix mo ceoemy
YCMOTPEHHUIO JINOO OTPEMOHTUPYET HEUCIIPABHOE U3JIeNMe O3 JOMOMHUTEILHON IIaThl 32 MaTepUabl U
MOTPaYECHHOE Ha PEMOHT pabodee BpeMs, JTIMO0 3aMEHUT 3TO M3/IeNIUe Ha UCTpaBHoOe. J[aHHOE rapaHTUitHOE
00513aTeNBCTBO HE PACIPOCTpaHsIEeTCs Ha OaTapeiiHbIe NCTOYHUKH MUTAaHUS. KOMIIOHEHTBI, MOTYJIH U 3aMEHSIEMbIC
U3JIENNS, UCIIONIb3yeMble Koprioparueit Tektronix asist paOoT, BHITOTHAEMBIX 10 TAPAHTUHU, MOTYT OBITh KaK HOBBIE,
TaK U BOCCTAHOBIICHHBIC C TAKMMHU K€ IKCILTYyaTAllMOHHBIMU XapaKTePUCTUKAMH, KaK Y HOBBIX. Bce 3aMeHeHHbIe
YaCcTH, MOIYJIM M U3ACIHS CTAHOBATCS COOCTBEHHOCTRIO Kopriopamuu Tektronix.

[ peanu3anuy npaBa Ha 0OCITyXHBAaHUE B COOTBETCTBUH C JaHHOM rapaHTueil He0OXOAUMO 10 UCTEUEHHS
TapaHTUITHOTO CPOKa YBEJOMHTH Kopropamuio Tektronix 06 oOHapykeHHH AedeKTa U BHITOTHUTH HEOOXOAUMBIE
JUTSL IPOBENICHHS TAPAaHTUHHOTO OOCITY)KMBaHMS JCHCTBHs. YIIaKOBKa U JOCTaBKa HEHMCIIPABHOTO M3JENUS B
yka3aHHbIH Tektronix HeHTp rapaHTUIHOTO 00CITyKHUBaHUS, IPEIOIUIATa TOYTOBBIX PACXOAOB U NIPEICTABICHUE
KOIIUM JIOKYMEHTa O IPHOOpEeTeHNH NPOn3BOAATCs BianenbpleM uigenus. Kopnopanus Tektronix omnaunsaer
0o0paTHyI0 0CTaBKy MCIIPAaBHOTO M3AEIH 3aKa34UKy TOJIBKO B Mpefesax CTpaHbl, B KOTOPOH PacIONOKEH LIEHTP
rapaHTuiiHoro oocmyxuBanus. JloctaBka UCIIPaBHOTO M3AEIHSA 10 JTIOOOMY APYrOMy aapecy JOJKHA OBITh
OIlJIa4€Ha BJIAAEIIBLIEM U3/ENHNsS, BKIIOYasi BCE PacXobl 10 TPAHCIIOPTUPOBKE, MOLUUINHBI, HAJOTH U JII00bIE
JIpyTHe pacxombl.

JlaHHast rapaHTHs HE paclpOCTPaHAETCS Ha Clydau, Korna AeeKT, 0TKa3 B padoTe WM MTOBPEIKACHUES U3ICITUS
BBI3BaHBI HEMPABUIIHLHOMN JKCILTyaTallel, XpaHeHHEeM Win o0cayxuBanueM usgenus. Kopmopanus Tektronix He
00s13aHa MO0 TAHHOMY rapaHTHHHOMY 00S3aTENbCTRY: a) UCIPABNIATH MOBPEKICHHS, BEI3BAHHBIC ICHCTBUIMHU
TOOBIX JTHIT (KpoMe HHXeHepoB Tektronix) mo ycTaHOBKE, pEMOHTY HMJIH OOCITYKHBAHUIO U3METHS; O) HUCIIPABIATh
MOBPEXK/ICHUS, BRI3BAHHBIC HEMPABUIIBHBIM UCIIOIb30BAHUEM H3/ICIIHS WK MOJKITFOUSHUEM €r0 K HECOBMECTHMOMY
000pyIOBaHHIO; B) HCIPABIATH MOBPEKIACHUS UITH HEMOJAAKH, BEI3BAHHBIC UCTOB30BAHUEM MATECPHATIOB,

He pekoMeHIoBaHHBIX Tektronix, a Takxke T') 0OCIYXKUBaTh U3JEIHE, TIOABEPTIICEC MOTU(PUKAIIAN HITH
WHTETPUPOBAHHOE B MHOE 000pY/IOBaHHE TAKUM 00pa3oM, 4TO 3TH ACUCTBUS YBETUUMUIH BPEMS WIIH CIOKHOCTh
00CITyKHUBaHUS U3/ICIHSL.

JAHHAS TAPAHTUSA [TPEJOCTABJISIETCS TEKTRONIX HA TAHHOE M3JIEJIME HA YCJIOBUSIX
3AMEHBI JIFOBBIX JIPYTUX TAPAHTHI, TAHHBIX SIBHO WJIU ITOJPA3YMEBABILMNXCS.
KOPITOPALIMS TEKTRONIX U EE ITOCTABILMKU OTKA3BIBAIOTCS OT JIFOBBIX JIPYTUX
[IOIPABYMEBAEMbBIX TAPAHTU TOBAPHOCTU WU IPUTOJJHOCTU JJI1 APYTUX

LEJIEI. OTBETCTBEHHOCTbH KOPIIOPALIMU TEKTRONIX I10 JAHHOMY TAPAHTUMHOMY
OBSI3ATEJIBCTBY OTPAHUUMBAETCS TOJIbBKO PEMOHTOM UJIM 3AMEHOM JJE®EKTHBIX U3AEJINI
3AKA3BUMKAM. KOPITOPALIMSI TEKTRONIX 1 EE ITOCTABILMKU HE HECYT OTBETCTBEHHOCTU
3A KOCBEHHBIN, CIELTU®GUYECKWN MU KAKOM-JIMBO OIIOCPEJOBAHHbBIN YILIEPE

JIIAKE B TOM CJIYYAE, ECJIV I[TPEJICTABUTEJIM KOPITOPALIMM TEKTRONIX BbIJIM 3APAHEE
VBEJJOMJIEHBI O BO3MOXXHOCTU TAKOI'O VII[EPBA.

[W16 — 15AUG04]



[Ipo6ruku TPPO101 u TPP0201
lapaHTuA

Kopmoparus Tektronix rapanTupyert, 4To B JaHHOM IMIPOAYKTE He OymyT 0OHApYXeHbI Ne(DeKThl MaTepHajoB U
M3TOTOBJICHHA B Te4eHre | (OMHOT0) roa co IHS MOCTaBKH. Ecu B TeueHne rapaHTUIHOTO CPOKA B TAKOM M3IEITHU
OyayT oOHapysxeHbI edekThl, kopropaius Tektronix, Mo cBoeMy BBIOOPY, JIMOO YCTPAHUT HEUCITPABHOCTH B
Je(eKTHOM U3JIeTuu 0e3 TOMONHUTEIBHON OIUIAThI 32 MaTepUaibl U TIOTPAYCHHOE HA PEMOHT padodee Bpems,
m60 Mpou3BeNeT 3aMeHy HEHCIIPABHOTO U3ENHUs Ha HCIIpaBHOE. KOMIIOHEHTHI, MOy TN U 3aMEHsEMbIE U3IIEIHs,
MCTIOJB3yeMBbIe Koprioparuen Tektronix At paGoT, BEIONHAEMBIX TI0 TApAaHTHH, MOTYT OBITh KaK HOBBIC, TaK U
BOCCTAHOBJICHHBIE C TAKUMH K€ IKCIUTYaTallMOHHBIMHU XapaKTEpPUCTUKaMU, KaK y HOBBIX. Bce 3aMeHeHHbIe YacTy,
MOJYJIH Y U3IIeNNsl CTAHOBATCS COOCTBEHHOCTHIO Koprioparuu Tektronix.

Jlns peanmu3anuu cBOETO IpaBa Ha 00CITy)KHBaHHE B COOTBETCTBHH C JAHHOH rapaHTHe He0OXOAUMO IO UCTEUCHUS
TapaHTHITHOTO CPOKa YBEIAOMUTE Kopriopamnuio Tektronix 06 oOHapykeHUN nedeKTa | BHITOJHUTE HEOOXOIUMEBIE
JUTS TIPOBENIEHUS TapaHTHUHHOTO OOCITYKMBaHUS JeiicTBUA. OTBETCTBEHHOCTH 3a YIIAKOBKY M IOCTaBKY
HEUCIIPABHOTO U3JICNIUS B IIEHTP rapaHTUHHOrO 00CTy)kuBaHUs Koproparuu Tektronix, a Takke mpenoriara
TPAHCIOPTHBIX YCIYT Bo3NaraeTcs Ha Biazenbia. Kopropamus Tektronix oruiaunBaet oOpaTHYHO TOCTaBKY
UCTIPABHOTO M3JIEIUSI 3aKa34MKy TOJBKO B MPE/IEaX CTPAHbI, B KOTOPOH PACIONOKEH IIEHTP TapaHTUITHOTO
oOcyxuBaHus. JlocTaBka HCIIPaBHOTO M3IENHS 10 JTFOOOMY JAPYTOMY aipecy JOJDKHA OBITh OIUIAYCHA BIIAJICIbIIEM
U37IeTINs, BKJIFOYAst BCE PACXO/Ibl MO TPAHCIOPTHPOBKE, MOIUIHHBI, HAJIOTH U JIFO0bIC IPYTUe PacXobl.

JaHHas rapaHTys IepecTaeT JeCTBOBATh B TOM CiIydae, eCiM Ae(eKT, 0TKa3 B paboTe WK NOBPEKACHUE N3AETHS
BBI3BAHbl HENIPABIWJIBHBIM HCIIOJIb30BAHUEM, XPaHEHUEM WM 00CIy)KMBaHHEM u3ieiaud. B coorBeTcTBUU C
JAHHOW rapaHTHei kopropanus Tektronix He 00s13aHa: a) UCTIPABIATH MOBPEKACHUS, BRI3BAaHHBIC JICHCTBUSIMU
Kakux-116o nui (kpoMe coTpyaHukoB Tektronix) mo ycTaHOBKe, peMOHTY WJIH OOCITY>KUBaHUIO W3AEHS; O)
UCTIPABIISATH MOBPEXKICHNS, BEI3BAHHBIC HETPABUIILHOM 3KCIUTyaTallMed U3eNus WIN €T0 MOJKITIOYEHUEM K
HECOBMECTHMOMY 00OpYIOBAaHUIO; B) HCTIPABIIATH IOBPEXKICHNS WM HEIIOJIaK1, BbI3BAaHHbIE HCIIOJIb30BAaHUEM
pPacxXomHBIX MaTepHajoB, OTIMYHBIX OT PEKOMEHIOBaHHBIX Kopropauuei Tektronix; a Taxke T) 00CTyKHBATh
u3enne, moaBeprueecs: MOAU(GUKALIN WIX HHTETPUPOBAHHOE C HHBIM 000PYA0BaHUEM TaKUM 00pa3oM, YTO 3TO
YBEJIUYMIO BpeMsI WIIH CIOKHOCTb OOCITY>KUBAHUS U3/EIIHA.

JIAHHASI TAPAHTUS IIPEJJOCTABJISIETCSI TEKTRONIX HA JAHHOE U3JIEJIME HA YCJIOBUSX
3AMEHBI JIFOBbIX JPYTUX TAPAHTUM, JTAHHBIX SIBHO WJIN ITIOJIPA3YMEBABILNXCSL.
KOPITOPALIMSI TEKTRONIX U EE ITIOCTABILMKHN OTKA3BIBAIOTCSI OT JIFOBBIX JPYTUX
[1OJIPA3YMEBAEMBIX TAPAHTUI TOBAPHOCTU WJIU TTIPUTOJHOCTH JJIS1 IPYITUX

LEJIEM. OTBETCTBEHHOCTbB KOPIIOPALIMU TEKTRONIX I10 JAHHOMY TAPAHTUIHOMY
OBSI3ATEJILCTBY OI' PAHUUMBAETCS TOJIBKO PEMOHTOM WJIM 3BAMEHOM JE®EKTHBIX M3/IEJINIA
3AKA3ZUMKAM. KOPIIOPALMSI TEKTRONIX U EE IIOCTABILUKU HE HECYT OTBETCTBEHHOCTHU
3A KOCBEHHBIN, CHELTU®UYECKUN MU KAKOM-JINBO OIIOCPEJOBAHHBIN YILEPE

JIAKE B TOM CJIVUAE, ECJIM IIPEJICTABUTEJIU KOPIIOPAIIUU TEKTRONIX BbIJIM 3APAHEE
VBEJIOMJIEHBI O BO3MOXHOCTU TAKOI'O YIIEPBA.

[W2 — 15AUG04]
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OO01ue npaBuia TEXHUKU 0€30MaCHOCTH

O6wue npaBuna TeXHUKU 6€30MNacHOCTH

MoxapHas 6e3onacHOCTb
W NpeaoTBpaLleHne TpaBM

Bo n3bekaHue TpaBM, a TAaKKe MOBPESIKIACHHUN TAHHOTO U3/ICNUS U TIOAKIIF0YaeMOTO
K HeMy 000py0BaHMs HEOOXOUMO COOIOATh CICTYIONIHE MPABUIIA TEXHUKH
0€30MacHOCTH.

Hcnons3yiiTe nzaenve B CTPOTOM COOTBETCTBUH C MHCTPYKIMSIMH, YTOOBI
HCKITIOYUTE (DaKTOp pHCKa.

[porenypbl 0 0OCITYKUBAHUIO YCTPOMCTBA MOTYT BBIMOJIHATHCS TOJIBKO
KBAJTU(DUITUPOBAHHBIM TIEPCOHAJIOM.

WUcnonb3ynte coOTBETCTBYHOLWMIA Kabenb NUTaHuA. [ToakiroYeHe K 3JEKTPOCETH
JIOJKHO BBIMOJHATHCS TOJIBKO KabeaeM, pa3pelieHHbIM K UCTIOIb30BAHUIO C
JAHHBIM M3JCJTHEM U CePTU(HUIIMPOBAHHBIM IS CTPAHBI, B KOTOPOi OyaeT
MPOU3BOIAMUTHCS €r0 IKCILTyaTAITHSL.

CobniopanTte npaBuna NnoacoeAMHEHUA U 0TcoeanHeHus. Tlepen moacoeTMHEHHEM
MPOOHMKA K TECTHUPYEMOU CHCTEME ITOJICOSTUHSITE eT0 BBIXOI K H3MEPUTEITLHOMY
npubopy. [logcoequHNTE ONMOPHBIA BHIBOA MPOOHUKA K MPOBEPSEMOH LETH
nepes noicoeIuHeHneM Bxoza poOHuKa. [lepen oTcoennHenneM npoOHHUKa

OT U3MEPUTEIHHOTO MPHOOpa OTCOSNUHSINTE €r0 BXOA M OMIOPHBINA BBHIBOJ] OT
TECTUPYEMOW CUCTEMBI.

WUcnonb3yiTte 3awmtHoe 3a3emnenue. IIpubop 3azemiisiercst 4epe3 mpoBO.I
3aIATHOTO 3a3eMJICHUS IIHYpa MUTaHus. Bo m30ekaHue mopakeHus
ANIEKTPUYECKUM TOKOM COOTBETCTBYIOIIUI KOHTAKT KaOemsl MUTaHHUS JTOJKEeH
OBITH 3a3emiieH. [IpoBeprTe HaMUME 3aIIUTHOTO 3a3€MIICHHUS, MIPEXKIE IeM
BBITIOJTHATH MOICOSANHEHIE K BEIXO/IaM U BXOoAaM mpudopa.

CoOntopanTte orpaHu4eHUs Ha napameTpbl pa3beMoB. Bo msbexanne
BOCIITAMCHCHUSA UJIU NOPAKCHUS IJICKTPUICCKUM TOKOM IMPOBEPHTC BCC
A0IYCTUMBIC HOMUHAJIbI U MApPKHUPOBKY Ha an6ope. Hepe/:[ IIOACOCANUHCHUEM
an/I60pa IIPOCMOTPUTE AOIIOJTHUTEIBHBIC CBCACHUS 110 HOMHUHAJIbHBIM
OTpaHUYEHHSIM, COJEp KaIlIuecs B pPyKOBOACTBE K MPHOOPY.

OnopHBIH BBIBOA MTPOOHMKA CELyeT MOACOESANHATH TOIBKO K 3a3€MJICHHIO.

He nopaBaiiTe Ha pa3beMbl, B TOM YHCJIE Ha pa3beM OOIIEro MpoBoja,
HaNpsHKCHHUE, IPEBHIIIAIONICe TOMYCTUMOE JIJIs JAHHOTO TPHOOpa HOMUHAIIEHOE
3HaYCHHE.

OTKNIOYeHWe NUTaHUsA. Brikiarouarensh MUTaHMS OTCOCONHACT HpI/I60p oT
HWCTOYHMKA NUTaHUs. Pa3Merenne BRIKIIOYATENsI CM. B HHCTPYKIHH. He
CICAYCT MCPCKPBIBATH MMOAXO0/ K BBIKIIIOUATCIIIO; OH JOJIKCH BCEraa OCTaBaThbCAa
JAOCTYIIHBIM IS ITOJIB30BATCIIA.

He ucnonb3yinte npubop ¢ OTKpbITbIM KOpRYcoM. Hcrosp30Banue mpudopa co
CHSTBIM KOXKYXOM HJIM 3aI[ATHBIMU TTAHEISIMU HE JOITYCKaeTCs.
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OO6mume mpaBwiia TEXHUKHA 0€30MaCHOCTH

He nonb3yitecb HencnpaBHbIM NpU6OPOM. Eciiu mMeercs OI03pEHHE, YTO
npubOp MOBPEXKICH, MEpEeAaiiTe ero Ik 0CMOTPa CIEIHATUCTY M0 TEXHHYECKOMY
00CITy>KUBaHHUIO.

U3beraliTe NpUKOCHOBEHMI K OrONEHHbIM y4acTkam npoBoaku. He mpukacaiitech
K HCHU30JIMPOBAHHBIM COCIUHCHUSAM U KOMIIOHCHTAM, HaXOAAIIUMCSH MO
HAIIPsSI2KCHUCM.

He nonb3yiiTecb NpMbopoM B YCNOBUAX MOBLILEHHON BNAXHOCTW.
He nonb3yiiTecb NpnbopomM BO B3pbIBOONACHLIX Cpeaax.
He ponyckaiTte nonagaHua Bnaru U 3arpsa3HeHuii Ha NOBePXHOCTbL Npudopa.

ObecneybTe Hagnexawyo BEHTUNAUMIO. JOTIOTHUTENBHBIE CBEACHUS 10
06GCHGLICHI/I}0 Hazmexcameﬁ BCHTWIALMU IMPU YCTAHOBKE U3ACIIUA COACPIKATCA B
PYKOBOACTBE.
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OO01ue npaBuia TEXHUKU 0€30MaCHOCTH

yCHOBHbIe OGOSHaquMﬂ B Huxe MPUBOAUTCA CIIMCOK YCIIOBHBIX O603Ha‘1€HHﬁ, HCIIOJIB3YCMbIX B JAHHOM
AAHHOM PYKOBOACTBE  PYKOBOJICTBE.

MPEOYNPEXOEHUE. IIpeoynpesicoenus o Oelicmeusix u yCiosusix,
npeoCcmasIsLIoOWUx yepo3y OJisl HCUBHU UL CHOCOOHBIX HAHECMU 8Pe0 300PO0BbIO.

OCTOPOXHO. IIpeoocmepescenuss 0 0elicmausix u yCro6usx, CHOCOOHbIX
npugecmu K NOSPencOeHUur0 OAHH020 npubopa uiu opyeoeo 0bopyoosanus.

CVIMBOﬂbI n yCHOBHble Huxe IIPUBOJIUTCA CITMCOK BO3MOXXHBIX 0603Haqu1/1171 Ha N3CJINN.
0003Ha4YeHUa B aHHOM

B Oo6o3nauenne DANGER (OmacHo!) yka3piBaeT Ha HETIOCPEACTBEHHYIO
pyKoBOACTBE

ONACHOCTb IIOJyYEHUS] TPABMBI.

B O6o3nauenne WARNING (BuumManue!) ykaszpiBaeT Ha BO3MOXXHOCTb
MOJTYYeHUs TPaBMbI P OTCYTCTBUU HETIOCPEICTBEHHOW OMACHOCTH.

B Oo6o3nagenne CAUTION (Octopoxno!) yka3biBaeT Ha BO3MOKHOCTh
MOBPEXKICHUS TAaHHOTO U3CIHS U JPYrOro HMYIIeCTBa.

Hxe MOPUBOAUTCA CIIMCOK CMMBOJIOB Ha U3ACIINH.

A © +£ + O |

OCTOPOXHO KoHTaKTHbI Bbisog
CM. pyKOBOACTBO BbIBOA 3a3emneHus
3aLymTHoro
3a3eMneHus

= Ll

On Off

3azemnenne Muratve Mutakme
waceu OTKITIO4EHO BKITHO4EHO
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WHcbopmauusa o cooTBeTCTBUY

B nacrosmem pasnene mpuUBOAATCA CTaHAAPTHI 3JIEKTPOMArHUTHOM
COBMECTHMOCTH, 0€30IaCHOCTH U MPUPOAOOXPaHHBIE CTAHAAPTHI, KOTOPHIM
YIOBIETBOPSIET NaHHBIA MPHOOP.

CooTBeTcTBMUE Tp&ﬁOBaHMﬂM CTaHAaPTOB NoO 3H9KTpOMaFHMTHOﬁ COBMEeCTUMOCTHU

3aaBneHne o  Ortsedaer TpeboBarmsam nupektussl 2004/108/EC mo smekTpoMarHuTHON
COOTBETCTBMM CTaHAAPTaM COBMCCTHMOCTH. HpOBepeHO Ha COOTBCTCTBHUEC NEPCUNCIICHHBIM HHKE
EC — aneKTpoMarHuTHas  CTanzaapram (xak ykazaHo B «Official Journal of the European Communities»):

COBMEeCTUMOCTb
EN 61326-1:2006, EN 61326-2-1:2006. TpcOoBaHuUs MO IEKTPOMATHUTHOMN

COBMECTUMOCTH 3JIEKTPOOOOPYIOBAHUS ISl K3MEPEHHMH, KOHTPOJIS 1
UCIIOJIb30BaHus B Jaboparopusx. 1 2 3

m  CISPR 11:2003. OObruHbIC 1 HABEACHHBIE U3TyUeHUs, Tpymma 1, kimacc A
®  JEC 61000-4-2:2001. 3amuiieHHOCTH OT AIIEKTPOCTATHICCKUX Pa3PsI0B

m  JEC 61000-4-3:2002. 3ammieHHOCTh OT JIEKTPOMATrHUTHBIX
paaroYacTOTHBIX Mojier 4

®  JEC 61000-4-4:2004. 3amuineHHOCTh OT HEPEnagoB U BCIUIECKOB
HaMPSHKCHUS

B JEC 61000-4-5:2001. 3amuineHHOCTh OT CKaYKOB HAMPSIKEHUS B CETH
UATAHNS

m JEC 61000-4-6:2003. 3amumIeHHOCTh OT HaBEAEHHBIX BHICOKOYACTOTHBIX
5
TTIOMEX

® JEC 61000-4-11:2004. 3amuiieHHOCTD OT MOHWKXEHUS U POTIAaHUS
HaNpsDKEHHsI B CETH MTUTaHus 6

EN 61000-3-2:2006. ['apmoHHMYECKHE M3TYYCHHS CETH NIEPEMEHHOTO TOKa
EN 61000-3-3:1995. M3meHeHust HanpshKkeHMS, GIYKTYauu U GIUKKep-IyM
KoHTakTHbIN agpec B EBpone.

Tektronix UK, Ltd.

Western Peninsula

Western Road
Bracknell, RG12 1RF
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WHubopmaryst 0 COOTBETCTBUU

United Kingdom

1 |'|p|/|60p npegHasHavyeH ana Ucnonb30BaHUA TOMbKO B HEXUITbIX NOMELLEHUAX. I'Ip|/| MCnonb30oBaHUK B XUINbIX
NOMELLEHNAX MOryT BO3SHUKHYTb ANEKTPOMArHUTHbIE NMOMEXMU.

2 Mpu nogkmioyeHun 0BOpyaOBaHMS K TECTUPYEMOMY OBBEKTY MOTYT NOSBUTLCS U3NYyYeHNs, MPeBbILLaloLe
YPOBHY, YCTaHOBIEHHbIE AAHHBIMM CTaHAapTaMy.

3 CooTBeTCTBHE NEPEUNCTIEHHBIM CTAHAAPTAM rapaHTUPYETCS TOMbKO MPY MCMONb30BAHIM BbICOKOKAYECTBEHHbIX
3KpaHMPOBAHHbIX kabenei.

4 CwmelgHne ocumnnorpammbl He 6onee yem Ha 1,0 eneHust Uni yBenuyeHmre pasmaxa LiyMoB He Bonee Yem Ha
2,0 penexus npu Bo3aeicTaum uanyvaembix nomex no IEC 61000-4-3.

5 CwmelLweHue ocuunnorpaMmsl He Gonee Yem Ha 0,5 AeneHns unn ysenudeHine pasmaxa Lymos He 6ornee yem Ha
1,0 menexus npu BO3nencTBIUM KOHOYKTUBHBIX nomex no |EC 61000-4-6.

6 Kputepuit adpchexTHOCTM C NPUMEHANCA NS TECTOBbIX YPOBHEN MOHIKEHUS HanpsikeHus 10 70 %/25 umKkros
1 npepbiBanus HanpsikeHnst 2o 0 %/250 uuknos (IEC 61000-4-11). Ecnn npubop nepexoauT B pexum
MOHWKEHHOTO NOTPEBNEHUS SHEPTUN NPU MOHVKEHUM YPOBHS HANPSHKEHUS UMK €T0 NPepbIBaHWM, ANs ero
BO3BpaTa B npeablayLinii pexum pabotsl notpebyetcs Gonee 10 cekyHa.
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Wudopmanust 0 COOTBETCTBHU

3aaBneHne o  CoOOTBETCTBYET CIEAYIOMIEMY CTaHAAPTY IEKTPOMATHUTHON COBMECTHUMOCTH IS
COOTBETCTBMM  PalMOKOMMYyHHKanui B coorBeTcTBUU ¢ ACMA:

CTaHAaQTaM Ana m  CISPR 11:2003. OObrvHBIE 1 HaBEACHHBIE U3TyUEHNUs, Tpynma 1, kimacc A, B
AgecTtpanuu/HoBoi 3enaHauu coorserctsun ¢ EN 61326-1:2006 u EN 61326-2-1:2006.
— 3NeKTpOMarHUTHas

COBMECTUMOCTb

CooTBeTcTBUE HOPMaM Oe3onacHOCTH

3aaBneHne o  [IpoBepeHO Ha COOTBETCTBHIE IMEPEUUCIICHHBIM HIXKE crienn(uKanusaM (Kak
COOTBETCTBWM CTaHAapTam  YKas3aHOo B «Official Journal of the European Communitiesy):

EC — Hu3KOBONbTHOE

Hupexrusa 2006/95/EC o HU3KOBOIBTHOMY 00OPYIOBAHHUIO.
obopyaoBaHue

®  EN 61010-1: 2001. TpebGoBaHust 10 6€30IMACHOCTH IEKTPOOOOPYIOBAHUS
JUTS I3MEPEHHH, KOHTPOJISI U MCTIIOIB30BaHUA B Ja00OpaToOpusX.

Homenknatypa ™ UL 61010-1:2004, 2-a penakuns. CrangapT Ha SJI€KTPHYECKOE
pa3speweHHoro B CLUA U3MEPUTEIBHOE U HCIBITATEIbHOE 000PYL0BaHHE.

TeCTOBOro 060pyaoBaHms
ANA NPUMEeHeHus B
naboparopusx

Ceptudpmkar gns KaHagblt ® CAN/CSA-C22.2 No. 61010-1:2004. Tpebosanus no 6e30MacHOCTH
ANEKTPOOOOPYNOBAHHMS ISl K3MEPEHUH, KOHTPOJISI M MCIIOJb30BaHUS B
naboparopusx. Yacts 1.

HononuutenbHble ® IEC 61010-1: 2001. Tpe6oBanus 1no 6€30MacHOCTH 3IEKTPOOOOPYIOBAHUS
cTaHAapThbl JUTSL I3BMEPEHUH, KOHTPOJISL M UCTIOIB30BAHUS B JTa0OPaTOPHUSIX.

Tun obopypoBanua  TecToBoe M M3MEpUTENIBHOE 00OPY/IOBaHHME.

Knacc 6esonacHoctn  Kitacc 1 — 3a3emuieHHsIi pubop.
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WHubopmaryst 0 COOTBETCTBUU

OnucaHue ypoBHeW
3arpsA3HeHus

Onucanue kateropuu
YCTaHOBKM
(nepeHanpsikeHus)

Kateropus
nepeHanpsiKeHUs

CreneHsb 3arpsi3sHEHUs, GUKCHPYEMOro BOIM3HM npubopa U BHYTpU Hero. OObIYHO
CUUTAETCs, YTO MAapaMeTPhl Cpebl BHYTPU MIPUOOpPa TE K€, UTO U CHAPYXKH.
[Tpubop moMmKeH NCIOIB30BAaThCS TOIBKO B CpENie, MapaMeTphbl KOTOPOM MOIXOAAT
JUTSL €T0 SKCILTyaTaluu.

YpoBens 3arps3HeHus 1. 3arpsi3HeHHuEe OTCYTCTBYET, WM BCTpEUaeTCs
3arpsi3HEHHE TOJIBKO CyXUMU HEMPOBOASIIUMEU Marepuanamu. [Ipubopsr
TAHHOHW KaTeropuy 0OBIYHO SKCIUTYaTHPYIOTCS B TEPMETHYHOM OTIeYaTaHHOM
WCTIOTHCHUH WJIM YCTAHABITUBAIOTCS B MIOMEIICHUSIX C OYUIIICHHBIM BO3IYXOM.

VYpoBens 3arpszHeHus 2. OObIYHO BCTpeUaeTcs 3arpsA3HEHUE TOJBKO CyXUMHU
HETNPOBOIAIINMH MaTepraiamMu. VHoraa MoxeT HaOonaTbesi BpeMeHHast
MIPOBOAMMOCTbD, BbI3BaHHAs KOHJCHCAIMEN. Takue yClIoBUs TUIIMYHBI AJIS
AKUJIOro UK pabodero noMenieHus. BpemeHnHas koHeHcalus HAOII0AAeTCs
TOJIBKO B T€X CIIydasix, Koraa npudop He paboTaer.

YpoBens 3arpsi3HeHus 3. 3arps3HeHne NPOBOIALIIUMU MaTeprualiaMu WU
CYXMMH HEMPOBOIAIIMMY MaTepHallaMH, KOTOPhIE CTAHOBATCS MPOBOSIIIIMUA
M3-3a KOHJCHCAITUH. DTO XapaKTEPHO JJIS 3aKPBITHIX TTIOMEIIEHHH, B KOTOPBIX
HE BEIETCS KOHTPOJIh TEMIIEPATyphl U BIAKHOCTH. MeCTO 3allUIIeHO OT
MPSIMBIX COJIHEYHBIX JTYYeH, OXKIIS U BETpa.

ypOBCHI: 3arps3HCHUA 4, 3an$I3H€HI/IC, MOPpUBOAAIICE K JIOTIOJIHUTEILHOM
IpoOBOAMMOCTH H3-3a HpOBO,Z[SIH.Ieﬁ IbLIX, JOXKIA WKW CHEra. Tunmyasie
YCJIOBUA BHE IMTOMCIICHUS.

[TonxirouaeMbie K MPUOOPY YCTPOUCTBA MOTYT MPUHAIICKATH K Pa3INIHBIM
KaTeropusiM yCTaHOBKH (TiepeHanpsikeHus). CyIecTBYIOT CICAYIONIUE KaTerOPUN
YCTaHOBKH:

Kareropus usmepenuii I'V. /{11 u3MepeHui, BHIIOIHAEMbBIX HA HU3KOBOJIBTHOM
000pyIOBaHUY.

Kareropus uzmepenwuit 111. J{is n3mepenmii, BRITTOIHIEMBIX HA 000PYIOBaHUN
B 3JaHUIX.

Kareropus uzmepenuii II. [{ns u3aMepeHnii, BHINMOIHAEMBIX B LIETIAX,
HETMOCPEICTBEHHO MOJKIIOUEHHBIX K HU3KOBOJIBTHOMY 00OPYIOBaHHUIO.

Kareropus nzmepennii 1. Jlns n3MepeHuii, BHINOIHIAEMBIX B LEMX, HE
MTOJKIIIOUYEHHBIX HEITOCPEACTBEHHO K CETH NMUTAHUS.

Kareropus nepenanpsbxenus 11 (B COOTBETCTBUU C ONpeeIeHUEM CTaHaapTa
IEC 61010-1).
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Wudopmanust 0 COOTBETCTBHU

3awuTa oKpyxarulei cpeapbl

YTunusauyusa npubopa no
OKOHYaHWUM CpOKa CnyxObl

OrpaHunyeHue
pacnpocTpaHeHus
OnacHbIX BelecTB

B sToM paspene comepikarcs CBEIEHHS O BIUSHUM NPUOOpPa Ha OKPYKAIOIIYIO
cpeny.

[Mpu yrunu3anuu npubopa U ero KOMIIOHEHTOB HEOOXOAUMO COONIONATh
CJIEAYIOLINE TIpaBUIa:

YTunusauus obopyaoBaHua. it mpoM3BOACTBA 3TOrO IPUOOPa MOTPe6OBATOCH
W3BJICYCHUE U UCTIONB30BaHUE MPUPOIHBIX pecypcoB. [Ipubop MOXeT coepikaTh
BEIIECTBA, ONACHBIC JUIsl OKPYXKAFOIIEH Cpelbl U 30POBBS JIIO/ICH B CiTydae
HENpPaBUILHON yTHH3anuu npudopa. Bo u3dexkaHue yTeuky NOI00HBIX BEIIECTB
B OKPYXKAIOIIYIO CPEIy ¥ JJIsl COKPAIICHHUST PAcXoa MPUPOIHBIX PECYpPCOB
PEKOMEHIYEeTCS YTIIM3UPOBATh AHHBIN MPHOOP TaKUM 00pa3oM, ITOOBI
00ecIeunTh MaKCUMaIbHO TIOJTHOE TIOBTOPHOE UCTIONB30BAHUE MAaTEPUATIOB.

OT0T CMMBON 03HAYaET, YTO JaHHbIN Npubop cooTBETCTBYET TPebOBaHUAM
Esponeiickoro Cotosa cornacHo Jupektuam 2002/96/EC 1 2006/66/EC
00 yTUnmM3aLmm neKTpUYecKoro 1 anekTpoHHoro obopyaosaHus (WEEE) u
anemeHTOB MuTaHus. CBeaeHns 06 yCnoBMsIX yTURM3aLum cM. B pasgene
TEXHUYECKON noaaepku Ha Beb-yane Tektronix (www.tektronix.com).

DTOT NPOAYKT KIACCUPUIIUPOBAH KaK MPUOOP AJIs MPOU3BOACTBEHHOTO
MOHHMTOPHHIA U YIIPABJICHUS U HE TPeOyeT COOTBETCTBHUS IIPaBUIaM OIPaHHYCHHS
BemiecTB aupekTuBbl ROHS 2011/65/EC mo 22 wuromns 2017 .
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Mpegucnosue

IIpenucioBue

B 3TOM pyKOBOACTBE NIPUBEIEHBI CBEICHUS 110 AKCILTyaTaliy HU(POBBIX
3anoMuHaroumx ocumwuiorpagos cepun TDS2000C u TDS1000C-EDU.
PykoBOACTBO BKIIIOYAET CJICTYIOIINE TIABHIL:

I'maBa Ilpucmynas x pabome, B KOTOpOH KPaTKO OMUCAHbI (PYHKIIUH
ociutorpada 1 MpuBeJeHbl HHCTPYKIUH 10 TTOATOTOBKE K padore.

I'maBa Ocnogovl pabomobl, B KOTOPOU OMHCAHBI TIPUHITUIIHI PaOOTHI
ocruuiorpaga.

I'maBa Onucanue ¢ynxyuii ocyuinoepagha COnEpKUT ONMCaHUE OCHOBHBIX
BO3MOXHOCTeH 1 (QyHKIWIA ocnmiutorpada: HaCTpOWKH ocuuyuiorpada,
CHHXPOHHU3AINH, cOOpa JaHHBIX, MacCIITAOMPOBAHUS 1 TIO3UIIHOHUPOBAHUS
(opM curHana, a TakKe BBIITOTHEHUS U3MEPEHHA.

I'maBa Ilpumepsi npumenenus COOEPXKUT MPUMEPHI UCIOIB30BaHUS
ocumiorpada Ui pa3IudHbIX H3MEPEHUH.

I'maBa @yuxyusa BII® conepx Ut onvcanue ucnoiab3oBanus gpynkunu bI1D
(bricTpoe npeobpazosanue Dypbe) A5 Mpeodpa3oBaHUs CUTHAJIA BPEMEHHOI
00J7aCTH B 9aCTOTHBIC KOMIIOHEHTHI (CTICKTD).

I'maBa 3anomunarowee ycmpoiicmeo USB u nopmei ycmpoiicme conepx uT
OIMCaHKe CIIOCOO0B PabOTHI C MOPTOM 3allOMHHAaKoIIero ycrpoiictBa USB u
MOAKITIOUEHUS K ocumiutorpady NpUHTEPOB M KOMIIbIOTepoB uepe3 USB-mopt
YCTPOMCTB.

B mmaBe Cnpagounux nipuBeeHbl TUANTa30HbI BO3MOXHBIX 3HAUYEHHIA
MapaMeTpoB TS KaKI0W (pyHKITHH.

Ipunoxcenue A. Texnuueckue xapaxmepucmuki COOEPKUT HU3UIECKUE U
ANIEKTPUUECKHE XapaKTepUCTHKH ocipuiorpada u npoduukos TPPO101
u TPP0201, cBeneHns 06 yCIOBUAX IKCIUTyaTallMd U XpaHEHUS, a TaKKe
CBEIICHHA O cepTU(HKALUU U COOTBETCTBUU CTaHIAPTAM.

Ipunoowcenue C: IlpunaonesxcHocmu COREPXAT KPAaTKOE OMUCAHHE
CTaHJAPTHBIX U OTIOTHUTEILHBIX MPUHAIC)KHOCTEH.

IHpunoosicenue D: Yucmrka COREpKUT CBEACHUS 110 YXOIY 3a OCHUILIOrpadom.

Tlpunoscenue E. Hacmpoiika no ymonuanuro COAEP>KUT CITUCOK MTyHKTOB
MEHIO U 3JIEMEHTOB YNPABICHUS, a TAaKXKE HACTPOUKHU [0 YMOTUAHUIO
(3aBojCKHE), BOCCTaHABIMBAEMEIE TP HAKATHH Ha MepeHer TaHen KHOMTKH
Hacrpoiika no ymo14aHuio.

IHpunooicenue F: Jluyenzuu Ha ucnonv3osanue wpugdmos conepKuT JTUICH3AH
Ha WCIOJIb30BAHNE CIICIIUATLHBIX MIPU(TOB JUISI a3UATCKUX SI3BIKOB.
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IIpenuciosue

Cuctema cnpaBku

B ociutorpade umeercs cucteMa CrpaBKH, COAepIKaliias OMUCaHue BCeX
¢dyskuit mpudopa. C ee MOMOIIBEI0 MOKHO ITPOCMATPUBATh CIICAYIONINC
CBEIICHMSL:

®  o0mmue cBeneHus 0 paboTe U UCIIONb30BaHNH oclriuiorpada (Hanpumep,
CBe/ICHUs 00 MCTIOJIH30BAHUN CUCTEMBI MEHIO);

B cBeacHUA 00 OIPEACICHHBIX MCHIO U 3JICMCHTAX YIIpaBJICHUS, HAIpUMED, 00
OJICMCHTAaX YIPaBJIICHUA BEPTUKAJIIBHBIM ITOJIOKCHUEM

B COBETHI 110 PEeIICHHIO TPOoOIeM, BO3HUKAIOLINX P padoTe ¢ ocumiorpagom
(HarmprMep, COBETHI 10 CHIKEHHIO YPOBHS IIyMa).

B cucreme CIIpaBKU UMCEIOTCS HECKOJIBKO CITOCOOOB IMONCKA H@OGXOI[I/IMBIX
CBEJICHUM: KOHTCKCTHO-3aBUCHMAs CIIpaBKa, rTUIIEPCCBUIKA U MHJICKC.

KoHTekcTHO-3aBucumaa  Ilpu Haxkatuu kHonku CrnpaBKa, pacloOKEHHOM Ha mepenHel maHenu, Ha
cnpaBka  OKpaHe ocrmutorpaga 0oToOpakaroTCsl CBEICHHS O MTOCICAHEM BBI3BAHHOM
MeHM0. [lpu oToOpaskeHUH pa3aeiioB CIIPaBKH PSIOM C YHUBEPCATHLHOW PydKOit
CBETUTCS CBETOAMOAHBIN MHANKATOP, MMOKA3bIBAsl, UTO 3TA pyuyka akTuBHa. Ecnu
pas3aen Comep KUT HECKOIBKO CTPaHUIL, IS TIepeMEIieHIs MEXKIY CTPaHULIAMHU
WCTIOJIB3YETCSl YHUBEPCANbHAS PYyUKa.

vnepccbinku BoNBIIMHCTBO Pa3/ieioB CIIPABKU CoaepkaT (pasbl, 3aKIFOUCHHBIC B YITIOBBIC
CKOOKH, Takue Kak <ABTOycTaHOBKa™>. Takue (pasbl ABISFOTCS CCHUIKAMH
Ha JIpyrue pasaensl. s nepeMerieHus Kypcopa Mexay CChUIKAMU TaKKe
WCTIOJB3YETCSl YHUBEpCaIbHAs pydka. [ oToOpaxkeHus paszesna, ¢ KOTOPBIM
CBsI3aHa TUIEPCChUIKA, HAXkMUTe KHONIKY «lloka3aTs paznen». st Bo3Bpara K
MpeApIIyIEMY pa3eny HaxMuTe KHonKy «Hazam.

Ykaszatenb  Haxmure Ha nepenHei maHenu QpyHKIMOHATIbHYIO KHONKY CripaBKa, a 3aTeM
— (YHKIIMOHATBLHYIO KHOMIKY «YKa3aTelnby. J[ist moucka cTpaHuIlbl yKa3arens,
cojieprkarlieii HeOOXOAUMEBIH pas/iell, UCTIONB3YHTe (PYHKINOHATBLHBIE KHOMTKA
«Ctpanuna BBepx» u «Ctpanuniia BHU3». [loBepHUTE YHUBEPCATIBHYIO PYUKY,
9TOOBI BBLACIHTE pa3lel cupaBku. Jliis oToOpakeHHsl pasaenia HaKMHUTE
¢yHKIHOHANBHYO KHOTIKY «IlokazaTth pazmem».

MMPUMEYAHUE. [lns yoanenus ¢ s3Kkpana mexkcma CRpAeKU U 6036pama K
omobpadicenuio popm cucHana Haxcmume QYHKYUOHATLHYIO KHONKY « Bblxooy wnu
JI00VI0 KHONKY MEHIO.
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IIpenucioBue

OGHOBMEHWe MUKPONPOrpaMMHOro obecneyeHus yepes MHTepHeT

[Tpu mosiBiIeHNH HOBOW BEPCHH MHKPOIPOIPAMMHOTO 00ECIICUeHUsT MOKHO
00HOBHTH ocuuIorpad ¢ momMousio ViHTepHeTa 1 3alIOMHUHAIOIIET0 yCTPONUCTBA
USB. Ilpu otcyteTBun goctymna K IHTepHETY MOXKHO 0OpaTUTHCS 32 CBEICHUSIMU
00 oOHoBIIeHUH B Koprnopanuro Tektronix.

Jnst 0OHOBJIEHUSI MUKPOIPOrpaMMHOTO obecriedeHus depe3 Mureprner
BBINOJIHUTE CJICAYIOIINE ACHCTBHUS:

1.

2.

Bri6epute mapamerp CepBuc P CocTosiHHe CUCTEMbI U 3aITUIIATE HOMEP
BEPCUH MUKPOIPOTrPaMMHOTO o0ecriedeHus ocuumniorpada.

Co cBoero KomIploTepa BoiinuTe Ha BeO-y3en www.tektronix.com n
MpOBEPbTE, MIMEETCS JIK Ha HeM 0OoJiee HOBasi BEPCUSI MUKPOIIPOTPAMMHOTO
obecrnieueHus ocumiuiorpada.

Ecnu MeeTcst HOBast BEpCHsI MUKPOIIPOTPaMMHOTO 00ECTICUCHUS, 3arpy3UTe
¢ BeO-CTpaHUIIBI (haiii 3TOT0 MHKPOIIPOTPAMMHOTO 00ECIICUCHHUS.

Bo3moxHO, 3arpyxeHHBIN (haii moTpedyeTcs pa3apXuBUPOBATH.

CronmupyiiTe (haidst MUKpOTIPOTPaMMHOTO 00ecIIedeHHs B KOPHEBYIO IMAIKyY
3anomuHaroniero USB-ycTpoiicTBa.

Bcrasrre 3anomunaromee ycrpoictso USB B coorBercTBytomuii USB-mopt
Ha TepeqHel maHeau ocuuiorpada.

Ha ocummnorpade Boibepute nocnenosarensHo CepBuc P> Ynpasiienue
daiinamu P - nanxee - ctp. 2 u3 2 » OOHOBHUTH MHKPOIPOTP.
obecneueHue.

JLi1st OOHOBIICHHSI MUKPOTIPOTPAMMHOTO 0o0ecTiedeHus TpeOyeTcs] HECKOJIEKO
MUHYT.

[To oxoHUaHMH OOHOBIICHHUSI MUKPOIIPOTPAMMHOTO 00€CIICUeHHS TTOSIBUTCS
HIPENJIOKEHUE HAXaTh KHONKY. Henb3si BBIHMMATh 3aIIOMUHAIOLIEE YCTPOUCTBO
USB u BBIKIIIOYaTh IHTAaHUE OCUMIUIOrpada, MoKa He 3aKOHUYUTCS OOHOBIICHHE
MHUKPOIPOrPaMMHOI0 00€eCIedeHusl.
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IIpenuciosue

MpaBuna ochopmneHus
B JAaHHOM PYKOBOJACTBE UCIOJbL30BAHBI CICAYIOMINUEC ITPpaBUJIa:
u HpI/I CCBUIKEC Ha KOMaHy MCHIO KaKA0C CJIOBO HAYMHACTCA C HpOHHCHOfI

OykBbl. Hampumep: [luk. nerek., 30Ha OkHa.

HasBaHusi KHONOK W pyyek Ha NepeaHeil naHenm
YHuBepcanbHasi pyyka — Bce BykBbl NpoMuCHble
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OyHKUMOHaNbHbIE KHOMKK — NepBas bykBa KaXxooro CnoBa SBSEeTCs NPONUCHOM

[MPUMEYAHUE. Dynxyuonanrvhvle KHONKU MOSYM MAKNCE HA3bLEAMbCS
IKPAHHBIMU KHONKAMU, KHONKAMU DOKOBO20 MEHIO, KHONKAMU KOMAHO U KHONKAMU
napamempos.

®  CumBoia P> pasfenseT Ha3BaHMs KHOIIOK IIpH cepuM Haxatuil. Hanpumep,
ctpoka Cepsuc P Ilapamerpsl P> YCTaHOBHTH JaTy H BpeMs O3HAYAET,
4YTO HEOOXOAMMO Ha)KaTh Ha MepenHel nanenu kHonky Cepsuc, 3ateM —
(yHKIMOHANBHBIE KHONKHU «IlapameTprl» U « YCTaHOBKA AaThl U BPEMEHN.
st BBIOOpa HYKHOTO ITapaMeTpa MOXKET MOTPe0OBaThCsl HECKOIBKO HAKaTHI
(YHKIMOHAIBHON KHOIIKH.
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[pucTynas Kk paboTte

Ludpossie 3anomuHaromue ocumuiorpadst cepur TDS2000C u TDS1000C-EDU
HPENCTABISIOT cO00H HEOOIBINNE JIETKHE HACTONBHBIC YCTPOWCTBA, KOTOPHIE
MOTYT UCTIONB30BaThCS IPH N3MEPEHUSIX OTHOCUTEIBHO 3€MIIH.

B Z[aHHOﬁ [JIaBE OMMCAHBI CIIOCOOBI BHIMOIHCHUS CICOYIOINHNX 3a1a4.

®  JloxroroBka ycTpoicTBa K pabore

B BrimoiHeHUe OBICTPOM MPOBEPKU QYHKITUI

B BrmonHeHne IpoBepKH MPOOHUKOB M KOMIICHCAINS IPOOHUKOB

B Bri6op koaddunmenta ocnabieHus mpoOHUKa

®H  Jcmonbp3oBaHHE aBTOKATHOPOBKH

MMPUMEYAHUE. IIpu exmouenuu ocyuiiozpagpa umeemcs 603MONCHOCb

8b10paMb 361K IKPAHHLIX cO00WeHUll ocyunioepaga. B 1obotl Momenm MOoxNCHO
noayyums docmyn k napamempy Cepeuc W Language (3v1k) u 6blopamo s3vIK.

OcHOBHbIe (PyHKLMK

B cneﬂyromeﬁ T36J'II/ILIC 1 CIIMCKC MPUBEACH NECPCUCHb OCHOBHLIX XaPaKTCPUCTUK

PasIMYHBIX MoAeiel ocumwmuiorpagda.

Yucno Monoca YacroTa

Mogenb KaHanoB nponycKaHus BbIGOPKK 3kpaH
TDS1001C- 2 40 My 500 Msoi6/c LiseTHom
EDU

TDS1002C- 2 60 My 1,0 I'bib/C LiseTHoM
EDU

TDS1012C- 2 100 My 1,0 I'ebib/c LiseTHom
EDU

TDS2001C 2 50 My 500 Msoi6/c LiseTHom
TDS2002C 2 70 My 1,0 I'bib/C LiseTHoM
TDS2004C 4 70 My 1,0 TBbIG/C LiseTHoM
TDS2012C 2 100 My 2,0 I'ebib/c LiseTHom
TDS2014C 4 100 My 2,0 I'ebib/c LiseTHom
TDS2022C 2 200 Mry 2,0 M'ebIb/c LiseTHoM
TDS2024C 4 200 Ml'y 2,0 I'bib/C LiseTHow

®  KoHTEKCTHO-3aBHCHMAs CIIpaBOYHas CUCTECMa

B [IBeTHOM >KUAKOKPHUCTAJUIMYECKUN AUCIIIEH

B HacTpauBaeMblil ipezient mojockl npomyckanus 20 MI'ng
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[Ipucrynas x pabote

MoproTtoBka K paboTte

WHyp nuTaHuA

WcTOoYHUK nuTaHusA

2500 oTcyeToB Ha Ka)Abld KaHAI

ABTOyCTaHOBKa

ABTOMaTHUECKasl yCTAHOBKA IIPEEIIOB U3MEPEHHUH

Macrep nmpoBepky MpoOHUKa

3armoMUHaHNE HACTPOEK M OCLIIUIOrPAMMBI

[Mopt 3anomunatomero ycrpoiictea USB miist xpanenus daitios

Hemocpencteennast pacriedarka Ha JIF000M MPUHTEPE, COBMECTHMOM C
PictBridge

O6men nadopmanmeii ¢ [1K gepe3s USB-nopT yCTpoHCTB ¢ TOMOIIIBIO
nporpammuoro obecrneueHust OpenChoice mist cesizu ¢ [TK

[Monxrouenne kK kouTposuiepy GPIB ¢ moMoImipio TOmOTHUTENBHOTO aanrepa
TEK-USB-488

Kypcops! u nosst 3HaueHui

[Tose 4acTOTHl CHHXPOHHU3ALNH

[llecTHanuarh aBTOMAaTUUECKUX U3MEPEHUN

YcpenHeHue curHana v MUKOBOE AETEKTUPOBAHUE

JlBe mIKanbel BpeMEHU

Maremarnueckue QyHKINHU: ONIEpalyy CI0KEHHsSI, BEBIYUTAHUS U YMHOKEHHS
Maremaruueckas GyHkmus ObicTporo npeodpazosanus Oypee (BI1D)
PexyM CHHXpOHHM3ALMH 0 JIUTEIBHOCTH UMITYJIBCA

PexxuM cHHXpOHHM3aIKU 110 BUACOCUTHAILY ¢ BO3MOXKHOCTBIO BBIOOPA CTPOKH
BrewHss cuHXpoHU3anus

Pa3znuuHbIE peXXMMBI IOCIECBEYEHUS DKPaHa

HHTep(l)CﬁC TMOJIB30BAaTCIIs U CIIpaBKa Ha ACCATH SA3bIKaxX

CrniemyeTt UCIONB30BaTh TONBKO ITHYPHI, BXOAAIINE B KOMILIEKT JAHHOTO
ocrmutorpada. Ilpunooicenue B: IlpunaonesicHocmu CONEPKUT CITUCOK
OCHOBHBIX U JOTIOJTHUTEIBHBIX PUHAIJICKHOCTEH.

Hctounuk nutanus: 90-264 B ., NepeMeHHOro Toka, yactora 45—66 I'n. Ilpu
HCIIOJIB30BaHUHU MCTOUYHMKA MUTaHusA ¢ yactoToit 400 I'1y HanpsbKkeHne T0KHO
coctaBiATh 90-132 B ;. epeMeHHOro ToKa, yactora 360—440 I'w.
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MpoywwuHa ansa
3aKpenneHusa npubopa

BeHTUnsAums

[Ipucrynas x pabote

Jist 3amuThl ocuiuiorpada CIIy>KUT CTaHAAPTHBINA 3aMOK, IPUMEHSIEMBbIii
B NIEPEHOCHBIX KOMIIBIOTEPAX WM TPOCUK C 3aMKOM, IIPOIYILICHHBIH Yepe3
CHeNHMaIbHOE OTBEPCTHE B KOPITyCe.

OtBepcTie nog TPOCKK C 3aMKOM OTBepcTye NoA 3aLuTHbIN LUHyp nuTaHus
3aMOK

1817-513

MMPUMEYAHUE. Ocyunnocpagh oxnasxncoaemcs bnacodaps konsexyuu. /s
NPOX0JHCOEHUS. 030V UIHO20 NOMOKA HEOOXOOUMO OCMABIIAMb NPOCEEMblL He MeHee
5 cm no 6okam u ceepxy npubopa.

MpoBepka paboTocnocobHOCTH

[TpoBepka paboTOCHOCOOHOCTH TO3BOJISIET YOEIUTHCA B MIPaBUIIBHOM padore
ocumuiorpada.

Knonka BK/BbIKI
@ 1. Bkntounte ocumnnorpad.
> Haxwmute kHornky HacTpoiika no ymonyaHuto.
o o X o 3HaueHre nNo ymonyaHuio koadduLmeHTa
ocnabnexus ans npobHuka — 10X.
PASSED O 0P
=| o o ¢

KHonka «HacTpoiika no ymonyaHuo»

PROBE COMP
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[Ipucrynas x pabote

\ 2. TMogcoeaunute npobHuk TPPO101 unm TP0201
K kaHany 1 Ha ocuunnorpade. [ns atoro
© 00 O COBMECTUTE NPOpe3sb B pasbeMe NpobHuka ¢
o 00 BbICTYMOM Ha 6alioHeTHOM pasbeme kaHana 1,
| @ oo BCTaBbTE Pa3beM 1 MOBEPHUTE €ro No 4YacoBOM

[MogkniounTe HaKOHEYHMK I'Ip06HI/IKa 1 BblBOA

-\ CTpenke ans ukcaLmm.
¢ 3a3emneHus k kontaktam PROBE COMP.

3. Haxwmute kHonky ABToycTt. B TeuyeHue
ﬁ HECKONbKIX CEKYHT Ha 3kpaHe oTobpaxaeTcs
MeaHap C pa3Maxom npumepHo 5 B 1 yactoton

I_\ [—\ 1 kU,

HaxmuTe gBaxabl KHOMKY MeHto 1 kaHana 1

Ha nepeaHen NaHenu Ans yAaneHus ¢ akpaHa
CUrHana kaHana 1, 3aTeM HaXMuTe KHOMKY MEeHH0
2 kaHana 2 ans otobpaxeHus curHana kaHana
2 v nosTopuTe Warn 2 1 3. na mogenei ¢ 4
kaHanamu BbINONHUTE JaHHble AeNCTBUS ANs
kaHanos 3 u 4.

Be3onacHocTb npu paboTte ¢ NPOOHUKOM

IMepen mpuMeHeHHEM NMPOOHUKOB MPOBEPETE U COOIONANTE MPEeITbl
U3MEPSAEMBIX 3HAYCHUM.

Ha xopnyce npooruka TPP0101/TPP0201 umeeTcs mpeqoxpaHuTeIbHOE KOO
IUIS TIAJIBLIEB, IPEIHA3HAYEHHOE AJIS 3aILUTHI OT IOPaXEHUS 3IEKTPHUECKUM
TOKOM.

/ 2722013

MpeaoxpaHnUTeNbHOE KorbLo

c TMPEAYTNPEXOEHUE. Bo uzbexcanue nopasicenus s1eKmpuydeckum mokom npu
UCNONL306aHUY NPOOHUKA NPUKACAUMECH K KOPNYCY NPOOHUKA MOILKO blude
nPe0OXpaHUmMenbHO20 KOIbYd.

Bo uzbeorcanue nopastCerust I1eKmpudeCKum ntoKOmM npu UCnoib306aHuU l’lpO6H1/lKa
He Kacaiimecb MEMmauludyeckux yacmeti HakOHeYHUKa np06Hu1<a, NOOKJIIOYEHHO20
K UCMOYHUKY NUMAHUAL.
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[Ipucrynas x pabote

[lepen nmpoBeneHrEM JTFOOBIX H3MEPEHHM CIIEAYET MOAKIIOYHTE MPOOHUK K
ocutorpadyy ¥ TOACOCTUHUTE 3a3eMJICHHE.

MacTep npoBepku NPoOHUKA HaNPAXKEHUA

Macrep npoBepku NpoOHHUKa CIYKUT AJIS1 HPOBEPKH NPABHIBHOCTH PabOTHI
IPOOHUKA HAIPSDKEHU, MOAKIIOYEHHOr0 K ociyuiorpady. JlanHbeiil MacTep He
MOJAeP KMBAET MPOOHUKH TOKA.

Macrep moMoTaeT peryjmpoBarh KOMIICHCAIUIO Ha TPOOHUKAX HATIPSDKEHUS
(0OBIYHO C TOMOIIIBEO BUHTA Ha KOPITYCE WK pa3hbeMe MPOOHHKA) U YCTAaHABIIUBATh
napaMmetp «3aTyxaHuey» I KaXJI0To KaHalla, HalpuMep, HakaB KHonku 1 P>
[Ipo6onux » Hanpsiskenne » 3aryxanue.

Mactep npoBepkr IPOOHHUKOB CJEMyeT MCIONb30BaTh MPH KAKIAOM
MIOICOCAMHCHIH MPOOHNKA HAMPSHKEHUS K BXOTHOMY KaHAITy.

Jnig BbI30Ba MacTepa mpoBepku npoOHuka HaxkMuTe kKHonky PROBE CHECK
(ITpoBepka mpobHuka). Ecian npoOHUK MOIKIIOYEH NTOKHBIM 00pa3oMm,
Ipoleaypa KOMIEHCAIIMK IPOOHKKA BBINIOJHEHA PAaBWIBHO U B MeHIO «Ilo
BEPTUKAIN» YKa3aHO MPaBUIBHOE 3HAUCHHE NapamMeTpa «3aTyxaHue», B HIKHEH
yacTH dkpana ocmiorpada Gyner oTobpaxkeno coobmenue «[IPOMIEHO». B
MPOTHBHOM ClIy4yae Ha 3KpaH BBIBOAATCS COOOIEHHS, TOMOTAIOLINE YCTPAHUTD
HETIONIAIKK B HACTPOMKE MPOOHUKA.

NTPUMEYAHUE. Macmep nposepku npoOHUKOS MONCHO UCNONb3068AMb 0I5
npobHuKo8 ¢ KoaghGuyuenmom ocrabnenus 1X, 10X, 20X, 50X u 100X. [{na
nposepxu npoonuxos 500X u 1000X unu npobHuKos, NOOCOEOUHEHHBIX K
bationemrnomy pazvemy Ext Trig (Buewnsns cunxponusayus), smom macmep He
NPUMEHSIEMCSL.

NMPUMEYAHUE. [lo 3asepuienuu npoyedypvl macmep nposepKu NPOOHUKOS
60CCMAHABUBAC HACMPOUKY ocyuanocpagha (kpome napamempos «[IpobHuxy u
«3amyxanuey) Kk COCMOAHUIO 00 HANCAMUSL KHONKU.

UTOOBI BBECTH KOMITCHCAIIHIO JIJIs1 IPOOHMKA, KOTOPBIM TOJDKEH HCTIOIB30BaThCS C
BxogoM Ext Trig (BHEmIHssE CHHXpOHU3AIIHS ), BRITIOTHUTE CIICTYIOIINE ISHCTBUS:

1. TloakmroyuTe MPOOHKK K BXOIHOMY 0aHOHETHOMY pa3bhbeMy JF000ro KaHajia
(manpumep, kanana 1).

2. Haxwure kHonnky PROBE CHECK u cneayiiTe HHCTpYKUMSIM Ha SKpaHe.

3. Tlocne nmpoBepku pabOTOCIIOCOOHOCTH M MPABUIBHOCTH KOMIICHCAIIUH
MpOOHMKA TIOAKIIIOYHTE ero K OailoHeTHOMY pa3zbemy Ext Trig (BuemrHss
CUHXPOHHU3AIIHS ).
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[Ipucrynas x pabote

BbinonHeHue npoueaypbl KOMMNEHcaLun NPOOHMKA BPYUHYHO

[MpenycMoTpeHa BO3MOKHOCTh BBITIONHATH HACTPOUKY MPOOHUKA JIJIsI BXOJHOTO
KaHalla Bpy4YHYIO0 BMECTO NMPOBEPKH € TIOMOIIBIO MacTepa.

PROBE COMP KHonka
«ABTOYCT»
\ l 1. Haxmute kHonku 1 B> TMpoOHuK» HanpsikeHue
Y » 3aryxaHue u Boibepute 10X. MogcoeamHuTe
6 0 0 o npo6Huk TPP0101 unm TPP0201 k kaHany 1 Ha
ocuunnorpacde. Ecnu B ka4ecTBe HakOHEYHUKa
000 NpoBHWKa MCMONb3YeTCs KPIOYOK, Heobxoanmo
~— R OO KECTKO 3aKpenuTb ero B NpobHuke ns

obecneyeHns HafleXHOro NOAKMHYEHNS.

H1 2. oacoeanHnTe HaKOHEYHMK NPoBHMKa
k BbiBogy PROBE COMP ~5V@1kHz
(KomneHcauusi npoBHUKOB, NepemMeHHoe
BbIXOAHOE HanpsikeHnem 5 B npu vactote 1 k'w),
a OMopHbIN BbIBOA NPoBHNMKa — K BbIBOZY Kopryca
PROBE COMP (KomneHcauus npoBHUKOB).
BbiBegnTe curHan kaHana Ha 9KpaH, a 3aTem
Ha)XMWTe KHOMKY ABTOYCT.

m 3. TposepbTe hopmy OTOGPaKaeMoro curHana.

[NepekomneHcauus

fuuc

HepocratouHas KomneHcauus

L

MpaBunbHas KoMneHcaLms

o

4. pn HeobXxoaMMOCTH HAcTpOIATe NPOBHMK.
[MoBTOpSIATE HACTPOMKY N0 MEPe HEOBXOAMMOCTM.
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[Ipucrynas x pabote

YctaHoBKa ocnabneHus npobHuka

HmeroTcs NpOOHUKY ¢ Pa3IMYHBIMU 3HAUCHUSIMH OCTa0ICHUS, BIUSIONIMMHI Ha
BEPTHKAIBHBII MacITad OCIIIUIOrpaMMBI CHTHaNIA. MacTep npoBepKH MPOOHNUKa
BBITIOJTHSET MTPOBEPKY COOTBETCTBUS MPOOHUKY KOAPPHULIHUEHTA OCIa0IeHUs

B ocuuiutorpade.

B kadecTBe anpTepHATHBHOTO METOJA IMPOBEPKH MPOOHKUKA MOXKHO BBIOpaTh
BpPYYHYIO KO3 GHUITUEHT, COOTBETCTBYIOIIHMI 3aTyXaHHI0 TpoOHuKa. Hampumep,
9T100BI YCTaHOBHTH KOd(duuueHT 10X s npoOHKKA, MOJCOSTHHEHHOTO K
kaHaiy 1, cienyet Haxkatb 1 P IIpoOnuk » Hanpsikenue P> 3aryxanume

u BeIOparh 10X.

MMPUMEYAHUE. 3nauenue no ymonuanuio napamempa 3amyxanue — 10X.

[Ipu u3MeHeHNH TOJIOKEHUS TEePeKITIoYaTessl 3aTyXaHua Ha MPoOHHKe
P2220 cnenyet Taxke COOTBETCTBEHHO M3MEHUTH NapaMeTp «3aTyXaHHe»
ocumtorpada. Ilepexmogarens nmeet momokenus 1X u 10X.

nepekno4yartenb ocnabneHus

MTPUMEYAHUE. [Ipu ycmanoske nepexniouamens: ociabienus ¢ nonogcerue 1.X
nonoca NPonycKkanus ocyuinoepaga oepanunena npoornuxom P2220 oo 6 MIy.

Umobwl ucnonvb3osams 6Clo NOLOCY NPONYCKAHUSL OCYULL02PApa, ycmanogume

nepexaoyamens 8 nonodxcenue 10X.

YctaHoBKa macwTtaba npobHMKa ToKa

ITpoOHUKH TOKa 00ECIEUNBAIOT CUTHA HANPSKCHUS, TIPOMTOPIIMOHATBHBIH
ToKy. UTOOBI yCTaHOBHUTH MaciiTad MpoOHUKA TOKa, TpeOyeTcs HacTpoiika
ocumwiorpaga. I[lo ymomyanuto npumensercs macimrad 10 A/B.

Hanpumep, 4To0BI YCTAaHOBUTH MacIuTad Jjis MPOOHUKA, MOICOCTUHEHHOTO
K kaHany 1, cienyer Haxars 1 P> Ilpoonuk P Tox » Macmra0, a 3atem
BBIOpaTh HY)KHOE 3HAUCHHE.
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[Ipucrynas x pabote

ABToKanubposBka

[Mporeaypa aBTOKATUOPOBKH MO3BOJIAET OBICTPO ONTUMH3UPOBATH CUTHATBHBIN
TpakT ocumuiorpada st 00ecredeHns MaKCUMAIIbHONW TOYHOCTH H3MEPEHU.
Ota npoieaypa MOXKeT ObITh BBITOJHEHA B 000N MOMEHT. OJHAKO MpH
WU3MEHEHUH TeMIIepaTypsl OKpyKaroIei cpebl 0omnee ueM Ha 5 °C ee BBIMTOTHEHUE
obs3arensHO. [Iporenypa aBTOKaTHOPOBKHM 3aHUMAET MPUOIM3UTEIIEHO BE
MUHYTBI.

Jns obecniedeHrs TOUHON KaaMOPOBKH BKIIIOUNTE MUTAaHKE OCIIILIOrpada u
MOAOXKINTE IBAALATE MUHYT, YTOOBI FTApaHTUPOBATH €TO IPOTPEB.

JIst KOMIIEHCAlMU CUTHAIILHOTO TPakKTa OCIHUIOTpada OTCOSIUHUTE BCE
MPOOHKKH U Kabenn OT pa3keMoB nepenHeit nanenu. [locie sToro BeiOepuTe
CepBuc P BbINOJHUTH CAMOKAJNOP. U CIeAyHTE HHCTPYKIMSIM Ha dKpaHe.
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OcHoBbLI paboThI

Hepe)msm MnaHeJIb pa3gejiCHa Ha q)yHKI_[I/IOHaHLHBIC O6J'IaCTI/I, 06nerqa}01une €C
HCIONIb30BaHue. B ﬂaHHOﬁ 1aBC MPUBOAUTCA KpaTKI/Iﬁ NEepCUYCHb DJICMCHTOB

YIpaBIeHHs U CBEJCHU, 0TOOpakaeMbIX Ha dKpaHe.

Tektronix TDS

oco0000

e / : Extrig
et

' ® ® 0

=

O0O0O
O, nnnnnn ® Q}
O® o

————$ 300V /) 300V CATH ———

02
{ el
B
2722-001
2-KaHanbHas mogenb
Tektronix TDS ‘

{

oc00000

eeeeeeee

T

4-kaHanbHasa mogenb

Ob6nactb akpaHa

IToMHMO OCHMILIOTPAaMM, Ha SKpaHe 0TOOPAKAFOTCS MOAPOOHBIC CBECHUS O

2722-002

CUTHaJIax " HaCTpOfIKG YHpaBJICHUA OCLII/IJ'IHOI‘pa(bOM.

MPUMEYAHUE. jononnumenvhule ceedenus o hynxyuu BIID cm. 6 pazdene (Cwm.

cmp. 61, Omobpasicenue cnekmpa bI1®D.)
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OcHOBBI paboThI

Tek e Trig’d Y M Pos: -130.0s
+

C/upling
Oc

B Limit
)
20MHz

'v'lts.f’Div

loarse
\ Probe

108
Woltage

Invert
off
CH1$1.00vRy CH2 1.004 M100us W 100ms CH1 .7 0.00Y 750mV
15 —>CurlTnt }LW to Setup 5 T 4-Jan-T6 03:1T T T 1_00000kTHz<_17
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OcHOBBI pabOTHI

1. 3HavoK, MOKa3bIBAIOIINI PEXXHUM cOOpa AaHHBIX.

PEeXMM BbIGOPKN

PEXUM MUKOBOMN [ETEKLMMN

4

PEXUM YCPEeRHEHMS!

2. CocrosHue CHUHXPOHHU3aUU MOKET UMCTh CJICAYIOIIUC 3HAYCHUA:

] Armed. Ocuunnorpach Npou3BOAMT PErMCTPALMIO AaHHbIX B MHTEpBare
[0 3arnycka CUHXpOHM3aLMK. Bce BUabI CUHXPOHW3ALMN B
AaHHOM COCTOSIHUM UTHOPUPYHOTCS.

Ready. Bce maHHble B MHTepBane [0 3anycka 3apervcTpypoBaHsl,
ocuunnorpad rotos K npUeMy curHana CUHXPOHU3aLNK.

Trig'd CwHXpOHM3aLms 3anyLeHa u ocuunnorpad pernctpupyet
AaHHble B MHTEpBAne nocne 3anycka CUHXPOHM3aLK.

@ Stop. CBop gaHHbIX OCLMINOrpamMmbl MPUOCTaHaBNBAETCS.

@ Acqg. Complete C6op faHHbIX B OAMHOYHOM 3amycke 3aBEPLLEH.

Auto. Ocuunnorpad paboTaeT B aBTOMAaTM4ECKOM pEXMME, a
AaHHble ocLmnnorpaMmbl PErMCTPUPYOTCA B OTCYTCTBUE
CUHXPOHU3aUNK.

7 Scan. [laHHble ocLMNNOrpamMMbl HEMPEPBIBHO PEMUCTPUPYIOTCA U

0T06pa)Ka}OTCFI B P€XUME CKaHMPOBaHNA.

3. Mapkep noKa3bIBa€T TOPU30HTAIBHOE TOJIOKEHUE CUHXPOHU3AUU. UTOObBI
W3MEHUTH TIOJIOKEHUE MapKepa, MMOBEPHUTE B TpyIie «[ OpU30HT.» pydKy
Iloo:xenue.

4. B sToM mose orobpaxkaceTcs MOJIOKEHNE BO BpEMEHH, COOTBETCTBYIOIIEE
CpeAHel JMHUK KOOPIMHATHOW ceTku. HayanoM orcuera Ciy>KUT MOMEHT
CHHXPOHU3ALUU.

5. Mapkep yka3pIBaeT YpOBEHb CHHXPOHHU3AIMH O (PPOHTY HMIIH MO
IUTUTEIILHOCTH MMITYJbCA.

6. OmnopHbIe YPOBHH 0TOOpa’kaeMbIX OCLMJIJIOTPAMM Ha 3KpaHe 0003HaYeHBI
Mapkepamu. Eciin Mapkep OTCyTCTBYeT, KaHaJI HE OTOOpa)kaeTcsl.

7. 3Ha4OK B BUE CTPENKH MOKAa3bIBAET, YTO OCIMIUIOTpaMMa HHBEPTHPOBAHA.

8. B momsax ykazaHbl K03 HUITHEHTH MACIITAOMPOBAHUS 110 BEPTUKATH IS
KaHaJIOB.

9. 3Hauok By yka3blBaeT, 4To [10J10Ca IPOITyCKaHUs KaHala OrpaHUYCHA.

10. B sTom mosne otoOpakaeTcs 3Ha4eHHEe OCHOBHOTO MacIiTaba BpeMeHH.
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OcHOBBI paboThI

11. Ecion HCIIOJIB3YETCA OKHO, B 9TOM IIOJIC OT06pa)KaeTC$I 3HAUYEeHHE MaciTaba
BpPEMCHH B OKHE.

12. B »ToM mosne yka3aH UCTOYHUK CHUTHAIa CHHXPOHHU3AIINH.

13. 3HauOK, yKa3bIBAIOUIUI BIOPAHHBINA THUIT CHHXPOHU3AIUU, MOXET UMETh
CJEeNYIOLUN BU:

CUHXPOHU3aLMs N0 HapacTaloLLeMy POHTY.

CUHXpOHW3aLms NO HUCNaaatoLemy poHTY.

CHHXpPOHM3aLMs N0 BUGEOCHIHaMY C BbIGOPOM CTPOKY.
CWHXpOHW3aLMs NO BULEOCUrHANY C BbIGOPOM Mofs.

S

CWHXpOHM3aLMs MO LNUTENBHOCTM UMNYNbCA, NONOXMTENbHAS
NONSIPHOCTb.

T CWHXPOHW3aLMSA MO ANUTENBHOCTI UMNYNbCa, OTpULATENbHAS
MONSPHOCTb.

14. B sToM mone oToOpakaeTcs 3HaYeHHe YPOBHS 3aITycKa 1o (ppoHTY HITH TI0
JUTUTETEHOCTH UMITYJIBCA.

15. OGmacTh 3KpaHa, B KOTOPOi 0TOOpaKatOTCs MOJIE3HBIC COOOIICHNUS;
HEKOTOPKBIC U3 HUX IMOABIAIOTCA Ha O9KpaHE TOJIBKO Ha TPHU CCKYHIBI.

ITpu BOCCTAaHOBICHUH COXPAHEHHOTO CUTHAJIA B 3TOM MOJIE 0TOOpaKarTCs
cBeieHus o HeM, Harpumep: RefA 1.00V 500us (RefA 1,00 B 500 mkc).

16. B »ToM none oToOpaxkaeTcs qaTra v Bpemsl.

17. B atom mone otoOpaskaeTcs 3HaUCHHUE JaCTOThI CHHXPOHU3AITHH.

O6nactb coobuieHnt B HipkHel yacTH 5kpaHa ocLuiuiorpada uMeeTcs 001acTb COOOLIEHUH (IeMEHT
oI HOMEPOM 15 Ha IpebIIyIeM PUCYHKE), B KOTOPOH BBIBOAATCS CIICAYIOIIHE
JTAaHHBIE.

B HHCTpyKUMH 10 IEPEXONY B APYrUe MEHIO, HAlPUMEP B MEHIO,
oTtoOpakaeMble TP HaXKaTUU KHOTIKK MeHI0 CHHX:

dyHKUMA 3ALEPXKA 3AMNYCKA, Bbi3biBaeTCcA 4vepe3 OPU3 MEHKH

m  [IpennoxeHus 0 BO3MOXKHBIX MOCIEAYIOMNX ACHCTBUSAX, HAIIPUMED YKa3aHUA,
oToOpakaeMble TIpH HaxkaThH KHONKH M3mepenus:

Ana n3MeHeHuAa U3MepeHUsa HaxXMUTe COOTBETCTBYHUWYHW KHOMKY

m  CBenmeHUs O BBEITIOTHEHHBIX OCHIIIIIOrpag)oM ACHCTBUAX, HAIPUMED CBEIACHHSI,
oroOpakaeMble TIpU HakaTuH KHoku HacTpoiika mo yMo14yaHuio:

BOCCTaHOB/IEHA HACTPOMKA MO YMONYAHUIO

B CpezeHUs O CHUTHAJIE, HAIPUMEDP CBEIEHHS, 0TOOpakaeMble IIPU HAXKATUH
KHOIIKU «ABTOYCT»:
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OcHOBBI pabOTHI

Ha CH1 obHapyXeH NPAMOYrOJibHbIN CUMHAN WM MMNY/bC

MUcnonb3oBaHue CUCTEMbI MEHIO

WnTtepdeiic nonp3oBarens ocuniuiorpadoB odecrednBaeT ObICTPHII TOCTYII K
CeLUabHBIM (QYHKIHMAM 4epe3 CTPYKTYPY MEHIO.

ITpu HaXkaTH¥M KHOTIKY HA TIEPETHEH MaHEeNd B MPaBOW YacTH 3KpaHa
ocnuiorpada mosBIsIeTCs COOTBETCTBYIOIIEe MEHIO. B MeHI0 oToOpaxkaroTcs
napamMeTpbl, JOCTYII K KOTOPBIM OCYHICCTBIIACTCSA C ITIOMOIILIO q)yHKHI/IOHaJIbHBIX
KHOTIOK 0€3 HamICcel, pacroioKEHHBIX HEMOCPEJACTBCHHO CIIPaBa OT SKpaHa.

CymiecTByeT HECKOJIBKO CIIOcOO0B 0TOOpaskeHUsT (GYHKIMH MEHIO.

®m  Bri0op crpanuiibl (MoaMeH o). B HEKOTOPBIX MEHIO MOXKHO UCIIONB30BaTh
BEPXHIOK (PyHKITMOHAIBHYIO KHOIIKY, YTOOBI BEIOPATH JIBa WIIH TPH MOIMEHIO.
ITpu kaXxx10M HaXKaTUKM BEpXHEW KHOIIKU NapaMeTphl u3MeHstoTcs. Hampumep,
IIpy Ha)XaTuun BerHeﬁ KHOIIKM B MEHIO CMHXPOHU3AIUNU HAa DKpaHe
LIUKIUYECKH 0TOOpaxaroTcs moaMeHio «Opouty, «Buneo» u «lmuTensH.
AMITYJTHCAY.

B [Iukanueckui CUCOK. 3HaueHHe MapaMeTpa U3MEHSETCS MPH KaXKIoM
HakaTHy (yHKIMOHANBHOW KHONKH. Hampumep, 4To0BI TPOCMOTPETH
napametpsl «Ilo BepTukamm» (s kaHana) « Tun BXxoaa», MOXKHO HaxKaTh
KHONKY 1 (MeHIo KaHaina 1), a 3aTeM HakaTb BEPXHIOK (YHKIHOHAIBHYIO
KHOIIKY.

B HeKOTOpBIX CHIMCKaX MOXKHO BEIOPATh IMapaMeTp ¢ IOMOIIbIO YHUBEPCAIBHON
pyuku. B cTpoke moackaszku oToOpakaroTcs yKa3aHHs Ha BOZMOXKHOCTD
WCIOJIb30BAHNS YHUBEPCAIBHON PYUKH, a PSJIOM C pyYKOH IIPU 3TOM CBETUTCS
WHAWKATOP, TIOKa3bIBAIOIINIA, YTO pydka neiictByer. (Cm. ctp. 17, Knonku
MEHIO U YNPAasieHusl.)
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OcHOBBI paboThI

[Heiictue. Ha skpane ocimuiorpada oroOpaxaercs: THII IeHCTBUS,
KOTOpOe€ OyZIeT BBINOIHEHO cpa3y MOCIIe HaXaTusl PyHKIIMOHAIBHON KHOIKH
HeiicTBue. Hampumep, eciu Ha 9KpaHe 0TOOpakaeTcs yKa3arellb CIIPaBKH, TO
py Haxkatui (pyHKUMOHANBHON KHONKK CTpaHula BHU3 HA SKpaHe TOsSBUTCS
CJICAYIOIIAsl CTPAHHLA YKa3aTeIsl.

Pamuo. JIist KaKIoro mapaMeTpa MCIoNb3yeTcs OTAebHas KHOIIKA.
BeiOpannast GpyHKIUs BbIIEIACTCS [IBETOM. Harpumep, mocie HaxaTus
KHOIKY MeHI0 «COOp TaHHBIX» Ha SKpaHe ociuiiorpada oToopaxarTces
mapamMeTpsl pa3IMYHbIX PEKUMOB cOOpa AaHHBIX. UTOOBI BEIOpATh Mapamerp,
HOKMHTE COOTBETCTBYIOILYIO KHOIIKY.

Bbibop Linknuueckuin [Jencraune Pagvo
CTpaHuLbl CMNUCOK
3AMYCK CH1 CMPABKA IC60p AaHHbIX
Tun Tun Bxoga Crpanuua [ 51, |
DC BBEPX
Ctpanuua
BHU3
unm unm Muk. peTek.
3ANYCK CH1 hs
CpepnHee
Tun Tun Bxopa
AC
unm unm
3AMYCK CH1
Tun Tun BXoga

AneMeHTbI ynpasneHus 0T06pa)KeHVIeM no BepPTUKanu
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Onsa Bcex mogenen. MokasaHa 4-kaHanbHas Moaenb
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OcHOBBI pabOTHI

Monoxenue (1, 2, 3 n 4). PeryaupoBka HOJOKEHHUS OCLUILUIOIPAMMEI 110
BEPTUKAJIH.

1,2, 3 14 — MeHI. DTH KHOIKH MO3BOJISIOT BHIBECTH HA 3KPaH 3HAYCHUS
HapaMeTpOB MCHIO I10 BepTI/IKaJH/I W BKIIIOYHUTH UJIN OTKIHOYHUTH OTO6pa)KeHI/Ie
CHUTrHaJIa OMPEEICHHOTO KaHaa.

Macwrtab (1, 2, 3 u 4). Bribop macmiTaba 1Mo BepTHKAIIH.

MartemaTtuka. ITocie HakaTWsl KHOIIKM Ha OKpaHC 0T06pa>x<aeTcsI MCHIO
MaTeMaTH4CCKHX onepaunﬁ JJIs1 CUTHAJIOB. KHnomka taxke HCIIOJB3YETCA I
BKJIIOYCHUA U BBIKIIIOYECHUA PACYETHBIX OCIHUILJIIOTpaMM.

AneMeHTbl ynpaBneHns oToopaxeHUeM no ropm3oHTanm

Set to
Zero

POSITION

O
&

Set to
(o)

Scale Scale

—— 2722005

2-KaHanbHasi Mogenb 4-kaHanbHas mogenb

MonoxeHne. C MOMOIIBIO ITOH PYUKH PETYIUPYETCS MOTOKEHUE TI0 TOPU30HTAIH
OCIIIJUIOTPaMM BO BCEX KaHaJIaX U pacdeTHBIX ocIuiorpaMM. Paspemenne
JaHHOTO BIIEMEHTA YIPABJICHUS U3MEHSETCSl B 3aBUCUMOCTH OT 3HAYCHHS
Macmraba BpeMeHu. (Cm. ctp. 95, 3ona oxua.)

[TPUMEYAHUE. Ymobwer 3nauumenvio usmeHums HOI0NCEHUE NO 20PU3OHMATU,
nosepuume pyuxy Macwmao 6 epynne «l'opuzonm.», usmenume nowoNceHue no
20pu3oHmany, a 3amem nogeprume pyuxy Macwmaoé e epynne «lopuzoum.» 6

NepeoHAUAIbHOE NOLOJNCEHUE.

rOpVI3 MeHK. BriBog Ha 9KpaH MCHIO TOPU30HTAJIN.

YeT Hynb. Eciu HaxaTh KHOMKY, YCTAHABIUBACTCS HYJIEBOE MOJIOKEHHE MO
TOPHU30HTAIIH.
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OcHOBBI paboThI

Macwrab. IToBopoTOM 3TOi pyUKH 3a1aeTcsi KOIPUINSHT MacIITaOUpOBaHUS
IO TOPU3OHTAIH (BpeMs/IeTIeHUE) AJIT OCHOBHOTO MacITaba BpeMEHHU WITH
Maciiraba BpeMeHHu okHa. [Ipu ucnons3oBanuu pyHkiuun Window Zone (3oHa
OKHa) C IOMOUIBIO 3TOTO BJIEMEHTa MOKHO M3MEHHUThH LIMPHHY 30HBI OKHA,
YBEJMYMB WM YMEHBIIUB MacIiTad BpeMeHH okHa. (CM. cTp. 95, 3ona oxua.)

AneMeHTbI YynpaBfeHUs CUHXPOHU3aLmen

4-kaHanbHas Mmogenb

[ Level
Trig Force SetTo| _ Trig
View Trig 50% Menu

272006

Tril
Mengu

O
&
&
&
@

Set To
50%

Force
Trig

Tri
Viegl

27224007

2-KaHanbHasa Mogesnb

YpoBeHb. Eciu ucnosib3yeTcs CHHXpOHU3AIHS 10 (PPOHTY MITH UMITYJIbCY, PydKa
YpoBeHb NO3BOJISECT YCTAHOBUTH YPOBEHD aMILUIUTYIbI, KOTOPYIO JOJKEH UMETh
CHUTHAJI, YTOOBI €0 MOXKHO OBLIO 3apEeTUCTPUPOBATh.

MeHIo cuHXx. HpI/I Ha)KaTUW TOH KHOIKH Ha 9KpaH BBIBOAUTCA MCHIO
CUHXPOHH3allHH.

Yet. 50%. VYpoBeHb 3amycka yCTaHABIMBACTCS 110 BEPTHKAIH TTOCEPESIHHE MEXKIY
MUKOBBIMHU YPOBHIMH CUTHAJIA CHHXPOHU3AIUH.

®opc 3anyck. TIpu HakaTHH 3TON KHOMKH COOp JaHHBIX 3aBEpPIIACTCS
HE3aBHCHUMO OT HaJH4Husl HeOOXOAMMOTO CUTHAaIa CHHXPOHU3auu. Ecmu
perucTpanys JaHHBIX YK€ OCTaHOBIIEHA, 9Ta KHOIIKA HE JeHCTBYET.

Mpocm umn cuHx. Ilpu HaxaTuu U yaep:kanuu KHonku IIpocM MMM CHHX
Ha 3KpaHe BMECTO CHUTHaJIa KaHajla OTOOpakaeTcs CUTHAI CHHXPOHHU3ALUH.
OTy KHOIKY MOYKHO HCIOJb30BaTh, YTOOBI IOCMOTPETh, KaK MapamMeTphl

CUHXPOHHM3allU, HAIIPUMEDP THUII BXOAa CUHXPOHU3AIIUH, BIIMAIOT HAa CUTHAJI
CUHXPOHH3alMH.
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KHOMKK MeHI0 ¢ ynpasJieHns

YHuBepcanbHas pydka

/

OcHOBBI pabOTHI

@ —Save

AutoRange Save/Recall Measure  Acquire

°— / .\D

U(lllty Cursor Displa;

D
i
O

HO,I[pO6HI:I€ CBCACHUS O KHOIIKaX MCHIO U YIIPABJICHUA CM. B IIaBC Cnpaeowuk.

YHuBepcanbHasa pyyka. KoukpeTHas QYHKIMS PYYKH OIpEersieTcs
oToOpakeHHBIM Ha SKpaHe MEHIO WK BbIOpaHHOI KomaHoi MeHIo. Korna pyuka
aKTHBHA, PSAIOM C Hell 3aropaercsl HHAUKaTop. B Tabnuue ykasanbl QyHKIMN

PYUKH.

AKTUBHOE MEHI0 Unn

napametp ®yHKUMA pyUKK OnucaHue
Kypcop Kypcop 1 vnnm YcTaHaBnMBaeT NonoxeHue
Kypcop 2 BbIOpaHHOro kypcopa
Cnpaska lMpokpyTka Wcnonb3ayeTcs ans Boibopa anemMeHToB
yKasaTens Cnpasku, BbIOOpa CChINOK B
pasgene 1 oTobpaxeHus cneayoLLei
Unu NpedbiayLien CTpaHuLbl pasaena
['opu3 MeHio Bbiaepxka YcTaHoBKa BpEMEHW [0 paspeLleHns
npuema criegyioLlero cobbiTus
CUHXpoHu3auum; (Cm. cTp. 112,
Boidepxka.)
MatemaTtuka [MonoxeHue YcTaHoBKa NONOXEHUs pacyeTHON
OCLMNNorpammbi
MacwTab no MameHeHne macliTaba pacyeTHoM
BepTMKany ocuMnnorpamMmel No BepTUKanm
VamepeHus Tun Bbibop TMna aBTOMaTMYECKOrO
M3MepeHNs ANs Kax[0ro MCTOYHMKA
Coxp/Bbi3oB HeiicTaue YcTaHoBKa COXpaHEHNS 1 3arpy3ku
(halnoB HacTpoiiky, ¢aitnos
OCLMNNIOrpamMmm M CHUMKOB 3KkpaHa
Bbibop ¢aina Bbibop haiina HacTpoiku unu chaitna

ocuunnorpammbl, KOTOpbIN TpebyeTcst
COXPaHWUTb UNN 3arpy3uTh
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OcHOBBI paboThI

18

AKTUBHOE MEHI0 Unu
napametp

®yHKUMA pyUKM

Onucanue

MeHto cuHx

CTOYHMK

BbiGop MCTOYHMKA, Korga anst
TUNA CUHXPOHU3ALMN YCTaHOBNEHO
3HaueHne «PPOHT» YCTAHOBMEHO
3HayeHne

Homep cTpoku
BMOEOCHrHana

YcTaHaBnMBaeT KOHKPETHBIA HOMep
CTPOKM, ecnn napameTp Tun
CUHXPOHW3ALM MMEET 3HayeHue
BupaeocuHxpoHusaLms, a napametp
CuHXpoHU3aums — 3HaveHne Homep
CTPOKM

[lnutenbHocTb
“Mnynbca

YcTaHaBnMBaeT ANUTENBHOCTL
UMNynbca, ecnu napameTp Tun
CMHXPOHM3ALMM UMeeT 3HaueHve Mo
ANUTENBHOCTY UMNYMbCa

Cepsuc » YnpasneHue
thannamu

Bbibop daina

Bbibop ¢haina ans nepeMmeHoBaHus
unu yaanenus;(Cm. ctp. 115,
YnpaeneHue ¢palnamu Ha
3anoMuHatouem ycmpoticmee
USB.)

BBoa nmeHu

lNepenmeHoBaHne aina unum nanku;
(Cm. ctp. 116, lNepeumeHosaHue
¢hatina unu nanku.)

Cepsuc > [MapameTpbl
» HacTtpoiika GPIB »
Appec

BBop 3HaueHus

HacTtpoiika agpeca GPIB ans
apantepa TEK-USB-488

Cepauc P [MapameTpsl
> YcraHoBka Aathl 1
BPEMEHU

BBop 3HaueHus

YCTaHOBKa 3HAYEHMS 4aTbl U BPEMEHMY;
(Cm. cTp. 115, YcmaHoska dambi u
8pemeHu.)

Mo BepTukanm
» [poGHuk »
HanpsixeHve »
3atyxaHue

BBop 3HaueHus

YcTaHoBKa koadhhuLeHTa 3aTyxaHus
B MEHI0 KaHana (Hanpumep, B MEHI
kaHana 1)

Mo BepTukanu »
MpoBHuk B Tok P
MacwTab

BBop 3HaueHus

YcTaHoBKa MacluTaba B MeHI0 kaHana
(Hanpumep, B MeHio kaHana 1)

ABToaManasoH. Ilpu HakaTHW KHOIKH Ha SKPaHE MOSBISIETCS MEHIO
aBTO/IMAIIA30HA U BKJIIOYACTCS WM BBIKIIIOYAETCS (DYHKIIMSI aBTOMATHUECKOTO
BbIOOpa Muana3oHa. [Ipy BKIIFOYCHHOM PEXHME aBTOMAaTHUECKOTO BHIOOpA
JTMarta3oHa PSJIOM C PYYKOH 3aropaeTcsi MHINKATopP.

Coxp/BbI30B. IIpu Ha)kaTHW KHOMKU Ha 3KPaHE MOSBIISACTCS MEHIO COXPaHCHHUS

3arpy3Ku JaHHBIX UIA TapaMETpOB HaCTpOfIKI/I " oCHuJIJIOrpaMMm.

WU3mepenua. Ilpu HaxkaTuy JaHHON KHOIKHU Ha 3KpaHE 0TOOPa)KaeTCs MEHIO
ABTOMAaTHUYCCKUX H3M€p€HHI71.
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OcHOBBI pabOTHI

C6op AaHHbIX. TIpu HaXKaTHH 3TOI KHONKH OTOOPa)XaeTcsi MEHIO cOopa TaHHBIX.
OnopH. BeIBoI Ha 3KpaH MEHIO OMOPHOTO CUTHAJA, MO3BOJISIOIIETO

OBICTPO 0TOOPaXaTh U CKPHIBATH OMOPHBIE OCLHMLIOTPAMMBI, XpaHHUMBIC B
SHEProHE3aBUCUMOM MaMsITH ocuuiuiorpada.

Cepsuc. Ilpu HaXkaTUW JaHHOW KHOIKHM Ha 3KPaH BBIBOAUTCS MEHIO CEpBHCA.
Kypcop. BriBox Ha sKkpaH MeHIO Kypcopa. Kypcopbl oToOpakaroTcsi Ha 3KpaHe
mocyie BBIXOJa U3 MEHIO Kypcopa (eciii TOJIBKO Ui mapamerpa « Tum» He
YCTaHOBJICHO 3Ha4eHHE «BBIKI»), HO U3MEHUTH UX MOJI0KEHHE HEBO3MOXKHO.
AkpaH. OTobparkeHHe MEHIO IKpaHa.

CnpaBka. BpIBox Ha SKpaH MEHIO CIPaBKH.

Hactpoiika no ymonyanut. BoccraHoBieHHe 3aBOICKON HACTPOWKH.

ABTOYCT. ABTOMaTrHM4eckas yCTaHOBKa 3HAUCHWI MapaMeTpPOB YIIPABICHUS
CUTHAJIOM, 00€CIICYHBAONIUX MTPHEMIIEMOE N300paKEHUE BXOASIIUX CUTHAJIOB.,

OAMHOYH 3anycK. Peructpupyercst OAMHOYHBII CHTHAM, TIOCIIE Yero cOOp TaHHBIX
IIpEKpaIaeTcs.

Myck/cTon. CurHagsl perHCTPUPYIOTCS HEMPEPHIBHO MK COOP MAHHBIX
MPUOCTAHABIMUBAETCS.

® 3amyck neyaTu Ha IpUHTEpe, coBMecTuMOoM ¢ PictBridge wnu BeinonHeHue
(GYHKIMM COXpaHEHUS Ha 3allOMHHAIOIIEM yCTpoiicTBe ¢ muHoi USB.

CoxpaHeHue. Korma KHOIKA MeYaTH HACTPOCHA HA COXPAHEHHUE MAHHBIX Ha
3anomuHaromeM USB-ycTpoiicTBe, CBETUTCSI CBETONUOAHBINA UHAUKATOP.

BxoaHble Ppa3beMbl

& ———
————$ 300V A\ 300vcaTn e

®

2722010

2-KaHanbHasi Mofenb

N

£ 300V /\ 300V CATHI Ext Trig

2722009

4-kaHanbHasa mogenb
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OcHOBBI paboThI

1,2, 3 4. BxomHble pa3beMbl sl OTOOPaKEHUS CUTHAJIOB.

Ext Trig (BHewHAs cMHXpoHU3aums). BxomHoii pa3beM i BHEITHETO HCTOYHUKA
cUHXpoHU3anuu. VcTouyHnK cuHXpoHM3anun «Baenr.» umn «Bremr./5»
BBIOMpAETCS B MEHIO CHHXpOHM3auu. HakmuTte U yIepKuBaiTe KHOIKY
I[IpocM MmN cMHX, YTOOBI IPOCMOTPETH BIUSHHE [TaPAMETPOB CHHXPOHU3AIINH,
HamnpuMep TUTIA BXOAAa CHHXPOHM3AINHY, Ha CUTHANI CHHXPOHHU3AIIH.

[Opyrue anemeHTbl NnepegHen nNaHenu

20

Probe
Check

U O

- ] | 27201

[MopT 3anomuHatowero yctporcrea USB

Prabe Camp
svaikiz JL

MopT 3anomuHatowero ycrpoictea USB. [l coxpaneHus v BOCCTaHOBICHMUS
(haiiiia TaHHBIX BCTaBBTE B pa3beM 3aroMuHaroliee ycrpoiictBo USB. Ha skpane
ocruiorpada MosSBUTCS 3HAYOK YacOB, TMTOKA3BIBAOIINI, YTO 3aIIOMHHAIOIIEE
yCTporcTBO akTHBHO. [locie coxpaHEHHUS WM BOCCTAaHOBIIEHUS (aiina

3Ha4OK YacoB IMPOMAAAET U MOABISAETCS CTPOKA MOACKA3KH, YBEIOMIISIOMAs O
3aBEpIICHUH OTIePAIlN COXPAHEHUS WX BBI30BA.

Ecnu Ha 3amoMuHaromeM yCTpoHCTBE UMEETCS CBETOAUO/, OH MUTAET BO BpeMs
COXpaHEeHHs WA BOCCTAaHOBIEeHHs Gaiina qanaeix. [Ipexae uem n3piekarsh
3allOMHHAIONIEE YCTPOMCTBO, YOSIUTECH, YTO CBETONNO/ MIEPECTANl MUTATh.

PROBE COMP. Brixon curaaia KOMIICHCAIIMU POOHUKA U OMIOPHBIN YPOBEHb
koprmyca. Mcmnonb3yeTcs Ajst 3JIEKTPUUECKOr0 COracoBaHUs MpOOHUKa
HaNpsDKEHUS ¢ BXOIHOM enblo ocumiuiorpada. (Cm. crp. 5, Macmep nposepku
npobruxa nanpsiscenus.) (Cm. ctp. 6, Boinonnenue npoyedypsbl KoMnencayuu
NPOOHUKA BPYUHYIO.)

PyxoBoncTBO 10 skcIutyararuu ocimiorpados cepun TDS2000C u TDS1000C-EDU



Onucanue dpyHkumnn ocumunnorpada

B nanHo#i maBe conepkarcs CBEACHU, ¢ KOTOPHIMH HEOOXOAUMO 03HAKOMUTHCS
10 Hayana paboTsl ¢ ocumwniorpadom. s ycnenHoi padboTsl ¢ ocumniorpadom
HEOOXOMIMO M3YYUTh CIIENYIOIIHe ero (GyHKINH.

m  Hacrpoiika ocrmmrorpada.

B CuHXpOHH3AITHU.

B 3anuch CUTHANOB (OCIHIUIOTPAMM).

B Bribop MacmTaba ¥ MOJIOXKEHHUS 0TOOpaKCHHS CUTHAJIA.
B lI3MepeHue mapaMeTpoB CUTHAA.

Ha cnenyromem prcyHke mpuBeieHa OIOK-cXeMa Pa3InIHbIX (YHKIAH
ocriuiorpada 1 ux CBA3eH APYyT C JPyTOM.

r [ — I I
I I I I
I Vertical: | Acquire data: | Waveform | |
Each _|{ gain and mode and record: |- Display
channel | | “position | time base | | | 2500 points | |
I
| I : Computer or
| L L |  printer interface
— I I
EXT _| I
TRIG | Trigger :
AC Line —|—>| |
- - - I

Hactponka ocuymnnorpaca

WUcnonb3oBaHue yHKUMK

ABTOyCTaHOBKa

Crenyer BHUMATENbHO U3YUUTh CIIEAYIOMKE TPH (PYHKLIUH, KOTOPbIE MOTYT 4acTo
HCTIOJIB30BAThCS MU paboTe ¢ ocrmuiorpagom: ABTOycTaHOBKA, ABTOANAINA30H,
COXpaHEHHE HaCTPOEK U BOCCTAaHOBJIEHHE HACTPOEK.

[Tpn Ka)XI0M Ha)KaTHH KHONKH ABTOYCT (DYHKIUS aBTOyCTAaHOBKH 00€CIICUHBACT
cTabuipbHOE 0TOOpakeHHEe OCUMIUIOTpaMMbI. B 3ToM pekxnMe Mpou3BOANUTCS
aBTOMaTHYeCKasi HACTPOKa BEPTUKAJIBHOTO ¥ TOPU3OHTAIBHOTO MaciTaba
0TOOpaXXeHHS, a TaKXKe MapaMeTpoB CHHXpoHM3amu. Kpome Toro, B JaHHOM
pexuMe B 00JaCTH KOOPAUHATHON CETKH 0TOOPaXKarOTCs pe3yIbTaThl psiia
ABTOMAaTHYECKUX M3MEPEHUH, 3aBUCSIINX OT THIIA CHUTHAJIA.
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Onwucanue QyHKIMNA ocumiuiorpada

WUcnonb3oBaHue dyHKLmMK
ABTOOMaNa3oH

CoxpaHeHue HaCTPOMKK

BoccraHoBneHune
HaCTPOMKM

HacTpoika no ymonyatuio

CuHXpoHMU3auuA

ABTOMaTHUYECKHU JHalla30H — HETPEPHIBHO ACHCTBYOMAs (YHKIHS, KOTOPYIO
MOJKHO BKITIOYATh M OTKJIIOYATh. YCTAHOBKA HACTPOEK C TIOMOIIBIO 3TOW (DyHKITHH
MO3BOJISIET OTCJIEKUBATh CUTHAM TPU OBICTPHIX €ro M3MEHEHUAX WIH TPU
nepeHoce NpoOHKUKA B APYTYIO TOUKY HCCIECAYEMOH CXEMBI.

Tekymue HaCTpOWKH ocumiuiorpada COXpaHsIIoTcsa Yepes3 MATh CEKyH[ Ioce
BBOJIa IIOCJIEHET0 N3MEHEHUS HACTPOEK JI0 OTKIIOYEHUS MUTAHUS ocuuiuiorpada.
[Ipu cienyromeM BKIIOUEHUH OCHMILTOrpada MpOUCXOAUT BOCCTAHOBIECHUE 3THX
HacCTpOEK.

C IIOMOIIIBIO MCHIO ((COXp/ BbI30B» MOXHO COXPAaHUTH A0 ACCATH PA3JIMYHBIX
HACTPOCK.

Kpome Toro, MO>KHO COXpaHATh HACTPOMKH B 3allOMUHaroIeM ycrporictse USB.
3anomuHatomee ycrpoiicteo USB ucnonsiyeTcs B ocnmiuiorpade B KauecTBe
CHEMHOTO YCTpPOICTBA AJIs XpaHeHUd U u3BJiIedeHnus JaHHbiX. (CM. ctp. 67, [lopm
s3anomunarowjezo ycmpoticmsea USB.)

Ocummtorpad Mo3BOJISIET BOCCTAHOBUTH MOCIIEIHIO HACTPOHKY,
WCTIOJIh30BABIIYIOCS JIO OTKITFOUCHHSI TUTAHUS, a TAKXKE JIFOOYIO U3 COXPAaHCHHBIX
HACTPOEK WM HacTpouKy mo ymomdaanio. (Cm. ctp. 101, Coxpanenue u
80cCmaHogenue.)

3aBoz MOCTaBISET OCHMILIOrpad ¢ HACTPOUKON TSl OOBIYHOTO peXUMa paboTHI.
DTa HacTpoiiKa SBISETCSA HACTPOUKOH MO yMoTdanuio. JJis ee 3arpy3Ku clieyer
HaxaTth kKHONKy HacTpoiika mo ymonryanuto. OnucaHue napaMeTpoB 3TOH
HaCTPOUKU cofepKuTcs B paszaene [lpunoocenue D. Hacmpotixa no ymonuanuio.

[MapameTpbl CHHXPOHH3ALUH ONPEACIAIOT MOMEHT Hadasia coopa JaHHBIX U
oTtoOpakeHus1 curHajia ocuuiuiorpadom. [IpaBuibHEIN BEIOOp MapaMeTpoB
CHHXPOHHU3AIINHU TTO3BOJISET YCTPAHUTH HECTAOMIFHOCTD H300paXKeHHUS HITH
€ro nponajaHue Ha SKpaHe U JOOUTHCS OTOOPaKEHUS! CHT'HANA, YIOOHOTO st
BOCIIPHUATHSI.

TN

AV
A

e

/
}

LITTTT¢:

CurHan ¢ cuHXpoHu3aLuen CurHan 6e3 CMHXpOHW3aLK
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Onucanue QyHKIUN ocuuuiorpada

CaejieHusI, KacarIIUecs KOHKPETHBIX OCHHILIOTPadoB cM. B maBe OcHOGyL
pabomot. (CM. ctp. 16, Dnemenmet ynpasnenus cunxpornuzayueti.) CM. Takxke
rnaBy Cnpagoynuk. (CMm. ctp. 106, Dnemenmor ynpasnenus cunxponusayueti.)

[Ipu mHaxkarun kaonku Ilyck/cTon v OAMHOYH 3amyck AJs Hayana cOopa
JaHHBIX OCHUIUIOrpad)OM BBIMOJIHSIOTCS CIIEAYIOIIUE ICHCTBUS:

1. COop I0CTaTOYHOTO KOJUYECTBA JAaHHBIX JUISI OTOOPaKEHUS 4acTh
CUTHaJa clieBa OT TOYKH 3aITyCKa CHHXPOHHU3AINN. DTO HA3bIBAECTCS TAKKe
HWHTEPBAJIOM JI0 3aITyCKa.

. [pomomxenue cOopa NaHHBIX B OXKUJIaHHUH BO3HHKHOBCHHUS YCIIOBUS 3aITyCKa.
. OOnapyxeHre yCIIOBHS 3aITyCKa.
. IpomomxeHnue cOopa NaHHBIX JIO 3AMOTHEHUS BCEH 3aIlliCH CHTHATIA.

. OTO6pa)K€HI/Ie 3allMCaHHOT'O CUTrHalia.

MMPUMEYAHUE. Ilpu cunxponusayuu no pponmam uiu UMnyabCHOU
CUHXPOHUAYUU OCYUTIOZPAPD 8bIHUCTIAEM YACONY 603HUKHOBEHUS COOLIMULL
cunxponuzayuu. 3navenue 3moil Yacmomvl OMoOOPAINCAEMCsL 8 NPAGOM HUIICHEM
Veny aKpaua.

Mctoynmk  [lapameTpsl HCTOYHNMKA CHHXPOHHM3AIMH ITO3BOJISIOT BHIOPATh CHTHAII,
HCTIOJIb3YyEeMBIN OCIIILTIOTPadoM JIJIsl CHHXPOHH3AIUH. TaKuM HCTOUHHKOM MOXKET
CILy’KUTb CETh MUTAHHUS IEPEMEHHOTO TOKa (TOJIBKO MPU CUHXPOHU3AINH TI0
(GpoHTY), a TaKKe 000 CUrHaJ, NOCTYNAOIINI Ha GalOHETHBIN pa3beM KaHana
Wiy Ha OaiioHeTHBIN pazbeM Ext Trig (BHemHss CHHXpOHU3AIHS).

Tunbl B ocummmorpade umeercs Tpu THUIA CHHXPOHU3AINKN: CHHXPOHU3ALHUS 110
(hpOHTY, BUIEOCHHXPOHU3AIUS ¥ CHHXPOHU3ANNS MO JUTUTEITBHOCTH UMITYJTbCA.

Pexumbl  BriOop pexxnMa cHHXpOHM3AaIUK ABTOMATHUYECKUHN 3armycK niu OOBIYHBIH
MTO3BOJISIET OTIPEACIUTE CIIOC00 cOOpa MaHHBIX OCHIIIIOrPag)oM B OTCYTCTBHUE
ycaoBwmii 3amycka. (Cm. ctp. 107, Pescumor.)

JInist OAMHOYHOTO 3aITycka cOopa JaHHBIX cIIeqyeT HaXaTh KHOMKY OnuHOYH
3amycK.

Tvn Bxopga Tun BXofia CHHXpOHH3AIMK MTO3BOJIAET yKa3aTh, Kakas 4acTh CUTHaja OyaeT
MOCTyNaTh Ha BXOJl CXEMbBI CHHXPOHU3AIUU. DTO TIOMOTAET AOOUTHCS
YCTOHYHMBOTO M300paKeHMsI CUTHAIA.
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MNonoxeHue

HaknoH u ypoBeHb

24

Jns ycTaHOBKM THIIA BXOJa CHHXPOHHU3ALMN HAKMUTE KHONIKY MEeHI0 CHHX U
BbIOEpUTE TUN CUHXpOHM3anuu «PpoHT» nin «MIMIynecy, a 3aTeM BeIOepUTe
napameTp «Tun Bxogay.

MPUMEYAHUE. Tun exooa cunxporusayuu eiusien moibko HA CUSHA,
no0Aasaemblil Ha CUCMeMY CUHXPOHU3AYUU. DMom napamemp He Glusem Ha
WUPUHY NOLOCHL RPONYCKAHUA U MUN 6X00a O/ CUSHAAQ, OMOOPANCACMO20 HA
9Kpaue.

s mpocMoTpa (hopMbl CUrHaNIA, IOIaBAEMOT0 Ha BXOJ CUCTEMbI CHHXPOHHU3AIIMY,
HaXXMUTE U yAepxkuBaiTe kHONKy IIpocm umn cuHX.

Peryssitop monokeHus IO TOPU3OHTAH 33/1a€T BPEMs MEXTy TOUYKOU

3aIycKa CUHXPOHU3AIUHU U [IEHTPOM 3KpaHa. J[OTOMHUTENBHBIC CBEICHUS

0 MCTIOJIB30BaHUIO 3TOTO PETYASTOPA JIJIsl YCTAHOBKYU MOJIOKEHUS TOYKH
3amycka CHHXPOHH3AIUH cofepxkarcs B paszaene Macumab u nonosxcenue no
eopusoumanu, unmepsan 0o 3anycka. (Cm. crp. 26, Macwmab u nonosicenue no
20PU3OHMANU, UHMEPBAT 00 3aNYCKd.)

OnemeHThl ynpaeieaus «KpyTusHa» u « YpOBEHB» IMOMOTAIOT 331aTh MapaMeTPhl
cunxponuzanun. [lapamerp «KpyTusHa» (TOMBKO JJ1 CHHXPOHU3AIUH 110
(bpoHTY) ompenenseT, OyIeT i MOUCK TOYKH CHHXPOHU3AINH TTPON3BOIUTHCS
ociuiorpad)oM Ha HapacTaroIIeM WM HUCXOJAIIEM (PPOHTE CHTHAIA.

Pyuka YpoBeHb B rpymre «3amyck» 3a7aeT MeCTO TOYKH CHHXPOHHU3AIMN Ha
HapacTaolleM WA HUCXOAIIEM (POHTE CUTHAJIA.

Hapacratowuin gppoHT Hucxoasawumin poHT
YpOBEHb CUHXPOHM3ALIMM
yCTaHaBMnMBaeTcs no
BEpTUKanm

CMHXPOHW3aLMs NPON3BOANTCS MO HapacTaloLemy unm
HUCXOAALLEMY (DPOHTY
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Perucrpaums curHanos

[pu 3anucu curHana (cOope AaHHBIX) ocHuLIOrpad mpeodpasyeT ero

B I(poByto GopMy U oToOpakaeT Ha dKkpaHe. Pexwm cOopa HaHHBIX
ompenerseT crnocod mpeodpa3oBaHus cUTHaIa B ITUGPOoBYIO GopMmy, a mapaMmeTp
MacmTaba BpeMEHH BIMSET Ha BPEMEHHON HHTEPBAJl U YPOBEHb JICTATU3ANN
3aIUCHIBAEMOTO CUTHAJIA.

Pexumbl cbopa aaHHbIX Hmeetcs Tpu pexnma cOOpa JaHHBIX: BBIOOPKA, MMKOBAst I€TEKLUS U yCPEJHEHHE.

Bbibopka. B 3ToM pexrMe 171si BOCCO3IAHUSI CHTHAIA OCLHILIOrpad MPOU3BOIUT
BBIOOPKY OTCYETOB IO PaBHOMEPHO pacIpe/ieIeHHbIM HHTEpBajaM. JlaHHBIH
PEXUM B OOJNBLUIMHCTBE CIIy4aeB MO3BOJISIET TOUHO OTOOPA3UTH CUTHAL.

OnHako pexuM BBHIOOPKU HE TO3BOJISIET OTCIEANUTH ObICTpBIE (QIYKTyallH
CHT'HAJIa, KOTOPBIE MOTYT IONAaaTh B MHTEPBAJIBI MEXK/Y TOUYKAMHU PETHCTPALINT
OTCYETOB. JTO MOXKET IPUBECTH K HAIOKEHHSM, a TAKKE K TOTEPE KOPOTKHX
WUMITYJIBCHBIX COCTABIISIONIMX CUTHAA. B MOJOOHBIX Ciydasx peKOMEHIyeTcs
WCTIONIb30BATh PEXHUM MUKOBOM netekuuu. (Cm. crp. 27, Hckaoicenus 8o
8peMeHHOl obnacmi.)

MukoBas petekumsa. B sToM pexxnmMe ocmmuiorpad MpOU3BOIUT MOUCK
MaKCUMAaJIbHBIX 1 MUHUMAJIbHBIX 3HaY€HUH BXOIHOTO CHUTHAJA MO KaKIOMY
MHTEpPBay MEXIy TOUKaMU PETUCTPALIUH, U 3TH 3HAYCHUS HUCTIONb3YIOTCS IS
oToOpakeHUsI curHana. Takoil pesKuM MO3BOJISIET PETUCTPUPOBATH U OTOOPAXKAThH
KOPOTKHE MMITYJIbCBI, KOTOPBIE MOTYT OBITh YTEPSIHBI B PEXKHME BEIOOPKH.
VYpoBeHb IIyMa B 3TOM peXHMeE MOBBIIIAETCS.

YcpepHeHue. B pexxume ycpemHeHUsT OCIMILIOrpad) MPOU3BOIUT PETHCTPAITUIO
CHUTHAJIa 110 HeCKOJILKUM TIEPUO/IaM C MTOCIEAYIONUM YCPETHEHHEM Oy YeHHBIX
JaHHBIX U 0TOOpakeHNEeM YCPEIHEHHBIX Pe3y/IbTaToB. J|aHHBIA PeKUM MOXKHO
KCIIONIb30BATh ISl CHIDKEHUSI YPOBHSI CIIyYaitHOTO IIyMa.

macwTtad Bpemenn  Ocuuiiorpad npeodpasyer CMrHaibl B LHPPOBYIO HOPMY, PETHCTPHUPYS YPOBEHb
BXOJIHOTO CHTHAJIa B ONpeelicHHbIE MOMEHTHI. M3MeHsas maciiTad BpeMeHH,
MOKHO M3MEHSATh YaCTOTY MpeodpazoBaHus B U(PPOBYIO Ghopmy.

Jli1s1 yCTaHOBKH HY>KHOTO 3Hau€HHsI MacITada BpEMEHH 110 TOPU30HTAIbHOM OCH
ucnomus3yercs pyduka Macmrad B rpynmne « Opu30HT.».
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3apgaHue macwTaba U NnonoxeHus ocuunnorpaMmmbl

MonoxeHue n macwTab no
BepTUKanu

MacwTab u nonoxeHue no
rOPM3OHTanNu; UHTepBan
A0 3anycka

s u3MeHeHns BUa OCIMIIIONPaMMBI MOXKHO YCTaHOBHUTH MacuIiTad

Y TIOJNIO’KeHUe ocIpuiorpaMmel. [Ipn n3MeHneHnn macmraba pasmep
OCITMJUIOTPaMMBI YBETTUUHUBACTCS UM YMEHbIIaeTcs. [Ipyu n3MEeHEeHUN MOT0KCHUS
OCIIMIUIOrpaMMa CIIBUTAeTCs BBEpPX, BHU3, BIIPABO WJIH BIIEBO.

JI1s Ka)KI0Tro CUrHaNa Ha 3KpaHe 0TOOpaKaeTCsl COOTBETCTBYIONIUI HHIUKATOP
KaHalla, pacroiIOKEeHHBIN ceBa OT MacmTaOHO! ceTku. MHAMKaTop yka3siBaeT
ONOPHBIA YPOBEHb OCUUJUIOTPAMMBI.

Ha skpane umeetcst 061acTh 0TOOpaXkeHus u mois orcueroB. (Cm. cTp. 9,
Obracmo sKpaua.)

J1st m3MEeHEHUs TTOTI0KEHUS OCLIIITIOTPaAMMBI IO BEPTUKAIU MOYXKHO IEPEMECTUTH
ee Ha DKpaHe BBepX WM BHU3. /|1 CpaBHEHHUS CUTHAIOB UX N300pasKeHHS MOKHO
BBIPOBHSATH JIPYT OTHOCUTENHHO JPYyTa WA Pa3MECTHThH OJHO TIOA IPYTHM.

Kpome Toro, MOXHO U3MEHATH MacITad OCIFILIOrpaMMBI TT0 BepTHKad. [Ipu
3TOM OCLMJIIOTPaMMa CKUMAETCS WM PaCIIpPsIeTCs OTHOCUTENBHO OMOPHOTO
YpPOBHSI.

CBeznenusi, Kacarouipecss KOHKPETHBIX ocHuIorpados cM. B miaBe OcHogwl
pabomul. (CM. cTp. 14, Dnemenmul ynpasieHus omoopaxjiceruem no 8epmuKan.)
Cwm. Ttaroke naByCnpasoynuk. (CMm. ctp. 117, Dnemenmor ynpasnenus
omobpasicenuem no 8epPmMuKaIl.)

Pyuxa ITonosxkenue B rpynmne «l OpH30HT.» MO3BOJISET IPOCMATPUBATh
OCHIJIIOTPaMMY 10 TOYKH 3aIlycKa, MOCJie Hee U B ONpeieIeHHOH 001acTH 10
Y TIOCJIE 3TOH TOYKU. 1Ipu M3MEHEHNH TOJIOKEHUS 10 TOPU30HTaIN (PaKTHIECKU
M3MEHSETCS BpeMs MEX1y MOMEHTOM 3allycKa U TOYKOH IIeHTpa 3kpaHa. (DT1o
BBINJIIUT Ha KpaHe KakK NepeMelleHre OCIUIOrpaMMbI BIIPAaBO UJTH BIIEBO.)

Hampumep, nnst onpeneiaeHus: IpUUUHEI BCILIECKAa CUTHANA B IPOBEPSEMOit

[[eN MO)KHO YCTAHOBHTB 3aITyCK CHHXPOHH3AIIMH I10 TIHKY BCIUIeCKa U BBIOpaTh
WHTEPBA J0 3aIycka, TOCTaTOYHBINA IS MOYICHHsI JAaHHBIX 10 BCIUIECKA.
PesynpraTs! aHanmm3a TUX JaHHBIX MOTYT ITIOMOYb OTPEACIIUTh IPUYHHY BCILIECKA.

Jns n3mMenenus macmtaba mo ropu30HTAIN BCEX OCHMIUIOTPAMM CIIYKHUT pydKa
Macmrad B rpynmne «lopuzont.». Hanpumep, s u3mMepenus ypoBHs BEIOpoca
Ha HapacTaroleM (pOHTE CUI'HaJa MOXKET NOTPeOOBaThCsl OTOOPA3UTh TOIBKO
OIIMH NEPUOJ CUTHAJA.
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Macitab o ropu3oHTaIH 0TOOpaXkaeTcs Ha dKpaHe ocuuiuiorpada B BUe
3HAUCHHS BpEeMsl/JIeNIcHHEe B 00IaCTH SKpaHHBIX Haxmuced. [Tockonbky st
BCEX aKTHBHBIX CHTHAJIOB UCIOJIB3YETCS OOIIIas IIKajga BpeMEHH, Ha dKpaHe
0TOOpaKaeTCs TOJILKO OJTHO 3HAYCHHE MacIiTada Jijisl BCeX aKTUBHBIX KaHAJIOB,
3a UCKJTFOYCHUEM CITy4Yasi UCMONb30BaHus GyHKIMK 30Ha okHA. CBeneHus 00
WCITOJIb30BaHUH (PYHKIIMH OKHa CM. B pasuene 3ona okna. (Cm. ctp. 95, 3ona
OKHQ.)

CaezeHms1, Kacalomuyecss KOHKPETHBIX OCHIUIOrpadoB cM. B TiaBe OcHosbl
pabomul. (CM. ctp. 15, Ilonoxcenue.) CM. Taxxke rnaBy Cnpagounux.(CM. ctp. 94,
Ilo copuzonmanu.)

WUckaxeHns Bo BpeMeHHOM 00nacTn. HckakeHHs BO3HHKAIOT IIPHU CKOPOCTH
JMCKPETH3AI[MH CUTHAJIa, HEJOCTATOYHOM JIJIsl €F0 TOYHOTO OTOOPaKEHUS.
ITpu 3TOM 160 Ha SKpaHe 0TOOPaXKAETCsI CUTHAJI, YaCTOTa KOTOPOrO MEHbIIIE
(aKTHYECKOI YaCTOTHI BXOJHOIO CHIHAJIA, JIMOO OCHMILIONpPaAMMa HEYCTONYMBA.

daKTMYECKUIN CUrHan ¢ BbICOKOIA
yacToToit

OtobpaxaeMmblit B pesynsTate
UCKaXeHus curHan c 6onee
HWU3KON YaCTOTON

Touku oTcyeToB

ToYHOCTHh OTOOpaKEHUSI CUTHANIOB OCHMILIOrpadh)oM OrpaHHUYCHA MOIOCOM
MIPOITYCKaHUs MPOOHUKA U caMoro ocImuiorpada, a Takke 9acTOTOH
TUcKperusanuu. Bo n3bekaHue MCKaXXeHUW MPU 0TOOpPaKEHUH CUTHAIa
HEOOXOMMO, YTOOBI YaCTOTa AUCKPETU3AIMH ocliorpada mo kpaitHei mepe
B/IBOE MPEBKINIANIA YACTOTY Hanb0JIee BRICOKOYACTOTHBIX COCTABIISIONINX CUTHATIA.

MakcumalipHast 4acTOoTa CUTHajla, TEOPETUUECKH JOCTYIHAS U1 OTOOparkeHHS
ociuorpagoM Npy UMEOLIEHCs 4acTOTe TUCKPETU3AaLNH, Ha3bIBACTCs
npeAenbHOM yacToToil curnana (dactoroit Haiikeucra). CooTBeTcTBYIOLIAs
4acToTa JUCKPETU3ALMN Ha3bIBa€TCA YaCTOTON AMCKpeTn3anun Halksucra u
pPaBHA yIBOEHHOW MaKCUMaJbHOW YaCTOTE CUTHAJA.

3HaYeHUE MaKCHMMAaJIbHOW YaCTOThI JUCKPETH3AIMH B OCHALIOTpade
MIPEBBINIACT 3HAYCHHUE MOJIOCH MPOITYCKAHUS HE MEHEee 4eM B JeciaTh pa3. Takoe
BBICOKOE 3HaYCHHE YacTOTHI IUCKPETH3AIMH IT03BOJISIET CHU3UTh BEPOSATHOCTH
BO3HUKHOBEHHS HCKKEHHUI MTPH OTOOpaKEHWH CUTHAA.

HmeeTcst HECKOIIBKO CIIOCOO0B TTPOBEPKH OCITMILIOTPAMMBbI Ha HAJTMYHE
HCKaKEHUM.

®  JI3MeHuTe MacmTad 1Mo ropu30HTAIH C IOMOILBIO pyuykd Macmrad B rpymie
«l'opuzoHT.». Pe3koe u3MeHeHHE OCIMIIOTPaMMBI CBHUAETEILCTBYET O
BO3MO)KHOM HCKa)KCHUHU CUTHaJa.

B Bribepure pexum peructparnuu [lukosas gerexmus (Cum. crp. 25, [Tuxosas
Oemexyus.) B 3ToM pexnmMe GUKCUPYIOTCS MaKCUMajlbHbIE 1 MUHUMAJIbHbIC
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3HA4YCHUS CUTHAJIa, YTO MO3BOJISACT PErUCTPUPOBATH Ooree 6I>ICTpI>IC
HU3MCHCHUA OCHUIIJIOT'DaAMMBI. Peskoe m3meHeHne BHUJa OCHHUJIJIOT'PaAMMBI
CBUACTCILCTBYCT O BO3BMOXHOM HAaJIMYMU UCKAXKCHUA CUTHAJIA.

Ecnu wactora CHHXpOHM3AIMH MPEBHIIIAET YaCTOTY OTOOPayKeHUs JaHHBIX,
TO BO3MOYKHBI UCKa)KEHUS WJIN CUTyallus, IPU KOTOPOH CUTHAJ MHOTOKPATHO
MEPECEKAET YPOBEHD 3allycKa CUHXpoHu3auuu. [Ipu aHanuse curaaiga MOXHO
OTIPENIEINTD, MTO3BOJISIET JIN ero (hopMa JOOUTHCS OMHOKPATHOTO 3aITycKa
CHUHXPOHU3AIIMHU TpY BEIOPAHHOM YPOBHE 3aITycKa.

Ecnu nmeeTcs HECKOIBKO BEPOATHBIX TOUYEK 3aIyCKa, TO CIEIyeT
BBIOpaTh TaKOW ypOBEHbB 3aITyCKa, IPU KOTOPOM CYLIECTBYET TOJIBKO OIHA
TOYKa 3allyCcKa CHHXPOHM3ALUH 3a nepuox curaana. Ecmu ke gacrora
CHUHXPOHHU3AIIMH MO-TIPEKHEMY PEBbIIIAET YaCTOTy OTOOpa)KEeHHs TaHHBIX,
TO BCE €II[€ UIMEETCS BEPOATHOCTD HCKaXEHUH.

Ecnu gactora CUHXPOHHM3AallMU HUKC, JaHHAs IIPOBEPKa He:-)(b(beKTI/IBHa.

Ecnu oToOpaxkaeMblii CUTHAI SIBIISIETCS TAKXKe UCTOYHUKOM CHHXPOHHU3AIHY,
JUTS OLIEHKH €T0 YacTOTHI CIIEAYET BOCIOIb30BaThC KOOPAUHATHON CETKOM
nnu Kypcopamu. CpaBHUTE MOTY4EHHOE 3HAYEHUE CO 3HAYEHNUEM YacTOTHI
CHHXPOHHU3AIIMHU, OTOOpaKaeMBIM B NIPaBOM HM)KHEM YTy 3KpaHa. Eciu
3TH 3HAYEHMS CYIIECTBEHHO Pa3IMYaroTCsl, BO3MOYXKHO HAIMYHE UCKAKEHUH
CUTHaJa.

B crenyronieii Tabnuie MpuBeIeHBI 3HAYCHUS MacTaba BpEMEHHU, KOTOPhIC
CJIelyeT UCTONIb30BATh BO N30CKAHNE UCKAKCHUHN TIPU Pa3iIMYHBIX YacTOTaX
CUTHAJIOB M COOTBETCTBYIOIUX YACTOTaX MUCKpeTHu3anuu. [lpu 3HaYeHUsIX
MacmTaba Mo TOPpU30HTAIN, OTBEYAIONIMX MAKCUMAILHOM 4acTOTe Pa3BEePTKH,
UCKKCHHS MAJOBEPOSTHBI BCIICACTBUE OTPAHUYCHUS TIOJIOCHI TIPOITYCKaHUS
BXOIHBIX YCHIIUTENCH ocrmumorpada.
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HacTpoiku ans ycTpaHeHUs UCKaXeHWi B pexume BbIGOpKM

Macwrab

BpemeHu Bbi6opok B cekyHay Makcumym
2,5HC 2 I'eblb/c 200,0 Myt
5,0-250,0 HC 1-2 sbib/C” 200,0 Myt
500,0 HC 500,0 Msbib/c 200,0 My t
1,0 mMkc 250,0 MebI6/c 125,0 My t
2,5 Mkc 100,0 MBbib/c 50,0 My
5,0 mMKc 50,0 MBbib/c 25,0 My
10,0 MKk 25,0 MBbi6/c 12,5 Mry t
25,0 mkc 10,0 MBbI6/c 5,0 My,
50,0 mkc 5,0 Mebi6/c 2,5 My
100,0 mke 2,5 MBoib/c 1,25 MT'y
250,0 mkc 1,0 MBbib/c 500,0 k'y
500,0 mkc 500,0 kBbIb/C 250,0 'y
1,0 mc 250,0 kBbIb/C 125,0 Ky
2,5mc 100,0 kBbIb/C 50,0 'y
5,0 mc 50,0 kBbIB/C 25,0 'y
10,0 mc 25,0 kBbib/c 12,5 Ky
25,0 Mmc 10,0 kBbIb/C 5,0 kT'y
50,0 mc 5,0 kBbIO/C 2,5k
100,0 mc 2,5 kBbID/C 1,25 kl'y
250,0 mc 1,0 kBbIO/C 500,0 'y
500,0 mc 500,0 BbIb/C 250,0 'y
1,0¢ 250,0 BbIb/C 125,0 Ty
25¢ 100,0 BbIb/C 50,0 'y
50c 50,0 Bbib/c 250Ty
10,0 ¢ 25,0 BbIO/C 125y
250¢c 10,0 BbIB/C 50y

50,0 ¢ 5,0 BbIb/C 25Ty

DeB 3aBucumocTi 0T mogenu ocuunnorpaga.

T C npoBHukom 1X nonoca nponyckaHus orpaHinyeHa yactoton 6 Mr,

BbinonHeHne n3mepeHun

Ocmutorpad oroOpakaeT rpadMKy HANPSIKSHUS 110 BPEMEHU U MTO3BOJISAET
BBITIOJHATE Pa3IMYHbIE U3MEPEHUSI OTOOPaKaeMOH OCIUIIOTPAMMBEI.

HmeeTtcst HECKONBKO CIIOCOOOB BBIMOJTHEHUS U3MEpeHU. MOXKHO UCIIONB30BAaTh
KOOPAMHATHYIO CETKY, KypCOPHI HJIH PE3YJIbTaThl aBTOMaTHUECKUX N3MEPEHHH.
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MacuwrabHaa ceTka

Kypcopbl

JlaHHBIN METOJ TIO3BOJISIET OBICTPO BBHITOIHUTH BH3YAIBHYIO OIEHKY ITapaMeTpPOB
curHaa. Hampumep, MOXKHO BHU3YaJIbHO OIEHUTH aMIUIATYAY CUTHAJa U
OTIPENIEIINTh, YTO OHA HECKOJIBKO TipeBhimaeT 100 MB.

s mpocThIX U3MEpEeHH MO)KHO BOCTIOIB30BAThHCS MOACYETOM KOIUYECTBA
OCHOBHBIX U IIPOMEKYTOUHBIX JEJICHUNA KOOPAUHATHOW CETKH C MOCIEAYIOINM
YMHOXEHUEM pe3ylibTaTa Ha KO3(QQHULIUEHT MaclITaOupOBaHUSL.

Hanpumep, ecnu Mexay MaKCUMalbHBIM U MUHUMAaJIbHBIM 3HaYCHUSIMH
CHUTHaJIa UMEETCsI IATh OCHOBHBIX BEPTHKAJIBHBIX JEJICHUN CETKU U U3BECTHO,
4to k03 dument macmraduposanus pasen 100 MB/nenenue, To 3HaUeHNE
AMILTUTYABI MOKHO JIETKO BBIYHCIHUTE IO (OpMYIIe:

5 nenenuit x 100 mB/nenenue = 500 mB.

Kypcop

e ———

| _ ”‘f’—
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| T ———

JlaHHBIN METOJ] 3aKTI0UAETCs B IMIEPEMEIICHIH KypCcOpOB (KOTOPBIE BCEraa
0TOOpaXKarloTCs MapaMu) U CYUTHIBAHUH B 00JACTH SKPAHHBIX COOOIIEHUH
3HAYEHUH, COOTBETCTBYIOIUX UX MECTONOJOXKEHUIO. VIMeeTcs nBa ThIa
KypCOpOB: 110 aMIUIUTYJIE€ U 110 BPEMEHU.

[Tpu ncnonb30BaHUK KypCOPOB HEOOXOMUMO YOEIUThCS, YTO B Ka4eCTBE
MCTOYHMKA BBHIOpAaH MMEHHO TOT CHTHAJI, KOTOPBIH TpeOyeTcs U3MEpHTh.

s mcnonp30BaHus KypcopoB HaxXMuTe KHOIKY Kypcop.

Kypcopbl amnnutyabl.  Kypcopsl aMmiuTyasl 0TOOpaXkaroTcst Ha IKpaHe B
BUJIC TOPH3OHTANBHBIX JTHHUHA. C UX MOMOIIBI0 N3MEPSIIOTCS TTapaMeTphl
CHTHAJa M0 BEPTHKAIN. AMIUIUTYB! OTCYUTBHIBAIOTCS OT OTIOPHOTO YPOBHSL.
[Tpu ucnons3oBanuu pynkunu Math FFT (Beictpoe npeobpazosanue Oypne) ¢
HOMOIIBIO STHX KyPCOPOB M3MEPSIETCS aMILTUTYIA CIICKTPa.

Kypcopbl BpemeHn. Kypcopsl BpeMeHH 0TOOpa)atoTcst Ha DKpaHe B BUIE
BEPTUKAJIBHBIX JIMHUH U MO3BOJIIOT U3MEPHUTH ITapaMeTPhl CUTHANIA KaK I10
TOPHU30HTANH, TaK U 0 BepTUKaIN. BpeMs uzMepsieTcs 1o OTHOIIEHUIO K TOUKE
CHHXpOHHU3anuu pa3BepTku. [Ipu ncronb3oBanuu Gynkiun Math FFT (Beictpoe
npeobpazoBanue Pypre) C MOMOIIBIO 3TUX KyPCOPOB U3MEPAETCS 4acToTa.
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Onucanue QyHKIUN ocuuuiorpada

Kypcops! BpeMeHH Jar0T TaKKe 3HAYCHUE aMILTUTY/IbI OCIIUIIIIOIPAMMBI B TOUKE,
TJIe ee TepeceKaeT Kypcop.

ABTOMaTHyeckKue C momompio MeHIo «3MepeHus» MOXXHO BBITIONHATE 10 ITSITH aBTOMAaTHIECKUX
mmMepeHuid. [Ipu aBTOMaTHUECKUX H3MEPEHUSIX BCE HEOOXOAMMBIC BEIUMCIICHUS
MPOU3BONATCS ocIuIIorpadoM aproMaTrdeckd. [1ocKkombKy 1is u3MepeHui
WCITOJIB3YIOTCS JaHHBIC B TOUKAX AWCKPETH3AIINN CUTHAIA, TOYHOCTH 3TOTO
METO/Ia BHIIIIE, YeM MPU UCIIOIB30BAaHUN KOOPAMHATHON CETKU WIIH KYPCOPOB.

Pesynbrarsl aBTOMAaTHUECKUX U3MEPEHHU OTOOPaKAIOTCS B MOJISX 00IaCTH
SKpaHHBIX COOOUICHNH. 3HaYEeHUs 3TUX MOl OOHOBIISIIOTCS MPH PETUCTPALUN
ocuuyiorpad)oM HOBBIX JaHHBIX.

Onwucanus u3mepeHuil nmpuseneHs! B miase Cnpagounux. (CM. ctp. 98,
Buinonnenue uzmepenuii.)
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Mpumepbl NPpUMeHeHUA

B aTom pasgene gaH psaa npuMepoB MPpUMEHEHUs AaHHOTro nmpubopa. Ha
YIPOLICHHBIX IpUMepax IEeMOHCTPUPYIOTCS QYHKUIUH ocLuiorpada u
MPUBOISTCS COBETHI 110 HCIIOIB30BAHHUIO JAHHOTO NPpHOOpa U1 U3MEPEHUI.

B BpINoJHEHUE MPOCTHIX U3MEPEHUN
Hcnonp3oBanme GyHKITMH ABTOyCTaHOBKA

Hcnonp3zoBaHne MEHIO U3MEPEHUI AJIS BHIIIOTHEHHS aBTOMAaTHYECKHUX
HU3MEPEHUH.

I/I3MepeH1/Ie ABYX CUTHAJIOB U paCUCT YCUIICHUA.

® JIpuMeHeHHE aBTOMAaTUYECKOro BbIOOpa IPENEIoB U3MEPEeHUH s
HCCIIEJOBaHUS HECKOJIBKUX TOUEK 3aMepa.

B  BrinonHeHre KypCOPHBIX U3MEPEHUM.
Wzmepenne 4acTOTHI M aMITIATYIBI KOJIE0aTeIbHOTO IEPEXOHOTO MpoIiecca.
N3mepenne quTenbHOCTH UMITYIbCA.
W3mepenne BpeMeHH HapacTaHHUA.
®  AHanu3 cHrHania
[IpocMoTp curHaza ¢ BEICOKHM YPOBHEM IIIyMa.
Hcnonb3oBanne QpyHKIUN YCPEAHEHUS ISl OTIEIICHHUS CUTHAIIA OT IIyMa.
H  Perucrpanus OAMHOYHOTO CUTHAJA.
OnTumusanmsi coopa JaHHBIX.
B M3MepeHne 3aepKKU PACIIPOCTPAaHEHHS CUTHATIA.
B CuHXpPOHM3ALY 110 AJIUTEIBHOCTH UMITYJIbCA.
®  CuHXpOHM3ALMS TI0 BUACOCUTHAILY.
CHHXpOHM3aMs 110 TOJISIM B CTPOKaM BHIEOCHTHAIIA.
Hcnonp3oBanne GpyHKINN OKHA U IPOCMOTPA XapaKTePUCTUK CUTHAJIA.

B Anamms muddepeHnrnaIbHOro KOMMYHHUKAITMOHHOTO CUTHAIIA C TIOMOIIBIO
MaTeMaTHIeCKUX (DyHKITHIA.

B [IpocMOTp U3MEHEHHUI UMIIe/IaHCa B CETH C UCIOJIb30BAaHUEM pexkuma XY U
[IOCJIECBEYCHHS.

B Peructpamus gansaeix (st mogeneir TDS1000C-EDU nvenoctymnHa)

B [Ipenensusiii Tect (Uit moxeneit TDS1000C-EDU Henoctynen)
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BbInonHeHWe NPoCTbIX U3MEPEHUIA

[pennonoxum, TpeOyeTCsi MPOCMOTPETh CUTHA B IEMH, TPHYEM aMILTUTY/Ia WU
94acToTa CUTHAJIAa Hen3BeCTHBH. HeoOXoammo OBICTPO MONMYYHTh H300pakeHne
CHUTHaJIa M I3MEPUTH €TO YacTOTY, EPHOA U pa3Max.

f

e —A—o

CH1

WUcnonb3oBanue dyHKuMU YrtoOBl OBICTPO MOMYYUTH N300paKEHUE CUTHAaJa, BHIIOIHUTE CIEIYIOLIHe
ABTOyCcTaHOBKa  AcHCTBUL.

1. Haxwmurte kHOTKy 1 (MeHto kaHana 1).

2. Haxwmwure nocnenoBarensHo IIpoonuk P Hanpsikenue P 3atyxanue P
10X.

3. Ecnu ucnons3ytorcs npodHuku P2200, ycraHOBUTE MEPEKITIOUATEIH B
nonoxenne 10X.

4. TlomcoenmHuTe K UICTOYHUKY CHTHAJIa HAKOHEYHUK MPOOHWKa KaHana 1.
IToncoenuHuTe OMOPHBIN BHIBOJ] K OMTOPHOM TOUKE UCCIEAYEMOU CXEMBI.

5. HaxmuTte KHONKY ABTOYCT.

[TapameTpsl ynpaBlieHHs CUTHATIOM (BepTHKAIbHbIC, TOPU30HTATbHBIC U
CHHXPOHHU3aIIMs) OyAyT YCTaHOBJIEHBI OCIIHIIIOrpad)oM aBToMaTHuecku. [Ipu
HEOOXOAMMOCTH MONTYYHTh YIOOHOE ISl pa0OThI M300paXXEHUE CUTHATA 3TU
napamMeTpbl MOYKHO M3MEHHUTh BPYYHYIO.

[MPUMEYAHUE. Ha sxpane 6 obracmu cucHana omoopaxicaromest pesyibmanol
ABMOMAMUYECKUX USMePeHUL, 3a8UCAuUe OM KOHKPEMHO20 MUna CueHaa.

Caenenusi, Kacaroniuecss KOHKPETHBIX OCIIuIIorpadoB cM. B TiiaBe Cnpasounux.
(C™m. ctp. 86, Asmoycmanosxa.)
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BbinonHeHne  Ocuwmmiorpad mo3BoseT BHIIOMHATh ABTOMAaTHIECKIE N3MEPEHHS OOIBITNHCTBA
aBTOMaTMyeckux  OTOOpakaeMBIX CHTHAJIOB.

U3MepeHni

[TPUMEYAHUE. Ecnu 6 none «3nauenue» omobpasicaemcsi 6ONPOCUMenbHulll 3HAK
(?), 9mo o3nauaem, YMo CUSHAL GLIXOOUT 30 SPAHUYLL OUANA30HA UBMEPEHUS.

C nomowwio pyuku Macumaé 0t coomeemcmayoujeco KaHaia @ epynne
«Bepmuk.» (6onvm/0en) ymenvuiume yyecmeumenibHOCMs Uil Ompe2yiupyume
Macwmab no copusonmanu (cex/oen).

I[J'ISI HU3MECPCHHA 9aCTOThI CUIr'HaJa, NIEpruoaa, pasMmaxa, BpEMCHU HapaCTaHUs U
JIIATEIBHOCTH ITOJIOKUTEIBHOTO MMITYJIBCA BBIIIOJIHUTE CICAYHOIINE HeﬁCTBHﬂ.

1. Haxwmute kxHOnKy M3MepeHust, 9TOOBI 0TOOPA3UTh COOTBETCTBYIOINIECE MEHIO.

2. Haxwmure BEepXHIOK (QYyHKIMOHAIBHYIO KHONKY. [losiBUTCS MeHIO MeHrO
n3MepeHui 1.

3. Haxwmure xkHonky Tunm P> Yacrora.
B nosne 3HaueHue MOSBUTCS OCTOSIHHO OOHOBIISIEMBIH Pe3yabTaT H3MEPCHHUS.
4. Haxwmure xHonky Ha3zapn.

5. Haxwmure BTOpyIo cBepXy QyHKIHOHATIbHYIO KHONKY. [losBuTCS MeHIO MeHIo
M3MEpeHui 2.

6. Haxwwure kHonky Tun » Ilepuon.
B mone 3nauenue mosiBUTCS TOCTOSSHHO OOHOBIISIEMBIN PE3yIbTaT H3MEPCHISL.
7. Haxwmure xHonky Haszan.

8. Haxwmure cpenHioro GyHKIMOHAIBEHYIO KHOTIKY. [losiBuTCSt MeHI0 MeHio
HU3MepeHun 3.

9. Haxwmwure kxHonky Tum P Pa3zmax.
B mone 3nauenue mostBUTCS MOCTOSTHHO OOHOBIISIEMBIN PE3yIbTaT H3MEPEHUSI.
10. Haxwmute kHoniky Ha3zan.

11. Haxxmute BTOpyIo cHU3Y (QYHKIIMOHAIBHYIO KHOIIKY. [losiBUTCS MeHIO MeHro

n3MepeHui 4

12. Haxxmute kHonky Tum P Bpems Hap.
B nosne 3HaueHue MOSIBUTCS OCTOSIHHO OOHOBIISIEMBIH Pe3yabTaT U3MEPCHHUS.
13. Haxwmurte knonky Hasan.

14. HaxxmuTe HIKHIOI (QYHKITHOHATBHYIO KHOTIKY. [losBUTCS MeHIO MeHto
HU3MEPEHUHN 5

15. Haxxmute kHonky Tum P JlauT. moa .
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B nonre 3nayeHne noSIBUTCS OCTOSHHO OOHOBIISEMBIN PE3YIbTAT USMCPCHUS.

16. Haxxmute xHonky Ha3san.

CH1
YacroTta
1.000kHz

CH1
Mepuon
1.000ms|

CH1
Pasmax
5.04V

CH1
Bpems Hap.
2.611ps?

CH1
[Onut. non.
500.0us

WU3mepeHue aByx curHanoB  Ilpeamonoxum, mpy NPOBEPKE anmnaparypbl HyKHO U3MEPUTH KOS(PHHUIHEHT

36

YCHJICHUS YCHIIUTENS 3BYKOBBIX 4acToT. B aToM cityuae nmorpelyercs reHeparop
3BYKOBOTO CHUTHAJIa, KOTOPBIH OBl MOaBal TECTOBBIM CUTHAM Ha BXOJ YCHIIUTEIIS.
[MoaxmounTe nBa KaHajia ocuuIorpada K BXOLy W BHIXOAY YCHIIUTENS, KaKk
MOKa3aHO HWXe. V3MepbTe ypoBHH O0OMX CHTHAJOB U BOCHOJB3YHTECH
MOJTy4E€HHBIMH 3HAYEHUSMHU IJIS1 pacueTa yCUJICHUS.

.

( )

-

d O

CH1 CH2 j
%
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CH1
Pasmax

2.04v

P N ” CH2
Pasmax

206mV
CH1

\ Het

{/
\
\II 1(111! -
i\
{/
N\

T
/
——

N\ e

J N T

’,
/

~ CH1
Het

UToObI aKTHBHPOBATH ¥ BRIBECTU HA SKPaH CUTHAJIBI, MOCTYMAIOIINE 0 KaHay |
Y KaHaTy 2 ¥ TOJXYYHUTh Pe3yJIbTaThl H3MEPEHH 10 000MM KaHallaM, BBITTOTHUTE
CJEAYIOIINE NEeUCTBUS.

1.
2.

A

o

10.

11.

Haxxmute kHONIKY ABTOYCT.
Haxwmure kHOnKy M3Mepennsi, 9To0BI 0TOOPAa3UTh COOTBETCTBYIOIIEE MEHIO.

HaxmuTe BepxHIOI0 (YHKITMOHATBHYIO KHOTIKY. [losBuTCsS MeHI0O MeHro
u3MepeHunt 1.

Haxwmure kaonky Mecrounuk » CHI.
Haxwmure xkaonky Tum P> Pazmax.
Haxxmure kHonky Hazan.

Haxwmure BTOpyIo cBepXy (pyHKIIMOHATbHYIO KHOTIKY. [losiBUTCS MeHI0 MeHro
HU3MEpEeHnH 2.

Haxwmure kaonky Mcrounuk » CH2.

Haxwmure xkaonky Tum P> Pazmax.

Haxxmure kHonky Hazan.

ITpocmoTtpute oToOpaxaeMble 3HAYEHUS pa3Maxa CUTHajla B 000MX KaHalax.

KoadduumenT ycuaeHus o HapsHKSHUIO ISl YCHITUTENS PACCUUTHIBACTCS
CIIEAYIOIIUM 00pa3oM.

Yeunenue no nanpsisicenuto = 6bIX00HA AMAAUMYOA/6X0OHASL AMNAUMYOA

Yeunenue no nanpsiocenuro (0b) = 20 ? lg (Vcunenue no nanpsiicenuio)
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MpuMeHeHMe aBTOMaTMYECKOro BbiOopa NpeaenoB U3MepeHuii ans

nccnegoBaHusd CUrHasnoB

B HECKOJIbKUX TOYKaX 3aMepa

[Ipu moucke HewcnpaBHOCTEH B anmapaType 4acTo MPUXOAUTCS ONPEAEIsATh
YacTOTY M CPEIHEKBaApaTHIECKOe 3HAUCHNE HAPSHKEHHS B HECKOIBKUX TOUKaX
3aMepa M CPaBHUBATh 3TU 3HAUCHUS C TAIOHHBIMU 3HaueHusAMH. [Ipu sToMm
HEBO3MOXKHO TI0JIH30BATHCS OPraHaMU YIIPaBIICHYsI Ha JIMIIEBOH ITaHEeNH, TaK KaKk
TIpH 3aMepe B TPYAHOMOCTYITHBIX TOUKAX 3aHITHI 00€ PyKH.

1.
2.

i

e ® 9 o

11.
12.
13.

14.

Haxxmure kHOTIKY 1 (MeHI0 KaHama 1).

Haxxmure kaonky Ilpoonuk P> HanpsokeHue P> 3aTyxaHue U HaCTPOHTE
ocnabiieHre Ha MPOOHHKE, TTOJICOSANHEHHOM K KaHary 1.

Haxwmute KHONIKY ABTOAMANA30H, YTOOB! BKJIIOYUTH aBTOMaTHYECKYIO
YCTaHOBKY TIPEesioB, U BeiOepuTe napametp I1o BepTHK. M TOPU3OHTAJIN.

Haxxmute knonky U3mepenust, 4ToObI 0OTOOPAa3UTh COOTBETCTBYIOLIEE MEHIO.

HaxxmuTe BepxHIOIO (QYyHKIIMOHAIBHYIO KHOTIKY. [losiBuTCSt MeHI0 MeHto
n3MepeHui 1.

Haxwmure kaonky Mcrounuk P CHI.
Haxwmure kaonky Tunm P Yacrora.
Haxxmure xkHonky Ha3zan.

HaxxmuTte BTOpyI0 cBepXy QYHKUHMOHAIBHYIO KHOIKY. [losiBUTCS MEeHIO MeHIo
HU3MepeHun 2.

Haxwmure kaonky Uctounux P CHI.
Haxwmure kaonky Tun P Cp.kB.nuKIa .
Haxmute xHonky Ha3zan.

TMoacoenuHUTE OMOPHBINA BBIBOA M HAKOHEUHHK MPOOHUKA K MEPBOit

Touke 3aMepa. CuuTaiite ¢ 3KpaHa ocipuiorpada 3HAYCHHs YacTOTHI U
CPCAHCKBAAPATHYCCKOIO HAIIPSI)KCHUA IEPpHUOJa U CPAaBHUTE UX C 3TAJIOHHBIMHU
3HAUCHUSIMHU.

[oBTopsiiTe mar i KaKI0W TOYKH 3aMepa JI0 TeX Mop, oKa He OyaeT
HalJIeH HEUCIIPaBHbIM KOMIIOHEHT.

[MPUMEYAHUE. Ecnu pescum asmomamusecko2o 6bl00pa npedenos usmepeHull
BKIIOYEH, NPU KANCOOM nepexooe K HOBOU mouKe 3amepa ocyurnozpag oas
HAWIyyue20 omoopasjiceHus: pe3yivmamog noocmpaugaem macumad no
20PU3OHMANU, MACWMAad NO GEPMUKANU U YPOBEHD CUHXPOHUAYUL.
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BbInonHeHWe KypcopHbIX U3MePEeHUi

WU3mepeHne 4acToTbl

W amnnuTyabl
konebarenbHOro
nepexoaHoOro npouecca

HJ’IH 6I:ICTpOF 0 UBMCPCHUSA XAPAKTCPUCTUK CUTHAJIA 110 BPEMCHU U aMIUJIUTYJC
MOXHO HCIIOJB30BAaTh KypCOPBI.

UTo0BI U3MEPUTH YaCTOTY TIEPEXOTHOTO KOJIEOATEIBHOTO TpoIlecca Ha
HapacTaromeM GpPOHTe CUTHAIIA, BBITIONHUTE CIICTYIOIIHC TeHCTBHS.

1.

I I

&

Haxxmute kHoniky Kypcop, 4To0b1 0TOOPa3UTh COOTBETCTBYIOIIEE MEHIO.
Haxwmure kaonky Tun P> Bpems.

Haxxmure kHoniky Uctounnk > CHI.

Haxwmure dynkironansayto kaonky Kypcop 1.

C moMoIIbI0 YHUBEPCAIBHON PYUKH ITOMECTHTE KypcOp Ha MEPBBIA MUK
KO0J1€0aTeIbHOr0 IIEPEXOIHOTO TpoLecca.

Haxwmure dyHkironanpayto kHonky Kypcop 2.

C moMoIIbI0 YHUBEPCAIBHON PYYKH IIOMECTHTE Kypcop Ha BTOPOH MK
KO0J1€0aTeNbHOr0 IePEXOIHOTO TpolLecca.

B Menro MeHro kypcopa mpocMOTpUTE UHTEPBAT A B 4acTOTY (M3MEPEHHYIO
4acTOTy KoneOaTebHOTO MEePEX0JHOr0 mpolecca).

Tun

+

McTouHmk

£
%

At 540.0ns

AV 0.44V

Kypcop1

80ns]
1.40V|

Kypcop2
720ns

|

| |

| |

=S

‘1IIII:1IHHHHHHHIIII

| El 1/At 1.852MHz
I

| |

| |

|

| =]

8.
9.

0.96V

-~
Haxxmute kaHonky Tunm P> AMnianTyaa.

Haxwmure dyaknmonanpayto kHonky Kypcop 1.

10. C moMo1Ipi0 YHUBEPCATHHOW PYYKH ITOMECTUTE Kypcop Ha TIEPBBIA ITHK

KOJIe0aTeIbHOTO MEPEXOIHOTO MpoLecca.

11. Haxxmute dpyHKunoHansHyr KHOTIKY Kypcop 2.

12. C moMoImp0 YHUBEPCATHLHON PYyUKH IIOMECTUTE Kypcop 2 Ha HIDKHIOIO YacTh

CHTHajia KojaeOaTeJIbHOro IEPEXOOAHOTO MMporecca.
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B MeHI0 Kypcopa MOSBUTCS 3HAUYCHHUE aMILTUTY/bI KOJIeOaTenbHOTO
MEPEXOHOTO TMpoliecca.

Tun

- —— T
— —— — — —\‘{: —_—— e — — AcTouHmK
/-

AV 640mV

——

Kypcop 1
/ 1 1.46V

Kypcop 2|
820m

M3MepeHV|e ONUTEeNIbHOCTHU Hpe,[[HOJ'IO)KI/IM, IIpU aHAJINU3C (bOpMI:I UMIyjibCa H€06XOI[I/IMO OIIpPEACINTL €TO

40

MMNynbca  ATHTEIBHOCTH. JIJist 5TOrO BBIOTHHUTE CIICAYIOMHME ACHCTBH.

1. Haxwmute kaonky Kypcop, 4To0b1 0T06pa3uTh COOTBETCTBYIOIIEE MEHIO.
Haxxmute kHonky Tunm P> Bpems.
Haxxvute knonky Ucrounnk > CHI.

Haxwmure dynknmonaneayto kHonky Kypceop 1.

ook W

C noMonipi0 YHUBEPCATHLHON PYyUYKH TIOMECTUTE KypCOp Ha HapacCTAIOIHH
(hpoHT UMITyIIBCa.

&

Haxmure dhyaknnonanpHy0 KHONIKY Kypcop 2.

7. C moMomrsi0 YHUBEPCATHLHOW PYyYKH TIOMECTHTE KYpCOp Ha 3aHHA PPOHT
HMMITyJIbCA.

B menro Kypcop O6yayT 0ToOpakeHbI pe3yabTaThl CIETYIONINX H3MEPEHUN.
®  [lonoxeHue BO BpeMeHH Kypcopa | OTHOCHTENTbHO MOMEHTA CHHXPOHH3AIINH.
®  [lonoxeHune BO BpeMeHH Kypcopa 2 OTHOCHUTEITbHO MOMEHTA CHHXPOHH3AIINH.

B HuatepBan A, paBHBIH N3MEPEHHON JUTHTEILHOCTH UMITYJIbCA.
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~ T Tun

. .

McToYHmK

At 500.0ps
1/At 2.000kHz
AV 1.38V

| |

| | Kypcop 1
| | 0.00s
| |

I I

| |

— 1.00

[TPUMEYAHUE. B menio Hzmepernus 8 uucie agmomamuieckux usmepenull
00CmynHo usmepetue genudunsl [JIumensHoCmb NOLONCUMETbHO20 UMNYIbCA.
(Cm. cmp. 98, Boitnonnenue usmepenuil.)

MMTPUMEYAHUE. Jlannoe usmepenue maxaice omoopaxcaemcs npu 6blbope nyHKma
«O00oun nepuod meanopay 6 merio «Aemoycmy. (Cm. cmp. 88, Ilpamoyeonvrule u
UMNYIbCHbIE CUSHATBL.)

WU3mepeHue BpemeHn  Ilocie n3MepeHns AIMTENBHOCTH HMITYJIbCA MOXKET BOSHUKHYTh HEOOXOAUMOCTD
HapacTaHWsi  ONPEICIHTH BPEMs ero HapacTanus. Bpems Hapactanus 00bIYHO H3MEPSCTCS
Mexny ypoBHsimu cursana 10 % u 90 %. UtoOsl u3MepuTh BpeMs HapacTaHus,
BBINOJIHUTE CJICAYIOIUE IEHCTBUA.

1. Ilosepnute B rpymme «lopnu30oHT.» pydky MacmTad (cex/men) Tak, 9ro0bl
0TOOpa3uIIcs HapacTaomyii GPOHT CUTHAA.

2. C nomomsio pydek Macmrad (Bonbr/nen) u Ilosiokenue B rpymnie
«Beptuk.» nobeitecs, 4TOOBI CUTHAN 3aHUMaJl OKOJIO IISITH JeTICHUH 10
BEPTHKAIIH.

3. Haxwmure xHOnKy 1 (MeHIO kaHana 1).
4. Haxwure kHonky Boabt/men » Touno.

5. C momompro pyukn Macmrad (BonbT/en) B rpymie «Beptuk.» mobeiitecs,
9TOOBI CUTHAJI 3aHUMAJI POBHO IIATH JICJICHUIT 110 BEPTHKAIN.

6. C momompio pyuku IloJioxkenue B rpymnme «BepTuk.» ycTaHOBUTE
OCIIMJUIOTpaMMy IO LIEHTPY dKpaHa; TOMECTUTE JTUHHUIO pa3BepTKU CHUTHANa
Ha 2,5 Ne’eHus HUKE [IEHTPa KOOPAUMHATHON CETKU.

7. Haxwmure kHonky Kypcop, uTo061 0TOOpa3uTh COOTBETCTBYIOLIEE MEHIO.

8. Haxwure kHonky Tun » Bpems.
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9. Haxwmure kHonky Mcrounuxk P CHI.
10. Haxxmute pyHkunonansHyr kHonky Kypceop 1.

11. C moMomIsio yHUBEPCATBLHON PYUYKH MOMECTHTE Kypcop Ha TOUKY, B KOTOPOH
OCIIIJUIOTpaMMa CUTHAJIA TIepeceKaeT BTOPYIO OT LCHTPa JIMHHUIO CETKU B
HWKHEW MTOJIOBHHE 3KpaHa. DTOT YpOBeHb cooTBeTCcTBYET 10 % 0T ypoBHSA
cUrHana.

12. Haxwmute dhyHKIMOHANBHYIO KHOIKY Kypcop 2.

13. C nomo1s0 yHUBEpPCAIbHOM pyYKH IOMECTUTE Kypcop Ha TOUKY, B KOTOPOit
OCIMJUIOTpaMMa CUTHaJla IepecekaeT BTOPYIO OT LIEHTpa JIMHUIO CETKU B
BEpXHEH MOJOBHHE IKpaHa. DTOT ypoBeHb cooTBETCTBYET 90 % OT ypOBHA
CUTHaJa.

3uagyenue At B MeHIo Kypcop u ecTh Bpems HapacTaHHs CUTHAJA.
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[TPUMEYAHUE. B menio usmepenus 6 uucie asmomamuieckux usmepenuil
docmynHo usmepeHnue epemeru napacmanus. (Cm. cmp. 98, Boinoinenue
usmeperuil.)

[TPUMEYAHUE. Jlannoe usmepenue maxaice omobpasicaemces npu bloope NyHKma
«Hapacmarowuii pponmy 6 menio «Aemoycmy. (Cm. cmp. 88, [Ipamoyeonvhule u
UMAYTIbCHbIE CUSHAIBL.)
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IIpumeps! nprMeHEHHUS

[Mpeanonoxum, TpedyeTcst MOAPOOHO MPOaHATH3UPOBATh CUTHAI C BEICOKUM
YPOBHEM IIymMa, oToOpakaeMblil Ha ocruiuiorpade. OxXumaercsi, 4TO CUTrHa
COZIEP’KUT ropasno 0oJbllie JaHHBIX, YEM €T0 TeKyllee 0TOOpakeHHe Ha SKpaHe.

MpocmoTp curHana c
BbICOKMM YPOBHEM LIyMa

CIIeAYIOIINe TeHCTBUSI.

1.

2. Haxwure pyaknmnonanpHyro KHONKy Ik, merek.

Ilo BHCHIHEMY BUY CUT'HAJIa MOXHO 3aK/IIIOUYNUTH, YTO B CXEME CIIMIIIKOM BBICOKHIM
YPOBEHL LTyMa. Yro0OBI FJ'IY6)KC MpOoaHAJIM3UPOBATH 3TOT IIYM, BBIIIOJHUTC

Haxxmute kHonky COOp JaHHBIX, 4TOOBI OTOOPA3UTh COOTBETCTBYIOLIEE
MEHIO.

B pexnMe NMKOBOTO AETEKTUPOBAHMS O0Jiee PE3KO BBIACIAIOTCS OCTPHIC
BBIOPOCHI IIyMa B CHUTHAJE, 0COOCHHO €CJIHM YCTaHOBJIEHO OONbIIOE 3HAYCHHE
BPEMEHHOH pa3BEePTKH.
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Otpenenune curHana ot Temeps TpeOyercs mpoaHaIu3UpoBaTh GOPMY CUTHAIIA, UTHOPUPYS IIyM. UTOOBI
lwyma  CHU3HTb YPOBCHb CIIy9aifHOTO IITyMa Ha dKpaHe ocuuutorpada, BHITIOTHATE
CIEAYIOUIUE IEUCTBUA.

1.

2.
3.

Haxxmure kHonKy COOp JaHHBIX, YTOOBI OTOOPA3UTH COOTBETCTBYIOIIEE
MEHIO.

Haxxmure pynknmnonanpHyro kHOKy CpenHee.

Ucnonpayiite QyHKIMOHAIBHYIO KHOTIKY YCpeaHeHue i IPOCMOTpa
BJIMSIHUS KOJTMUECTBA YCPEIHEHNH Ha BUJ OCLMIIJIOTPaMMbI CUTHAA.

[Tpu ycpenHeHnn ypoOBEHb CIyYaifHOTO IIyMa CHHKAeTCsl, 4TO o0ierdaer
IIPOCMOTP CUTHasa. B mpuBeneHHOM HIDKe IpUMEpE MOCIIe YIATICHHUS IIIyMa
HPOSBIIINCH NIEPEXOJHbIE KoIeOaTeIbHbIe MPOLECCHl HA HApacTaloLIeM U
HUCXOIIIEM (PPOHTAX CUTHAA.

Perncrpaumsa ogMHOYHOro curHana

[IpeanonoxuM, B yCTpoicTBE CHU3HMIIACH HAJCKHOCTh pabOThl TepKOHOBOTO
pene u TpeOyeTcs U3yuuTh 3Ty npobnemy. Bo3MoxHO, €10 B TOM, 4YTO IpU
pa3MBIKaHHU peJle Ha €ro KOHTAKTaX BO3HUKAET HCKpa. Pere MOXKET 3aMBIKaTbes U
pa3MBIKaThCS HE Yallle, 4YeM IMPUMEPHO OJIMH pa3 B MUHYTY, TO3TOMY HaIlpsDKEHHUE
Ha peJie HeoOXOANMO PETUCTPUPOBATh KaK OJMHOYHBIH CUTHAL.

JI1s1 HacTPOUKH PETUCTPAIH OJUHOYHOTO CUTHAJIA BEITIOTHUTE CIICIYIOTHE
IEUCTBUA.

1.

[NoBepuute pyukn Macmrta6 (Bonst/nen) B rpymme «Beptuk.» 1 MacmTad
(cex/nmen) B rpynme «[OpU30HT.» B COOTBETCTBHH C OXKHIACMBIMU
IMana30HaMHU Ul CUTHAA.

Haxxmute kaonky COop AaHHBIX, 4TOOBI OTOOPA3UTh COOTBETCTBYIOLIEE
MEHIO.

Haxmute dyHkunonansnyro kHonky Iuk. perek.

Haxxmute kHOTIKY MEHI0 CHHX, YTOOBI OTOOPAa3UTh COOTBETCTBYIOIIEE MEHIO.
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5. Haxwmure xHonky Kpyruszna P Hapacr.

6. C nomouipbio pydkd YPOBeHb YCTaHOBHTE I YPOBHS CHHXPOHU3ALUU
HanpsDKEHHE, CpelHee MeXIy HaNPsDKCHUAMH 3aMKHYTOTO U Pa30MKHYTOTO
peie.

7. Haxwmure kHonky QOQUHOYH 3aMyCK, 4TOOBI HAYaTh COOP JaHHBIX.

[Ipu pa3mbikanny pese OyeT BHITOTHEH 3aIyCK U PErHCTpanus COOBITHS.

OnTumusaums [epBast ocumorpaMMa rmoka3blBaeT Hauyajao pa3MbIKaHUsS KOHTAKTa peJie B
PErMcTpaUMmu AaHHbIX  TOUKE 3armycka. DTO0 COOBITHE COMPOBOXKIACTCS CHILHBIM OCTPBIM BBIOPOCOM,
YKa3bIBAIOIIMM Ha JpeOe3r KOHTAKTOB U HATMYINEe WHAYKTHBHOCTH B CXEME.
NHIyKTUBHOCTH MOXKET BBI3BaTh UCKPEHUE KOHTAKTOB M MPEKICBPEMEHHBIM
OTKa3 peJe.

Jlnst oNTUMHU3aLUKN HACTPOUKHU MEPEe CHATHEM CIICAYIOIIEr0 OTCYETa MOXKHO
W3MEHUTH IapaMeTphl YIPaBJICHHUs CUTHAIOM (II0 BEPTHKAJIH, I10 TOPU30HTAIH
Y MapaMeTpsl CHHXpoHM3anuu). [Ipu cremyromeil perucTpaiy curHaia ¢
HOBBIMHU HacTpoikamu (IIpH MOBTOPHOM Ha)KaTWX KHONKH OQOIUHOYH 3aIIyCK)
oToOpakaeTcst Oonee AeTalbHast KapTHHA MOMEHTA Pa3MbIKaHUS pelie.
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W3mepeHune 3aaepxkn pacnpocTpaHeHUs cUrHana

[Ipeanonoxum, UMEETCs MOA03pEHUE, YTO B MUKPOIPOIIECCOPHOIN cUCTEME
BPEMEHHOI MTapaMeTp TaKTOBBIX UMITYJIHCOB ITaMSTH HAXOJUTCS Ha Kparo
JOIyCTHMOTO nuana3ona. Hactpoiite ocummtorpad mis m3MepeHus: BpeMeH!
3aIePKKU MEXKIY CUTHAJIOM BBIOOpa MUKPOCXeMBI CS U BBIXOIHBIM CUTHAJIOM
MHUKPOCXEMBI TTAMSITH.
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s u3mepeHust BpeMEeHU 3a1CpKKHA CUTHAIJIA BBIIIOJHUTE CIIEAYIOIIME TEHCTBHUS.
1. HaxmuTe KHONIKY ABTOYCT JJIsi CHHXPOHH3AIMH YCTONYHNBOTO OTOOpaskEeHUSI.

2. C moMoIIpio OpraHoB yrpaBiieHHs (10 BEPTHKAIH U 110 TOPU3OHTAIIH)
yCTaHOBUTE YAOOHOE I paboThl H300paKeHue.

Haxxmute kHonky Kypcop, 4To0s1 0TOOpa3uTh COOTBETCTBYIOIIEE MEHIO.
Haxwmure kaonky Tun P> Bpems.

Haxwmure kaonky Mcrounuk P CHI.

AU .

Haxwmure ¢ynkiponansayto kaonky Kypcop 1.
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7. C noMoIIbl YHUBEPCATbHON PyYKH IIOMECTUTE KypCOp Ha aKTUBHBIH (PPOHT
curnana CS.

8. Haxwmure QpyHxnuonansHyto kHonky Kypcop 2.

9. C noMouIbi0 YHHBEPCATBHON PYYKH IIOMECTUTE BTOPOI Kypcop Ha PpoHT
BBIBO/IA JJAHHBIX.

3naueHne At B MEHIO Kypcopa U eCTh 3a/IepKKa PacIpOCTPAaHEHUST MEKIY
OCIMJUIOrpAaMMaMH CUTHAJIOB. DTO 3HAYCHUE IOCTOBEPHO, TaK KaK IS
OCHMJIJIOTPAaMM OOOMX CHTHAJIOB 33J]aHO OJIMHAKOBOE 3HAYCHHE MaciiTaba mo
TOPU30HTAIH (CEK/IEN).

CVIHXpOHVI3aLIMF| no nMnynbcy onpep,enel-u-loﬁ ANUTeNbHOCTU

[IpeanonoxuM, 4To U3MEPAIOTCS UIUTEILHOCTH UMITYIbCOB B enu. Kpaiine
Ba)KHO, YTOOBI BCE UMILYJILCHI UMEJIH ONPENEIECHHYIO JJIUTEIbHOCTh. B 3TOM
HeoOxonuMo yoeauTthesi. CHHXpOHU3AMS 10 (PPOHTY MOKa3bIBAET, YTO CUT'HAI
HUMeeT NPaBUIbHYIO (GOPMY, & Pe3yIbTaThl H3MEPEHHUS ATUTEIBHOCTU UMITYTbCOB
HE OTIM4aloTCs OT cnenudukanuii. Tem He MeHee, OCTalOTCsl HEKOTOPhIE
MOJI03PEHUS.

1t HACTpOIKK Ha IPOBEPKY UCKAKEHUI NJIUTENBHOCTH UMITYJIECOB BBIIIOJHUTE
CJEAYIOIINE NEUCTBUS.

1. HaxmuTe KHOIKY ABTOYCT TSI CHHXPOHU3AIUN YCTOMIHMBOTO OTOOPaKCHUS.

2. B meHIO «ABTOYCT» HOKMHTE (YHKITHOHAIBHYIO KHOTIKY Il JIRIE:
MIPOCMOTPA OJHOTO IMKJIa CUTHAJIA ¢ OBICTPBHIM U3MEPEHUEM JITTUTSILHOCTH
HAMITYJIbCA.

Haxxwmurte kHOnKy MeHI0 CHHX, YTOOBI 0TOOPa3UTh COOTBETCTBYIOIIEE MEHIO.

Haxxmure xkaHonky Tunm P> UmmyJisc.

Haxwmure kaonky Mecrounuk » CHI.

S N A W

C nomonipio pydkd YpOBeHb B TpyIIIe «3amyck» yCTaHOBUTE YPOBEHb
CHUHXPOHHU3aIIMH BOJIM3U HIYKHEH TPaHUIIBI CUTHATIA.

7. Haxwure kHonky Korna » = (paBHO).
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8. C momonipio YHUBEPCAILHOW PYYKH YCTAHOBUTE JUIUTEIBHOCTh UMITYIIBCA,
MTONTyYeHHYIO ITPU H3MEPEHUH Ha mare 2.

9. Haxwmure kHOnKy Pa3znoe P> Pesxkum P> OObIuH .

[TosBUTCS cTaOMIBHOE I/1306pa)KGHI/IG (¢ CHHXpOHH3aHH6ﬁ 0 CTaHAAPTHBIM
HUMITYJIbCaM.

1. Haxwmure pynknmonansHyro kHonKy Korma u BeiOepure #, <, wim >,
[Ipu HaMUYKMK UCKAXKCHHBIX UMITYIbCOB, COOTBETCTBYIOIINUX YKa3aHHBIM
YCIIOBHUSM, BBITIOJTHACTCS 3aMyCK CHHXPOHU3AIUH.

[MPUMEYAHUE. 3nauenue wacmomsi CUNXpOHU3AYUU HOKA3BIBACH YACMONY
cobvimuil 3anycka cunxponusayuu. OHa modcem Oblmb MeHblUe YACHONbl
BXOOHO20 CUSHALA, USMEPEHHOU 8 PENCUME CUHXPOHUZAYUU NO OIUMETbHOCTIU
uMnynvCa.

CuHXpOHM3auua No BuaeocurHany

48

[Ipennonoxum, BEITIONHIETCS MTPOBEPKA BUICOCXEMBI MEAMIIMHCKOTO TTprbopa
U Tpebyercss 0ToOpa3uTh BBHIXOMHOW BHAcOCUTHAN. Ha BbIxonm mogaercs
Buneocurdan craumapra NTSC. /[ momydeHns cTabuiIsHOTO N300pakKeHIS
MCIIOJIb3YETCSl CHHXPOHU3AIUS TI0 BUCOCHUTHAITY.
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IIpumeps! nprMeHEHHUS

NMPUMEYAHUE. B 6orvuuncmee sudeocucmem ucCnonb3yemcs Kabens ¢
conpomugnenuem 75 Om. Bxoowvl ocyunnozpaga ne nosgonsiom obecneuums
COCNACOBAHHYIO HUZKOOMHYIO HA2PY3KY. sl ycmpanenus amniumyoHou
noepeuwHOCmU, 6bI36AHHON HECO2NACOBAHHON HACPY3KOU U OMPANCEHUSIMU,
NoOKIoYUme MeAHcoy KOAKCUATbHbIM Kabenem ¢ conpomueneruem 75 Om om
UCMOYHUKA CUSHANA U BXOOHBIM PA3LEMOM OCYUNLOSPADA CONACYIOWUL
nepexoouux 75 Om (Tektronix 011-0055-02 unu ananoeuunbsiii).

ABTOoMaTnyeckasn. UToObl BKIIOYHTH CUHXPOHHM3AalHMIO I10 IMOJIAM BUACOCUTHAJIA,
BBITIOJIHUTC CJICAYIOIIHC JICHCTBHSL.

1. Haxwmute kHONIKy ABTOYCT. [loCIe 3aBepiiieHus aBTOYCTAHOBKH Ha 3KpaHe
ocrmutorpada Oyzmer oToOpaXkeH BUICOCUTHAI, CHHXPOHU3UPOBAHHBIN 110
BceM moisiM (mapametp Bee moJist).

[Tpu BKITIOUEHHO# (YHKIMH aBTOYCTAHOBKH OCIMILIOrpad ycTaHaBIUBaeT
mapametp CraHmapr .

1. B meHto ABTOYCT HaXXMUTE (QYHKITHOHATBHYIO KHONIKY HeueTHoe moJie niu
YeTHoeE moJjie, YTOOBI BBIIOIHUTE CUHXPOHHM3alHUIO TOJIBKO IO HCUCTHLBIM
WJTU YETHBIM TOJISIM.

BpyyHyto. DTOT anpTepHATHBHBIN METO CHHXPOHU3AIUH TPEOYET BHIMTOTHEHHUS
OoupIero Komu4ecTsa AericTBuid. OmMHAKO I HEKOTOPBIX THITOB BUIEOCUTHAJA
CJIeyeT UCMOIb30BaTh UMEHHO €ro. s CHHXpOHU3AIlMU BPYYHYIO BBITTOJIHUTE
CJIEAYIOIINE NEHCTBUS.

. Haxwmwute xHonky 1 (MeHro kanana 1).

Haxwmure xkaonky Tum Bxoma » AC.

Haxxmute xHOTIKY MEHI0 CHHX, YTOOBI OTOOPAa3UTh COOTBETCTBYIOIIEE MEHIO.

Haxwmure BepxHIOI0 (yHKIMOHATIBHYIO KHOIIKY U BhIOEpHTE 3HaueHne Buaeo.

Haxwmure kaonky Mecrounuk » CHI.

S N A W N =

Haxwmure ¢yHkiponansHyo KHONKy CMHXPOHM3. U BEIOEpUTE 3HAUCHHE
Bce noasi, HeueTHoe nmoJie i UeTHoe moJie.
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7. Haxwmure knonky Crangapt » NTSC.

8. C momomsio perynsitopa Macmrad (cex/nen) B rpynmne « OpU30HT.»
M3MCHHUTE MacTad 1Mo TOPU30HTAIHM TaKHM 00pa3oM, 4TOOHI IoIie
0TOOpakajaoch Ha SKpaHe MOJTHOCTHIO.

9. C momomkto pyuykd MacmTad (Bonbr/nen) B rpymme «BepTHk.»
OTPEryIupyHTe BEPTUKANBHBIN pa3Mep N300pakeH sl TAKUM 00pa3oM, YTOOBI
Ha 9KpaHe 0TOOpaskaJiCsi BECh BHCOCHTHAI.

CuHxpoHusauma no  AsTomatiyeckas. Taxke MOXHO MPOCMATPUBATh CTPOKH BUJECOCUTHANIA B
CTPOKaM BuAeoCurHana  [peienax o UTo0bI BKIFOYUTh CHHXPOHH3AIHIO 110 CTPOKAM BHUICOCHUTHAIA,
BBITIOJTHUTE CJICAYIONTUE NCHCTBU.

1. HaxmuTte KHONIKY ABTOYCT.

2. Haxmure BepxHIOI0 (YHKIMOHAJIBHYIO KHOIIKY U BBIOEpHUTE 3HAUCHHE
CTpoka a1 CHHXpOHM3AIMU 110 BceM cTpokaM. (MeHio « ABTOycT»
BKTIOUaeT 3HaueHus Bee ctpoku u HoMep cTpoku.)

BpyuHylo. DTOT anmbTepHATHBHBIA METOJ] CHHXPOHH3AIUHU TPEOYyeT BBIMOTHCHUS
Oopirero KonudyecTsa AeiicTBuil. OIHAKO TSI HEKOTOPBIX THITOB BUAEOCUTHAA
CIeAyeT UCIOb30BaTh UMEHHO €ro. J[J11 CHHXpOHU3aIlu1 BPYYHYIO BBIITOJIHUTE
CIEAYIOLIUE IEUCTBUA.

1. Haxmute kHOKY MeHI0 CMHX, YTOOBI OTOOPa3UTh COOTBETCTBYIOIIEE MEHIO.
2. Haxwmure BepxHIOIO (yHKIMOHAJIBHYIO KHOTIKY U BEIOEpUTE 3HAaUeHHE Buneo.

3. Haxwmute QyHKimoHanbHyo KHONKY CHHXPOHU3. ¥ BBIOCPUTE 3HAUCHUE
Bce cTpoku, mubo BeiOepute 3HaueHre HoMep CTPOKM ¥ C TIOMOIIBIO
YHHUBEPCAJIBLHON PYUKH 3a/1aliTe HOMEDP CTPOKH.

4. Haxwmwure kaonky Ctangapt » NTSC.

5. C momompio perynstopa Macmrad (cex/nen) B rpymme «l Opu30HT.»
M3MEHHUTE MacuITald 1Mo TOPU30HTAIN TAKMM 00pa3oM, YTOOBI CTPOKA BHICO
oTro0Opakanach Ha SKpaHe MOJHOCThIO.

6. C momomipro pyuku Macmrad (BosbT/fen) B rpymme «Beptuk.»
OTPEryIUpPYHTEe BEPTUKANBHBIN pa3Mep H300paKeHHs TAKUM 00pa3oM, YTOOBI
Ha 3KpaHe 0ToOpa)alcsi BECh BUJCOCUTHAIL.
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BxopgHoit BugeocurHan

WUcnonb3oBanue pyHkumn  PyHKIMsA OKHa (MacIITaOMPOBAaHUE) MO3BOJISAET U3y4aTh ONPEAEICHHYIO 00IacTh
OKHa Ansl NpocMoTpa  CUrHama Ge3 M3MCHCHHs H300paXCHNs Ha OCHOBHOM 9KpaHe.

ocuunnorpamMme! HJ’IH ACTAJIbHOI'O IIPOCMOTpa CUrHaJia LIBETOBOM CUHXPOHHM3alMU B MMPEABIAYIIIEM

npuMepe 06e3 U3MEHEHHS OCHOBHOTO W300pakeHUs BHITIOIHUTE CICAYIOIIIE
JIEWCTBUSL.

1. Haxwmute kHOnKy Topu3 MeHI0 7 BBIBOJIa COOTBETCTBYIOIIETO MEHIO U
BbIOepuTe 3HaueHne OCHOBHOe.

2. Haxwmure QyHKIHOHAIBHYIO KHOTIKY 30HA OKHA.

3. C nomouipo pyukr MacmrTad (cex/men) B rpynme «[ Opu30HT.» BeIOEpHTE
sraueHue 500 He. DTo 3HaYeHHE OYyNET MCIOIB30BATHCS JUIA 00JIACTH
PaCIIMPEHHOTO MPOCMOTPA.

4. C nomousto pyuku IoJiokenue B rpynne « OpU30HT.» pa3MECTUTE OKHO
TaK, 9TOOBI OHO OXBaTHIBAJIO OOJIACTh CHTHAJA, KOTOPYIO HEOOXOIMMO
POCMOTPETH Oosiee MOAPOOHO.
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1. Haxwmute QyHKIIMOHATBHYIO KHONKY OKHO, 9TOOBI OTOOPa3UTh MOAPOOHBIN
BHJI BEIOPAaHHOW 00JIaCTH CHUTHAJIA.

2. C momomrsto pyukn MacmrTa6 (cex/men) B rpynme «[Opu30HT.» HacTpoiTe
PACIIMPEHHBIN MPOCMOTP YaCTH CUTHAJIA.

21)151 MEPEKIIIOYCHUSA MCKIY OCHOBHBIM PCKHUMOM IIPOCMOTPA U PEKUMOM OKHa
CJIy’Kat (I)YHKLII/IOHB.J'IBHLIC kHonkd OcHoBHOEe 1 OKHO B MeHIO 110 TOPU30OHTAJIN.

e
——:——>

<
<—_E_—

AHanus nwd)q)epeHuMaanoro KOMMYHUKALUWUOHHOIO CUrHana

HYCTB B JIMHUH HOCHC,HOB&TCHLHOﬁ nepeaayn JaHHbIX BO3HUKAIOT ICPUOANICCKUC
HEMOJIaAKU U UX NIpUYUHA NPCAIIOIOXKUTCIBHO 3aKI0YacTCd B HU3KOM

KauecTBe curHana. YToObl MMPOBCPUTH YPOBHHU U BPEM HApaCTaHUA CUT'HAJIA
nepeaayn AaHHbIX, HaCTpOﬁTG ocunnnorpa(l) JJIs 0TO6pa)K6HI/I$I CHHMKa IIOTOKa
IOCJICAOBATCIIbHBIX TaHHBIX.

ITockombky curHan siBisiercst muddepeHnnaIbHbIM, U ONITUMAIBHOTO
MIPEICTABICHUSI UCTIONIB3YETCsl MaTeMaTndeckas QYHKIUS ociuiuiorpada.
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MMPUMEYAHUE. Yb6eoumeco, umo oba npobnuka komnencuposansl. Paznuuus 6
KoMneHcayuu npoOHUK08 Oy0ym vleisoemsb Kak oumudxu 6 ouggepenyuaiviom
cueHarne.

Jlst otoOpaskennst nudPpepeHnanTbHBIX CHTHAIOB B KaHajgaxX 1 1 2 BBITOITHHUTE
CJEAYIOIINE NEeUCTBUS.

1.

2.

Haxwmure kaonky 1 (MeHro kaHana 1) u ycTaHOBUTE 3HaYSHHE MTapaMeTpa
I[Ipoonuk » Hanpsixenue P 3aryxanue paBHbM 10X.

Haxxmute kHOTKY 2 (MEHIO KaHana 2) ¥ YCTaHOBHUTE 3HaYCHUE TapaMeTpa
[poonuk P> Hanpsixenue » 3aryxanue paBapM 10X.

Ecnu ucrionssyrorest npodauku P2200, ycTaHOBHTE MEepEeKII0YaTen B
nonoxkenne 10X.

Haxxmute kHONIKY ABTOYCT.

Haxwmure kHOTTKYy MaTemMaTika, 9T00B OTOOPa3UTh COOTBETCTBYIOIIEE
MEHIO.

Haxwmure ¢pyHKIMOHANBHYIO KHOTIKY Onepanus 1 BEIOEpHUTE 3HAUECHHUE -.
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7. Haxwmure ¢pynknuonansHyto kHonky CH1-CH2 ans otobpakenus: curana
Pa3HOCTH O0TOOpa’kaeMbIX CUTHAJIOB.

8. UroObI yCTaHOBUTH MOJIOKEHNE MIIM MAcIITad pacueTHON OCIHUILUIOTPaMMBI,
BBITIOJTHUTE CJICAYIOIUC Hel‘/‘ICTBI/IH.

a. OtxirounTe 0ToOpakeHHe CUTHAIOB KaHAIOB 1 U 2 Ha 3KpaHe.

b. C momompio pydexk Macmrad u Ilosoxenue B rpymme «BepTuk.»
JUIS KaHAJIOB 1 W 2 M3MEHUTE MacIuTad U MOJIOKCHHE PAaCUCTHON
OCIMJITIOTPAMMBI.

YrtoObl mOMy4uTh OOJIEE CTAOMIBHOE OTOOpaskeHNE, HAXKMUTE KHONIKY OIMHOYH
3aMyCK IS KOHTPOJISI pETHCTPAMU CUrHaNA. [Ipy KakJoM Ha)kaTUH KHOIIKU
OauHOYH 3anmycK ocHWIIOrpad perucTpUpyeT MOMEHTAILHBI CHUMOK ITOTOKA
IUQPOBHIX JaHHBIX. [l aHamM3a CHrHajla MOXKHO MCIONB30BaTh KypCOpbI

WIIM aBTOMAaTHYECKHE U3MEPEHHS JTHO0 COXPaHUTh OCHMIUIOTPaMMY IS
HOCIIETYIONIET0 aHaAIN3a.

np0CMOTp U3MEHEeHUN UMneaaHca B CETH

[Ipennonoxum, uTo pazpabaTeiBagMasi cxemMa OyleT SKCIUTyaTHupOBaThCs B
IITUPOKOM JIMAIa30He Temreparyp. TpeOyeTcs OleHUTh BIUSHUE BHEIIHEH
TeMIIepaTypbl Ha UMIICIaHC LICTIH.

HOI[KJ'IIO‘H/ITC OCI_[I/IJ'IJ'IOI‘pa(b K BXOY U BBIXOAY CXCMbI U U3MCPHTC U3MCHCHUA
XapaKTCPHUCTHK, 06yCJ'IOBJ'I6HHBI€ HU3MCHCHUSIMU TCMIICPATYPhI.
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(—]

O Circuit

-

CH1 CH2

L In Out |

HJ’IH IMPpOCMOTpPa CUTHAJIOB HAa BXOJ€ U BbBIXOJC CXEMEI B (bOpMaTC BeIBOJA XY
BBITIOJIHUTC CJICAYIOIIHC )IeﬁCTBPIH.

1. Haxwmure kHOTKy 1 (MeHro kaHana 1).

2. Haxwmure nocnenoBarensHo [Ipoonuk » Hanpsiskenue P> 3aryxanue P>
10X.

3. Haxwwure kHOTKY 2 (MEHIO KaHama 2).

4. Haxwmwure nmocnenoBarenpHo [Ipoonuk P Hanpsixkenue P> 3aryxanue P
10X.

5. Ecnu ucnons3yrorea npoOuuku P2200, ycTaHOBHUTE MEPEKITIOYATENN B
nonoxenue 10X.

6. Ilomkmrounte MpOOHKK KaHaia 1 K BXOAY CXeMBI, a MPOOHUK KaHala 2 — K
BBIXOLY.

7. HaxMure KHONKY ABTOYCT.

8. C momompro pyuek Macmrad (BonbT/men) B rpymnne «Beprux» nobeiitech
MIPUMEPHOTO PaBCHCTBA aMILIUTY/] OTOOPaKaeMBbIX CUTHAJIOB CO BCEX KaHAJIOB.
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9.

Haxxmute kHOTIKY DKpaH, 4T00BI 0TOOPA3UTh COOTBETCTBYIOIIEE MEHIO.

10. Haxxmute kHonky @opmar P XY.

Ha sxpane ocummnorpacga nossstcs purypst Jluccaxy, mpeacTaBisioniie
BXOJHBIC Y BBIXOIHBIC XaPAKTEPUCTUKU CXEMBI.

11. C nomoueio pyyek Macwmrad u [onoxenune B rpynne «Bepruk.»

YCTAaHOBHUTE U300pakeHue, yIoOHOoe IS paboTHI.

12. Haxxmute kaomniky IlocaecBed. » Heorpanuu.

[Ipu m3MeHeHnu TeMIieparypsl OCIeCBeUeHNE Ha DKpaHe OyIeT oTpaxarb
U3MEHCHHUS HCCIEAYEMBIX XapaKTEPUCTUK CXEMBI.

Peructpaums gaHHbix (ans mogenen TDS1000C-EDU HepgocTynHA)

[Ipennonoxum, TpedyeTcs UCIONb30BaTh OCIMILIOrpad Ui 3alUCH JaHHBIX 3
WCTOYHHKA Yepe3 ONpeelICHHbIC TPOMEXYTKH BpeMeHH. MO)KHO HACTPOHTH
YCIIOBHSI CHHXPOHHU3AIMHU, YTOObI ocumiiorpag depe3 omnpenesieHHbIe
HPOMEKYTKH BPEMEHH COXPAHSJI BCE 3apETHCTPUPOBAHHBIE CUTHAIIBI C
uHpOopMaImel o BpeMeHn Ha 3arnomuHaromem USB-ycrpoiicTse.

1.

HactpotiiTe ocummiorpad Ha UCIONB30BaHUE TPEOYEMBIX yCIOBUH
CHUHXPOHHU3AIMK AJIs1 cOOpa AaHHBIX. BcraBbTe 3amoMuHaloIIee
USB-yctpoiictBo B USB-pa3beM Ha nepenHel naHemnu.

Haxxmute Ha nepenneii nanenu kHonky CepBuc.

B mosiBuBIIIEMCST OOKOBOM MEHIO HOXKMHTE KHOMKY Permcrpanusi JaHHbIX,
9TOOBI 0OTOOPA3UTh COOTBETCTBYIOIIEE MEHIO.

Haxmute B 60KOBOM MEHIO KHOTIKY Permcrpainusi 1aHHBIX, 9TOOBI BEIOpATh
Bxai. TIpu oToM akTuBUpYyeTcs QyHKIHS perucTpauuy TaHHbix. Korma ata
(GyHKIMS BKIIOYEHA, HO 3allyCK eIlle He MPOM30IIeN, Ha ocuuiorpade
otoOpakaeTcs cooOrieHne: «Peructpanus TaHHBIX — OXKHUTaHUE 3AITYCKa.

Iepen BrmtoueHrEM (QYHKLIUHM PETUCTPALIMU JAHHBIX CIELyeT NpeIBapUTeIbHO
BBIOPaTh UCTOUHHUK CUI'HAJIA, IJIUTEIBHOCTD U HAIKY.

Haxwmwure kHOnKy McTOUHMK, YTOOBI BEIOpaTh HCTOYHUK CUTHATA IS
perucTpanuu JaHHBIX. MOXKHO UCIIOIB30BaTh OJJUH U3 BXOJAHBIX KaHAJIOB WU
pPacCUYeTHYIO OCHMIIOrPAMMY.

Haxxmute kHONKY JIUTENBH-TH CTOJIBKO pa3, CKOJIBKO MoTpedyercs,

WIN UCTOJIB3yHTE MHOTO(QYHKIMOHATIBHYIO PYyUKY IUIS BEIOOpA HYKHOU
JUTTENBHOCTH PerucTpanuy curuaiga. Bo3MoxHbIe BapuaHThl BEIOOpaA: OT
0,5 no 8 waco ¢ npupamenuem 30 MUHYT U OT 8 10 24 4acoB ¢ MpUpaALIEHUEM
60 MmuHyT. MOKHO TaKke BrIOparh pexkuM HeorpaHud., 4To0bI 3ayCTUTH
PETUCTPALMIO JaHHBIX 0e3 OrpaHUYEHUsI BO BPEMEHH.
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IIpumeps! nprMeHEHHUS

Haxwmure kHOnKy BeIOpaTh manky, 4ToOBI yKa3arh, T/Ie CIIeyeT COXPaHHUTh
cobpannyro nHDOpManuio. B mosBuBIIEMCs MEHIO MOJKHO WIJIM BHIOpATh
CYIIECTBYIONIYIO TIAIIKY, WM 3a7aTh HOBYIO Tarky. [lociie 3Toro Haxxmure
kHonKy Hazan, yToObl BEpHYThCSI B OCHOBHOE MCHIO PETUCTPALIUU JIaHHBIX.

3amycTuTe cOOp MaHHBIX, HAITPUMEDP, HAXKATHEM Ha TIepeIHeH TaHeH KHOTIKU
Onunoun 3amyck win Ilyck/crom.

Korna Ha ocummnorpade 3akaHuuBaeTcsi 3aTpe0OBaHHAsT ONIepalHs
pEeTHUCTpalliy JaHHBIX, HA HEM oToOpaxkaeTcs coolieHne «Perucrpanus
JAHHBIX BBITIOJTHEHA» W (PYHKIUS PETHCTPAIH OTKIIIOYaeTCS.

MpepenbHbin TecT (ana moaenen TDS1000C-EDU HepocTyneH)

[IpeanonoxuM, TpebyeTcst HCIOAB30BaTh OCIMIIIOrpad, 9TOObI OTCIICKHUBATD
COOTBETCTBHE aKTHBHOTO BXOAHOTO CUTHaJIa IIa0JIOHY U COOOINATh, IPOLIENT HIIH
He TPOIIeN TECT, B 3aBUCUMOCTH OT TOTO, JIEKHUT JIM BXOJAHOM CUTHAJI BHYTpHU
TpaHMLl, YKa3aHHBIX B IAOIOHE.

1.
2.

Haxxmute Ha nepenneii manenu kHonky CepBuc.

B mosiBuBIIeMcst 60K0BOM MeHI0 HakmuTe KHOTKY IlpeneabHbIi TecT,
4TOOBI 0TOOPAa3UTh COOTBETCTBYIOIIEE MEHIO.

Bri6epute B 60KOBOM MeHIO MyHKT MCTOYHHMK, YTOOBI 3a/1aTh NCTOYHUK
CHTHaJIa, KOTOPBIH OyJleT CpaBHUBATHCA C MAOIOHOM MPEJCTHLHOTO TECTA.

Bri6epure mynkt CpaBHUTD €, YTOOBI YKa3aTh MIa0JIOH PEISTHHOIO TECTa
AJid CpaBHCHHUA C TCCTUPYEMBIM CUT'HAJIOM, BLI6paHHBIM n3 MeHio McTouHUK.

Haxxmure B O0koBOM MeHIO KHOTIKY HacTpoiika mabona, 9To0b

3a/1aTh TPAHMIIBI TSI CPABHEHIS C CUTHAJIOM MCTOYHHMKA Bxozda. 1llabmon
MOKHO CO3/IaTh UCXOS M3 BHYTPEHHEH WM BHEIIHEH OCIMLIOTPAMMEI C
HCTOJIb30BAHUEM TOPU30HTATIBHOTO U BEPTHKAJIBHOTO AOMYCKOB. Ero Takike
MOXHO CO3/IaTh C TIOMOIIIBIO paHee COXPAaHEHHBIX MapaMeTpOB IIabIoHa.

B nosiBuBmIEMCs GOKOBOM SKpaHHOM MEHIO BBIITOJHHUTE CIICAYIOLIHE
JIEUCTBUSL:

Haxxmmure KHOIIKY I/ICTO‘IHI/IK, YTOOBI 3a1aTb MECTOIIOJIOXKECHNEC NCTOYHHKA
CHUrHajia, uCroJb3yeMOoro ajs Co3aaHusd mabioHa MMpeaACJILHOro TeCTA.

Haxxmute kHonky Ilpenesi mo BepTHUKAJM U C IOMOIIBIO YHUBEPCATIbHOM
PYYKH YCTaHOBUTE 3HAUYEHHUE IpeJelia Mo BEPTUKAIHU (B JENEHUAX IO
BEPTUKAIN), C TOMOLIBIO KOTOPOTO TPH CO3AaHUM Ia0I0OHa TECTa MOXKHO
WU3MEHATH OCLMIIOIPAMMY HCTOYHHKA B BEPTHUKAJIHLHOM HAIPaBIICHHH.

Haxxmute kaonky ITpeaest mo ropu3oHTANM U C TIOMOIIBI0 YHUBEPCATbHON
PYYKH YCTAHOBHTE 3HAUCHHE Mpeesa Mo TOPU30HTAIH (B ICICHHUSIX O
TOPU30HTAIN), C TIOMOIIIBIO KOTOPOTO MPH CO3JJAHUH IMA0IOHa TECTa MOXKHO
HU3MCHATH OCIHIUJUIOTpaMMy MCTOYHHKA B TOPU30HTAJILHOM HAIlPAaBJICHUH.
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Haxwmure xHonky [IpuMeHUTH MIa6JI0H, 9TOOBI COXPAHUTH OCHUAILIOTPAMMY
mabJIoHa IS OTIOPHOTO KaHaja, BEIOpaHHoro B MeHIO HazHaueHue.

Haxxmute kHonky HazHaueHnue, 4ToObI 3a71aTh MECTOIIOJIOKEHHE 00IacTH
OTIOPHOM MaMATH, UCIIOIB3YEMOM JJIsl XpaHEeHUs abIoHa MPeeIbHOTO TECTA.

Haxxmute kaonky OTo0pakars madaoH 1 BeiOepuTe 3HaueHUE BRI nmn
BbikJ1, yToObI 0TOOpaXxaTh MM HE 0TOOpaXkaTh COXpaHEHHBIH MIa0JIOH.

Haxxmure kHONKy /leficTBHe PH HAPYIIEHUH U B MOSBUBIIEMCS MEHIO
BbIOEpUTE JEHCTBHIE, KOTOPOE JOKHO OyAeT NPEeaNpUHITO OCIMIUIOrpadoM
rocie oOHapyXeHHs HapymeHnss. MoxHo BeIOpaTs COXpaHUTh OCIHMILIOTP.
i CoXpaHMTh U300paskeHHe.

Haxwmure kHONKy OCTaHOBHTD MOCJE U C TIOMOUIBIO MOSIBUBIIEHCS
KHOIIKU C TEM K€ CaMbIM UMEHEM 33]aTh YCIOBHE OCTAHOBKH MPEAEIHHOIO
tecta. Beioepure Kosmu-Bo ocu-rpamm, KonnyecTBo HapymeHui miu
JIUTeNbH-Th U C IIOMOILBIO0 YHUBEPCAIBHON PyUKU YCTaHOBHUTE Tpedyemoe
KOJIMYECTBO OCLMIUIOTPaMM, KOJIMYECTBO HAPYIICHUH MM MPOMEKYTOK
BpEeMEHH (B CEKYHAaX) A0 OCTAaHOBKHU. Tarxke MO>KHO BBIOpaTh BapHaHT, IIPU
KOTOPOM TE€CT OCTAHABINBAETCSA BPYyUHYIO.

Haxxmute kHonky TecT AJisi HEPEKITIOYEHNS MEXTY 3aIllyCKOM M OCTaHOBKOH
npenensHoro Tecra. Ilocime Toro kak BBl OCTAHOBUTE TECT, HA DKpaHE
ocrmiuiorpaga OyaeT oroOpakaTbest CTaTUuCTHKA Tecta. OHa BKIIFOYaeT o0Iiee
KOJTMYECTBO MPOBEPOK, KOJTHMUECTBO MPOIIEANTNX MTPOBEPOK U KOIUIECTBO
cboes.

PyxoBozncTBO 10 skcrutyararuu ociiorpados cepun TDS2000C u TDS1000C-EDU



BbicTpoe npeobpasoBaHue Pypbe

OTa maBa coAepKUT MoapoOHOE ONKcaHue CIIOCOOO0B UCTIONB30BaHUS PEKUMA
Math FFT (beictpoe npeobpazoBanue dypre). Pexxum BIID nmo3Bomnser HaliTi
YaCTOTHBIE KOMIIOHEHTHI (CIIEKTp) CUrHaia Bo BpeMeHHoU obnactu (Y T). Pexum
BII® ncnonp3yercs A MPOCMOTpPA CIEAYIOMNX THIIOB CUT'HAJIOB:

AHAJIN3 TAPMOHUYCCKUX COCTABJIAIOIIUX B CCTAX NUTAHUSA,
HU3MEPCHUEC TaPMOHUNYCCKUX COCTABIAIOIINX U HCKaXXCHUHU B CHCTCMAX;

OIMPEACICHUC XapAKTCPUCTUK ITYMOB B UCTOYHHKAX MMOCTOAHHOI'O
HaIIPSXKCHUS,

TECTUPOBAHHE UMITYITbCHOTO OTKJIMKA (PUIBTPOB U CHCTEM;

aHaJ M3 BUOpaIuy.

Jlist uconms3oBaHus peknMa bI1Id HeoOXOMMMO BBITTOHUTE CIICAYOIIHE

JEUCTBUS:

B 33/1aTh HCTOYHHK CHT'Haja (BO BpEMEHHOH 00acTh);

®H  otobOpas3uts cnexTp BI1D;

B BpIOparh THI oKHa BIID;

B HAaCTPOWTH YaCTOTY BHIOOPKHU IJIsi OTOOPAKEHUs] OCHOBHOM YacTOTHI U
rapMOHMK O€3 HaJIOKEHUS CIIEKTPOB;

¥ JCIIOIB30BATh AJIEMEHTHI YIPABIECHU MacIITaOOM AJIs yBEIUUEHHS CIIEKTPa;

|

MPOBECTH U3MEPEHUS CIIEKTPa C UCIIOIh30BaHHEM KypCOPOB.

YcTaHoBKa napameTpoB CUrHana Bo BpeMeHHOW 06nactu

[lepen ucnonp3oBanuem pexunma bIID HE0Ox0AUMO YCTaHOBUTH apaMeTpPhl
curHana Bo BpemeHHoi obnactu (YT). 171t 3TOr0O BBIIIOIHUTE CIIEAYIOIIUE

IEUCTBUSL.

1. HaxMuTe KHOTIKY ABTOYCT [T OTOOpakeHus curHaia Y T.

2. C nomompio pyuku Ilono:xkenue B rpymie «BepTHK.» MTOMECTUTE
n3o0pakeHue curHana Y1 B IEHTp Mo BepTHKaJIU (Ha HYJIEBOM JIEIEHUN).
DT0 00ecCIeunT NPaBUILHOE 0TOOPAKEHHE 110 CTOSTHHON COCTABJISIONIEH TIPH
BI1®.

3. C nomompsto pyuxu Iomosxkenne B rpynmne « OpU30HT.» MOMECTUTE

aHAIIM3UPYEMYIO YacTh curHaia Y T B cpeHue BOCEMb JIeJICHUN Ha SKpaHe.

s pacuera criektpa BII® B ocrmmtorpade ucmonb3yrorcs 2048 Touek
CpeIHeil yacTH CHUTHaJjla BO BpeMeHHOU 00macTu.
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Yactora HaikBucra

4. C momomsto pyuku Macmrad (Boabr/nen) B rpymmne «BepTuk.»
OTPETYIIMPYHTE BEPTUKATLHBIN pa3Mep N300paKeHUS TaKUM 00pa3oM, 9TOOBI
Ha 3KpaHe oToOpakancsa Bech CUTHAJ 1enukoM. Eciu oroOpaskaercst He Bech
cUrHal, ocuuuiorpad Moxer AaTh ommOouHbIe pe3ynbTarel BI1O (3a cuet
N00aBJIeHUs] BBICOKOYACTOTHBIX COCTABIISIOLINX ).

5. C momomipio pyukn Macmrad (cex/nen) B rpynne «l opu3oHT.» noadepute
Tpebyemoe paspernieHue 1 crekTpa bI1d.

6. Ecmu Bo3aMOXXHO, HacTpoTe ocnuiuiorpad Ha oToOpakeHHe HECKOIBKHUX
MIEPHUOJIOB CUTHAJA.

[Tpu noBopore pyuku Macmrtad B rpymnme «[Opu30HT.» AJst BeIOOpa Oomnee
OBICTpOH pa3BepTKH (0TOOpakeHHE MEHBILETO KOJMYECTBA MIEPHUOOB) B
crnekrpe bBII® oroOpaxaercs Oonee MUPOKUI TUANA30H YaCTOT U CHUKAETCS
BepOSITHOCTh nckakeHuid bIID. (Cm. crp. 63, HUckasicenus BIIP.) OnHako
[IPU 3TOM YaCTOTHOE pa3pelieHue ocuuiorpada CHIKAETCs.

Jns HacTpoiiku otoopaxkeHust BIID BHIMONHUTE CIIEAYIONIHE JCHCTBUS.

1. Haxwmute kHONIKY MaTemMaTHKa, 9TOOB 0TOOPa3UTh COOTBETCTBYIOIICE
MEHIO.

2. Haxwmure kHonky Onepanus P BIID.
3. Bribepute kaHam, sIBISIONUICI HCTOYHUKOM Jyis onepanuu BI1D.

Bo mMHOrUX ciydasx ocuusutorpad mo3Bosser noiay4ars crektp BIID gaxe 6e3
CHUHXPOHHU3AIUN BPEMEHHOTO CUTHaNIA. B 0COOCHHOCTH 3TO CIPABETUBO IS
MIePUOANICCKUX U CITyIaiHBIX CUTHAJIOB (IITYMOB).

[MTPUMEYAHUE. Hecmayuonaphoie cucnanvt u naxkemol UMnyibco8 Heobxooumo
CUHXPOHUZUPOBAMb MAKUM 00PA30M, YMOOblL OHU PASMEWATUCH KAK MOICHO
bnudice K yeHmpy dKpaua.

MakcuMainbHas 9acToTa, KOTOPYIO 0€3 OMMO0K MOKET H3MEPHUThH TG POBOI
ocruiorpad B pexxuMe OIU(PPOBKU B PeaibHOM BPEMEHH, PaBHSCTCS TIOJIOBUHE
YacTOTHI IUCKPETH3AIMH. DTy 4acTOTY Ha3bIBAIOT YacToroi Halikucra. [[ns
9acTOT BHIIIE YacTOTH HallKBUCTa CKOPOCTh PETHCTPAIH OTCUETOB SBISETCS
HEJ0CTAaTOYHOM, UTO MPUBOAUT K HCKakeHUIM bIID. (CMm. ctp. 63, HUckaoscenus
BII®.)

[Tpu maTemaruueckoit 06padotke B criektp bIID curnana mpeobpasyrorcs
3HadeHns 2048 HeHTpaTbHBIX TOYEK CHTHANIa BO BpEMEHHOW OONacTH.
Pesynprupytomuii ciektp BII® conepxkut 1024 Touku ot 0 'l 10 4acToThI
HaiixBucra.
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O6bruHO criektp BII® Ha 3kpaHe ckUMaeTcs 0 TOpU30HTaNH 10 250 Touek, HO ¢
rmoMoIeo GyHkuu MacmtadupoBanus bII® MoXHO pa3BepHYTH CIIEKTP, YTOOBI
0oee oAPOoOHO 0TOOPA3UTh €r0 KOMIIOHEHTHI B Kax 10k u3 1024 Toyek TaHHBIX.

MMPUMEYAHUE. Yacmomnas xapaxmepucmuka ocyuiiozpagpa no

BEPMUKATLHOMY KAHALY UMeenm NoL02Ull cnao evluie noaochl nponyckanus (40

MIy, 60 MI'y, 100 MI'y uau 200 MI'y, 6 3asucumocmu om mooenu, uiu 20 My
npu 6KIIOUEHHOM 02PaHUYeHUU noA0Cyl nponyckanus). Taxum obpazom, cnekmp
BII® mooxcem codepoicams OelicmeumenbHy uHpopmMayuo o Yacmomax eviule

nonocwl nponyckanus ocyunioepaga. OOHaKo 3HAYeHUs AMIIUNYObL 8OIUIU UTU
eblule 8epxXHell Yacmombl NOJOCbL NPONYCKAHUS He MO2YM CUUMAMbCs MOYHbLMU.

OtobpaxeHue cnekrpa b

Haxwmure kHonky MaTeMaTHKa, 4TOOBI OTOOPa3UTh COOTBETCTBYIOIIECE MEHIO.

BriOepute kaHAI-HICTOYHUK, aJTOPUTM OKHA U KO3 uiuent ypenuienus bI1O.
OnHOBpEMEHHO Ha 3KPaH MOKHO BBEIBECTH TOJBKO OAWH CIieKTp BI1D.

MapameTp BMN® HacTpoiiku OnucaHue

MCTOYHMK CH1, CH2, CH31, CH41 Bbibop kaHana, senstoLLerocs MctouHukom bro.

OkHo XEeHHWHra, Nrockoe, NPSIMOYT. Bbibop Tuna okHa BIN®;(Cwm. cTp. 62, Boibop okHa bI1P.)
Macwtab BIo X1, X2, X5, X10 WN3meHenne macwraba B no ropusontanm; (Cwm.

CTp. 65, YsenudeHue u UsMeHeHUe NONoXeHUs chekmpa

B0
1 Tonbko Ans YeTbipexkaHarbHbIX 0CUMANorpacos.
K_L
Tek 11 Wl Trig'd  Pos:280.0 KHZ  MATH
[ 1 Operation
E ] FFT
<
E = OcHoBHas
CH1 rapMOHMKa
M
1 ‘wWindow
I Hanning
’: FFT Zoom [apMoHuKa
ik II l!ll\ ] P

[ [] T bk and

CH 1 10dB, _50.0 kHz
L

(1.00 MS/s) 7Hann1'ng
%f_J R/_J

2 3

4

5

1. YacroTa Ha UEHTpaJIbHON JTUHUU CETKH.

2. Macmra6 no Beprukany, a1b Ha nenenue (0 1b =1 B,y ).
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w

. Macmirab nmo ropu30oHTaNy, YacToTa Ha JeJICHHE.
4. Yacrora AUCKPETU3ALMH, BEIOOPOK B CEKYHIY.

5. Twun oxna BIID.

Bbi6op okHa BN

OKHO CHI)KaeT MpocaunBaHUe CHEKTPaIbHBIX 4acToT B criekTp bIID. IIpu
BBIMOJTHEHUH OBICTpOro MpeobpazoBanus DPypre npeanoaaracTcs, 4T0 BpeMEHHOM
CHUTHAJ OBTOpsieTcs OeckonedHo. [ menoro uncna mukios (1, 2, 3, ...)
BPEMEHHOI CUTHaJl HAYMHAETCS U 3aKaHYMBAETCS Ha OTHOM U TOM K€ YPOBHE U B
(opMe curHasa OTCYTCTBYIOT Pa3phIBEI.

[Ipu HeleoM YKcie IUKIOB CUTHANIA BO BPEMEHHOM 00JIaCTH HavYaubHas U
KOHEYHAs TOYKW UMEIOT pa3Hble ypoBHU. [lepexon oT HauaabHOH K KOHEYHOH
TOYKE TPUBOIUT B Pa3phiBy B (hopMe CHUTHAJA, YTO B CBOIO OYEpE/Ib BBHI3HIBACT
MOSBJIEHNE BHICOKOYACTOTHBIX COCTABIISIONIUX MTEPEXOHOTO MpoIecca.

Time-domain
(YT) waveform

<« Center 2048 _,..
data points

Discontinuities
/\/\/\/

Without windowing

[IpumeHeHne OKHA K CHTHATy BO BpeMEHHOW o0macTu u3MeHsieT (hopMy CUTHAJA
TaKkuM 00pa3oM, 4TO HaYallbHOE ¥ KOHEUHOE 3HAYCHUE CONMMIKAIOTCS, B pE3yJIbTaTe
YEero YMEHBIIAETCS BEIMYMHA pa3phiBa.
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Time-domain
(YT) waveform

| Center2048 __|

== e

| data points |

| | Point-by-point

| | multiply

| |

| | Window

\ function

| J : L | (Hanning)

| |

| |

[ | YT waveform

after windowing

With windowing

Oynxnus Math FFT Bkmiouaet Tpu mapamerpa okHa BII®. Kaxaoe okHo
IpeAcTaBIseT co00H KOMIIPOMHCC MEXY Pa3peIIeHUEM 110 YaCTOTE U TOUHOCTHIO
aMIUTUTYIHBIX 3MepeHuid. Br1bop okHa ompenensercs He0OXOAUMOCTRIO
M3MEPEHUS] KOHKPETHBIX BEIMYUH U XapaKTEPUCTUKAMU UCXOJHOIO CUTHAIA.

OkHoO U3mepeHue MapameTp
XeHHuHra lMeproamnyeckue bonbluas TOYHOCTb MO YacToTe, HO
OCLMANorpammbi MeHbLLAsi TOYHOCTb MO aMMnIUTyAE Mo
CPABHEHMIO C NITIOCKUM OKHOM
nnockoe Mepnoamnyeckue Bonbluas TOYHOCTb N0 amMnanTyge,
oCUMnnorpamMmbi HO MeHbLUasi TOYHOCTb NO YacToTe No
CPaBHEHMIO C OKHOM XEHHMWHra
npsiMoyT. mnynbschl w CneuuanbHoe OKHO st CUrHamnoB, KoTopble
nepexoaHble He umeloT pa3pbiBoB. OHO (haKTUYECKM
npoLeccsl 9KBMBANEHTHO OTCYTCTBUKO OKHA

UckaxeHusa BIN®  Korma ocummiorpad perucTpupyer CUrHaiI BO BpeMEHHON 00JIACTH, COJepKaIIni
TapMOHHKH C YaCTOTAMH BBIIIE YacTOThI HalikBrcTa, MOTYT BO3HHKATh HEKOTOPEIE
npobnemsl. (CMm. ctp. 60, Yacmoma Haiikéucma.) CKOPOCTh perUCTpaIiuu
OTCUYETOB HEIOCTATOYHA JIJISl YaCTOT, IPEBBIIIAIONTNX YacToTy HailikBucra. 310
MPUBOAUT K MOSBICHHIO HU3KOYACTOTHBIX TAPMOHHK, 36pKaJIbHBIX OTHOCUTEIEHO
yactoThl HalikBucrta. Takue nmapa3suTHble TApMOHUKH HA3bIBAIOT Mapa3uTHBIMU
COCTAaBJISIOUIIMH.
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YcTpaHeHue napasuTHbIX

64

rapMOHUK

<— Nyquist frequency

Amplitude

(one-half sample rate)

.dll I .

| Frequeﬁ& ? ? ? | | |

Aliased frequencies Actual frequencies

N

s ycTpaHeHHs apa3uTHBIX TAPMOHUK MONPOOYHTE IPUMEHUTD CIIEAYIOIINE
MEpBHL.

C momousio pyuku MacmTad B rpynmne «[opu30oHT.» (cex/aen) 3agaiire 6onee
BBICOKOE 3HAYCHUE YACTOTHI JUCKpeTH3auuu. 110CKONbKY ¢ yBelTUYEeHHEM
Y4acTOTHI AMCKPETH3AINH YBETHUNTCS dacToTa HalikBucTa, mapa3suTHbIe
TapMOHHKH OyLyT 0TOOpaXkaThCsl Ha MPaBHIBHBIX YacToTax. Eciiu Ha axpaHe
0TOOpakaeTcsl CAUIIKOM MHOTO TAPMOHHUK, MOJKHO YBEJIMUHUTD pPa3pellcHue
criektpa BII® ¢ momomrsto mapamerpa «Macmrtad bI1Dy.

Ecnu HEeT HE0OXOMMMOCTH MPOCMAaTPHUBATh TapMOHUKH BEITie 20 M,
3agaiTe 15 napamerpa [lopor n.n. 3HaueHue Bxi.

[MpuMennuTe BHEITHUN QUIBTP K UCXOIMHOMY CHUTHAIY, YTOOBI OTPaHUYUTh
JMana3oH €ro rapMOHUK 3HAUEHUEM HIXKE 4acToThl HalikBucCTa.

Onpenenute napa3uTHbIE TAPMOHUKN U UTHOPUPYITE HX.

Hcnone3syiiTe cpeacTBa ynpaBieHUs MACIITaOOM U KypCOpHI AJISl YBEIUUEHHS
U BBINIOJIHEHUS u3Mepenuil B criekrpe BIID.
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YBenuyeHue u usmeHeHne nonoxeHus cnekrpa bre

MonoxeHue u macwTab no
rOpU3oHTanu

MonoxeHue n macwTab no
BEpTUKanu

[ns BeinonHeHus nusmepenui B cnekrpe bII® MOXHO HCONAB30BaTh YBEIIMUCHHUE
Macmraba u Kypcopsl. [t yBenmueHus MaciTada 1mo ropu30HTAIN CITYKUT
mapameTp ocmuntorpada Macmrad BII®. s yBenndeHus 1Mo BepTHKATH
HCTIOJB3YIOT 3JIEMEHTHI YIIPABIEHUA BEPTUKAIbHON Pa3BEPTKOM.

[Tapamerp Macmrab BI1® no3somsiet pactsanyTthb criektp bIID mo ropusonTamu
0e3 M3MEHEHHS YacTOTHl TUCKpeTn3anuu. JloCTYITHBI ciiemytomniiue ko3 GUIIHESHTH
Mmacmrabuposanus: X1 (mo ymomuanuto), X2, X5 u X10. Korna ucrons3yercst
ko3¢ ¢unmeHT X1 1 curHan pasMelneH 1no UeHTPY KOOPAUHATHOW CETKH, JIeBOH
rpanuuei asusercs yactora 0 I'u, a mpaBoi rpanuneit — vacrora HaiikBucra.

[Tocne mpumenenuns macmradbupoBanus crekTp bBIID pactiarusaercs
OTHOCHUTCJIIBHO HCHTpaHLHOﬁ JIMHUHU CCTKH. I[pyrI/IMI/I CJIOBaMH, IEHTpaJIbHasA
JIUHUS CETKH SIBJISIETCS] OCBIO JUISl YBEITUYCHUS TIO TOPU30HTAIH.

Hns capura cnexrpa bII® BopaBo noBepuute pyuky Iloso:xkenue B rpymme
«I'Opu30HT.» Mo yacoBo#l cTpenke. sl cOBMEIeHUs IIEeHTpa CIEKTpa C
LIEHTPaIbHON JIMHUEH CETKA HAXXMUTE KHOIIKY YCTAHOBUTH HYJIb.

Pyuku ynpaBneHus] BEpTUKaIbHONW pa3BEPTKOM MO3BOJISIOT PETYIHPOBAThH
MacmTal U nojoxeHue oroopaxaemoro crnekrpa BII® mig coorBercTByromero
kaHana. Pyuka MacmTad B rpynme «BepTHK.» T03BOJISET BBIOIHSIThH
Macmrabuposanus ¢ koddpdunuentamu X0.5, X1 (1m0 ymonuanuto), X2, X5 u
X10. Cnekrp BII® pacTsaruBaercst o BEpTHKaIN OTHOCUTENIBHO Mapkepa M
(pacmonoXeHHOH! Ha JIEBOM Kparo PKpaHa pacdeTHON OMOPHOI METKH KPUBOK).

UYtoOBI IEpeMECTUTh CIEKTP VIS JAaHHOTO KaHajla BBEPX, IIOBEPHUTE PYUKY
ITosoxkenne B rpynne «BepTHk.» 110 4aCOBOM CTPEIIKE.

WU3mepeHune cnektpa BIP ¢ nomoubo Kypcopos

Jiia criekTpa MOXKHO BBITIONTHUTH CJIETYIOIINe 1BAa U3MEPEHUS: aMITUTY/bI
cnekTpa (B 1b) 1 yactoTs! (B ['11). AMIIuTyna u3MepseTcsi OTHOCUTENBHO YPOBHS
0 nb, rne 0 nb paBHsaeTcs 1 By,

Kypcops!l MOXHO MCIIOIB30BaTh AJIS U3MEPEHU pH Jr000M yBenrmueHuu. s
3TOTO BBIMOJIHUTE CIEAYIONINE JEHCTBHS.

1. Haxwmute kaonky Kypcop, 4To0b1 0TOOpa3uTh COOTBETCTBYIOIIEE MEHIO.
2. Haxwmure kHonky Mcrounuk P MATEM.

3. Haxwmure QpyHKIIMOHATBHYIO KHONKY Twn u BEIOEpUTE MapaMeTp AMILTATYAA
unu Yacrora.

4. Jlns nepemeleHus Kypcopa 1 U Kypcopa 2 UCIoNIb3yIOTCS YHUBEpCAJIbHbIE
pyuKu
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T'opu3oHTaNBHBIE KYPCOPBI CITYKaT UIsl U3MEPEHHS aMIUIMTYABI, 3 BEPTUKAIbHBIC
Kypcopbl — U1 nu3MepeHus yactoTel. Ha akpaHe oroOpaxaercs: nmpupalieHue
MEXy IByMs KypcopaMH, T. €. 3HaYeHHEM B IOJIOKEHUH Kypcopa | 1 3HaueHueM
B MOJIOKEHUH Kypcopa 2. Ilpupamienue paBHseTcs: aOCOMIOTHON BETHYMHE
pa3HOCTU 3HaYeHUH Kypcopa 1 MuHyC Kypcop 2.

l
Kypcopbl amnamnTy bl KypCOpbI YacToThl

N3mMepeHus 4acTOThl MOXHO TPOBOJIUTH, HE UCTIONB3Ys Kypcophl. st aToro ¢
momortsto pydku Horizontal Position (ITomoskeHue 1o ropu30HTAaIN) IIOMECTUTE
TFapMOHUKY Ha LICHTPAJIbHYIO JIMHUIO KOOPJAUHATHON CETKU U ONPEAEIIUTE
3HAYCHUE B MTPABOM BEPXHEM YTy SKpaHa.
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3anomMmuHarowee yctponctso USB u nopTbl yCTPOUCTB

B s10i1 maBe onncano ucnons3oBanue nopros USB (Universal Serial Bus) ans
BBITIOJIHEHHUS! CIISAYIOMUX 3a/1a4.

B CoxpaHEHHE W BBI30B OCHHJUIOTPAMM M HAaCTPOEK, a TaK)Ke COXpaHEHUE
CHHUMKOB JKpaHa.

®  [leyarb CHUMKa 3KpaHa.
B Jlepemgaya ocimiIorpaMm, HaCTPOEK U CHUMKOB 3KpaHa Ha [1K.
B JIMCTaHIIMOHHOE YIPABJICHHUE OCIMILIOrpadoMm.

st pabotel ¢ mporpammubIM obecrieuenueM PC Communications 3amycTure ero
1 00paTUTECh K AIIEKTPOHHOHN CIpaBKe.

MopT 3anomuHatowero yctponctea USB

Ha nepenneii nanenu ocuwiorpada uMeeTcst HOPT 3allOMHUHAIOIIETO
ycTpoiictBa USB, B KOoTOpBII BCTaBIsieTcs 3anioMuHaromiee ycrpoiicrso USB,
MpeaHa3HadYeHHOe T XpaHeHus (aitmo. Ocrmmniorpad MOXKeT COXpaHATh
JaHHBIE B 3amoMuHaroneM ycrpoiictee USB u 3arpyxarh JaHHBIE U3 TTAMSITH.

e

~ PROBE COMP_ PROBE
sveikHzdl CHECK

|

.

1817-510

MopT 3anomuHatoLLero ycTpoiictea USB

NMPUMEYAHUE. Ocyunnocpag noodepcusaem sanomunaiowue yCmpoucmea
obvemom He bonee 64 I'b.

JList moicoeIMHEHNS 3alTOMIHATOIIETO yeTpokicTBa USB BEITIOTHUTE CIIEAYIOIINE
JEUCTBUSL.

1. Ilpunoxwure 3anomuHaroniee ycrpoiictso USB Kk cOOTBETCTByIOIIEMY
nopty USB ocimmnorpada. dopma kopiryca 3allOMHHAIOIIETO YCTPOWCTBA
o0ecrieunBaeT MPaBUIbHYIO YCTaHOBKY.

2. BcraBpTe 3aoMUHAIOIIEE YCTPOMCTBO B IOPT 0 yIIOpa.

Ecnu Ha 3amoMuHaroneM yCTpOHCTBE IMEETCS CBETOAMO/, OH MHUTAeT BO
BpeMs 3anucH uiK ureHus (Qaiina nanaeix. Ha skpane ocummnorpada
MOSIBJISIETCS 3HAYOK YaCOB, IOKA3bIBAIOIINH, YTO 3aII0MUHAIOLIEE yCTPOICTBO
AKTUBHO.
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Bpemsa ucxopgHoro
CYUTbIBAHUSA
3anoMMHaKLWero
ycTpoucTBa

®opmaTupoBaHue
3anomMuHaroLwero
yCTpoOMCcTBa

0b61LeM 3anoMuHaroLero
ycTpoucTBa

68

ITocne coxpaHeHUs UK BBI30BA (aiia CBEeTOAMOMHBII HHAUKATOP (SCITH OH
€CTh) TIepeCcTaeT MHUTaTh, a 3HAYOK YaCOB MPOMaaaeT ¢ 3kpaHa. Kpome toro,
MOSIBIISICTCS] CTPOKA MOJCKA3KH, YBEIOMIISIONIAs O 3aBEPIICHUH OTIePAIHH
COXpaHEHHsI UK BBI30BA.

UYroObl BEIHYTH 3amioMuHaroniee ycrpoiictso USB, noxxaurtecs, moka
CBETOIUOAHBIA MHANKATOP (€CIIM OH €CTh) IIEPECTaHET MUTATh UM TIOKa MOSBUTCS
CTPOKa MOJCKA3KH, U3BEIIAONIAs O 3aBeplleHuH onepanud. [locie atoro
BO3BMHUTECH 34 KPald 3alIOMUHAIONIETO YCTPOUCTBA U U3BIIEKUTE €TO U3 MOPTa.

Kaxerif pa3 mpu ycTaHOBKE 3aIlIOMHHAIOINIETO YCTPOUCTBA OCIIIIIOTpad
CUMUTBIBAET €0 BHYTPEHHIOK CTPYKTYpY. Bpemsi cUMTBIBaHUS 3aBUCHUT OT
o0beMa U criocoba GopMaTUPOBAHHS 3aAIIOMHHAIOIIETO YCTPOMCTBA, a TAKKE OT
KOJIMYeCTBA XpPaHUMBIX Ha HEM (paiiioB.

[TPUMEYAHUE. Dopmamuposanue 3anomunarowezo ycmpoicmea USB na
11K no3eonsem 3HAUUMENbHO COKPAMUMb PEMS UCXOOHO20 CHUMbBIBAHUS
sanomuHawux ycmpoticme emxocmuio 64 MB u bonee.

ITpu dpopmatupoBanuy 3anoMuHaronero ycrpoiicrsa USB ¢ Hero ynansioTcs
Bce AaHHble. J[na GopMaTrupoBaHus 3alIOMHUHAIOIIETO YCTPOHCTBA BHIIIOIHUTE
CIEAYIOLIUE ICUCTBUA.

1. Bcrassre 3anmomuHatoniee ycrpoiicteo USB B coorBercTByromuit USB-mopt
Ha TMepenHel maHeau ocuuuiorpada.

2. Haxwwure kHonKy CepBuc, 9TOOB 0TOOPA3HTh COOTBETCTBYIOIIEE MEHIO.
3. HaxwmwuTte kHOTIKY YnpasJjienue daiiiamu P Pa3noe P ®@opmar.

4. YtoOBI 0ThOpMaTHPOBATH 3aAIIOMHHAOIIECE YCTPOHCTBO, HAKMHUTE KHOTIKY Jla.

B 1 Mb namsiTu 3armoMHUHAIONIETO yCTPOHCTBA OCHMIIIOrpad) MOKET XpaHUTh
(aiinbl IepeyrcIeHHBIX aee TUIIOB B CIEAYIOMNX KOTUYECTBaX.

®m  Pesymerarsl 5 oneparuit Coxp. Bce; (CM. ctp. 72, Coxpanenue 6cex OanHbix 6
sude gatinos.) (Cm. crp. 101, Coxpanumes éce.)

B 16 (aittoB CHUMKOB 3KpaHa (KOJIMYeCTBO (DAMIIOB 3aBUCUT OT hopMara
caumka); (Cm. crp. 73, Coxpanenue cnumra 6 gatin.) (Cm. ctp. 102,
Coxpanums uzobpagicerue.)

250 ¢aiinoB mapaMeTpoB HACTpOiiku ocumiuiorpada (.set); (Cm. crp. 103,
Coxpanumo Hacmpotixy.)

B 18 ¢aiinos ocummiorpamm (.csv); (Cm. ctp. 103, Coxpanume
OCYUTLIOZDAMMY.)
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MpaBuna ynpaBnexnus thannamu

[Tpu xpaHeHUH JaHHBIX ocUMUIOrpada B 3alIOMUHAIONIEM YCTPOMCTBE
MPUMEHSIOTCS CIICLYIOLIHE [TPaBrila yrpasieHus painamu.

m  TIpexje ueM 3anuchiBaTh (aiiisl, ocuusuiorpad MpoBepsAeT HATHYUC
CBOOOJIHOTO MeCTa B 3aIlIOMUHAIOIIEM YCTPOUCTBE. Eciu mamsT Juist 3aricu
(haiiyioB HEMOCTATOYHO, OTOOpaAKACTCS TPEIYTPEKTAIOIICE COOOIIECHNUE.

B TepMHH «IanKa» COOTBETCTBYET KaTaJloTy 3alloMUHaroIero ycrpoiicrsa USB.

B Jlo YMOJIYaHHUIO B KaY€CTBEC MECTA PACIIOJIOKCHUA NJIA COXPAaHCHUA U
CUHUTBIBaAHUA (baﬁna OPpUHUMACTCA TCKyIaA Iarka.

u KOpHCBLIM KarajoroM sisasiercss A:\.

B [Ipu BriItOYCHHUU IpUOOpa OCHMILTOrpad) BOCCTAHABIMBACT TEKYIIYIO MAMKY
B Katanore A:\; TO e caM0Oe MPOUCXOJNT, €CIIH BCTABUTH 3aMIOMUHAIOIIEE
yerpoiictBo USB mocie BKITIOUeHHsI ocniorpada.

B Vms daitra MoXKeT comepikaTh OT OTHOTO 0 BOCBMH 3HAKOB; 32 HUM CJICIYIOT
TOYKA U pacIIMpeHue, JIUHON OT OHOTO 10 TPEX 3HAKOB.

®m  JlnuHHBIC MMEHA (aiiyioB, CO3IaHHBIC B OMEPAIMOHHBIX CUCTEMAax
MIEPCOHATBHBIX KOMITBIOTEPOB, OTOOPaXKAIOTCS B COKPAIIEHHOM BHJE TI0
MpaBUjIaM COOTBETCTBYIOIIEH OMEPAllMOHHON CUCTEMBI.

®m  limeHa ¢aiiioB He 3aBUCST OT PETUCTPA H OTOOPAKAKOTCS MPOMUCHBIMH
OyKBaMH.

Memto YnpasneHnne ¢aitraMu MOYKHO UCTIOIB30BATh VIS BRITIOTHECHUS CIICAYFOIITHX
3ajau.

B OrobpaxxeHHE COACPKUMOTO TEKYIIIECH MMaIKH.

B Bri0op daiina win nank.

B JlepeMmeleHue B Ipyrue MankH.

B Co3znanue, MepeMMEHOBAHUE U yAaJieHne (aiijioB U Marok.
m  dopmaTupoBaHHE 3arlOMUHAONMEro ycrpoiictea USB.

(C™m. ctp. 115, Vnpaerenue gatinamu na 3anomunarowem ycmpoticmee USB.)

CoxpaHeHue ¥ BoccTaHoBreHUe hannos Ha 3anoMuHawwem yctponctee USB

CymiecTByeT JBa criocoba coxpaneHus ($aiijioB Ha 3aIIOMHUHAIOIIEM yCTPOUCTBE
USB:

B ¢ nomompbio MeHto Coxp/Boccr;

B ¢ nmomompbo ¢yHKIMH CoxpaHuTh KHOTKH Ileduars.
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Jlst 3ammcy ¥ BOCCTaHOBJICHUS JaHHBIX C 3allOMHHAoMIEro ycrpoiictea USB
HCITOJIB3YIOTCS CIIeAyrommue myHKTh MeHIo Coxp/BoccT:

B Coxp.CHUMOK

m  Coxp. HaCT.

B CoXpaHHUTb OCLMJIUIOTD.
B Boccr.HacT.

®  Boccranos. ocHuJIorp.

[MPUMEYAHUE. Knonky newamu @) yooicro ucnonvzosams o bvicmpoeo
coxpanenus ¢haiinos na zanomunarouem ycempoiicmee. Ceedenuss 00
00HOBPEMEHHOM COXPAHEHUU HECKOTbKUX (DAllI08 Ul NOCLe008amenbHOM
COXpaHeHuu CHUMKO8 9Kpana cm. 6 pasoeine «Hcnonvzosanue gyuxyuu
coxpanenus kuonku nevamuy. (Cm. cmp. 72, Henonvsosanue gynxyuu
CoXpaneHus KHONKU ne4amu Ha nepeoueti namenu.)

Onuum Coxp.cHumok ,  Memnro Coxp/BoccT obecneunBaeT coxpaneHue B (aiiie Ha 3aOMUHAKOIIEM
Coxp. HacT. u CoxpaHuTb yctpoiictBe USB cHuMKa sKpaHa, HACTPOHKHU ociiiiorpad)a uik JaHHBIX

OcuMnnorp. OCHUJIJIOTPpaMMBI.

Bce onmuu coxpaneHust NeUCTBYIOT aHaIOrHYHO. B KadecTBe mpumepa
paccMOTpUM coxpaHeHHe Qaiiyia CHIMKa dKpaHa B (haiiie Ha 3aIIOMHHAIONIEM
ycTporictBe. it 3TOro HeOOXOAMMO BEITIONHUTE CIIETYIOIINE NeHCTBUS.

1. Bcrassre 3anomuHaroniee ycrpoiicto USB B coorBercTByromuii USB-nopr.

2. Haxwmure kHonky Cepsuc P Ilapamerpst » Hacrpoiika npuntepa u
BBEINTE CIEAYIOLINE apaMeTPHI:

OKOHOMMYHbIN Bkn, Bbikn Bo3MOXHOCTb NeyaTtn M3obpaxeHus

PEXUM 3KpaHa Ha 6enom boHe, ecnm BbIbpaHo
Bkn

OpmeHTauus KnukHas, AnbbomHas OpwueHTaums uzobpaxeHus npu neyaty

3. [Ilepeiinute K 5KpaHy, KOTOPBIA TpeOyeTCs COXPaHUTb.
4. Haxwmure Ha nepeaHeit nanenu kHONKY CoXp/BbI30B.
5. Bribepure onmuro Jeiictue P Coxp.cuumok P CoxpaHuThb.

Ocuwmmnorpad coxpaHsieT CHUMOK dKpaHa B TeKyIlel manke B Bue Qaiina
C aBTOMaTH4ecKku reHepupyeMbiM umeHeM. (Cm. ctp. 101, Coxpanenue
u occmanosnenue.)
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Onuum BoccT.HacT. 1 Mento Coxp/Bocet obecrnieunBaeT BOCCTaHOBIEHUE U3 (pailila Ha 3alIOMHHAIOLIEM
BoccraHoB. ocuunnorp. ycrpoiictBe USB HacTpolKu ocrmiorpada Wid JaHHBIX OCITIILIOTPaMMBL.

Bce onuumu BoccTaHOBIIEHUS IEUCTBYIOT aHAOTMYHO. B KauecTBe mpumepa
paccMOTpPHUM BOCCTaHOBJICGHUE OCIMIUIOTPaMMBI U3 (haiisia Ha 3aOMUHAIONIEM
ycrpoiictee USB. Jlnst 3T0ro HE0OXOAMMO BBITIOTHUTH CIEIYIOIIUE TCHCTBUS.

1. Bcrassre 3anomuHatomee ycrpoiictBo USB ¢ HyxHBIM (aiiiom
OCIIMJUIOrpaMMBI B cooTBeTcTBYOmMI USB-nopT Ha nepennei naHenu
ocrtorpada.

2. Haxwwure Ha epenHeit maneny KHONKY CoXp/BbI30B.

3. Bribepute ommmro Jdelictue P BoccTranoB. ocumiiiiorp. » Briopath
daiin.

Jns mepexona K Ipyroil marke Ha 3allOMHUHAIOIIEM YCTPOMCTBE MOKHO
HCIIONB30BaTh OMKi0 CMEHUTH TAIKY.

4. C nomouplo YHHBEpCaJIbHON pYUKH BbIOepuTe (paiiin oCuMIIorpaMmbl st
BOCCTaHOBJICHUSI.

1o Mepe NpOKPYTKH MEHSAETCSI UMSI BOCCTaHABIMBaeMOro (aiina.

5. Bribepure napametp B u 3amaiite 00macTs OMOPHOW MaMSITH IS
BoccTaHoBIeHUs ociumiorpamM: RefA nmu RefB. B 4-kananpHBIX Momesax
umerorcs takxke oomactu RefC u RefD.

6. Haxwmure pynkumnonanpuyio kHonky Recall FannnCHx.CSV
(Boccranosnenne FnnnnCHx.CSV), rae FannnCHx.CSV — ums daiina
OCLUJIJIOTPaMMBI.

MMPUMEYAHUE. /[ns nanok na 3anomunarowem yCmpoucmee, CoOepicaujux 0Oun
Gaiin ocyunnocpammol, evioepume Coxp/evizoe W /leiicmeue W Boccmanos.
ocyunnozp. W B u 3a0aiime oonacms 0nopHOU namsamu 01 0CCMaHOGIEeHUS]
ocyunnozpammol. Mms atina nosensemcs 8 none Bocemanos. (Cm. cmp. 101,
Coxpanenue u goccmaHosienue.)
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3anomuHatomiee ycrpoicTBo USB 1 OpPTHI ycTpOHCTB

WUcnonb3oBaHue (hyHKLMKU COXPAHEHUS KHOMKM NeyaTh Ha nepeaHen NaHenm

CoxpaHeHue BceXx AaHHbIX
B BUge pannos
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Knonky neuaru @) na MepeHe maHenn ocIpuiorpada MOXXHO TIepEeHACTPOUTh
JUTISL BRITIOJTHEHUS 3amicH B 3arromuHatomee USB-ycTpotictBo. UTOOR HACTPOHUTH
KHOIIKY II€YaTu A COXPaHCHUA JAHHBIX, BBIITOJIHUTE OAHO M3 CICAYIOIIHUX
JNEUCTBUIA:

®  Coxp/Bb13oB P Coxp. Bce P Knonka PRINT.

®  Cepsuc P Ilapamerpsl P HacTpoiika npunTepa.

[MPUMEYAHUE. Ceemoouoonulii unouxamop psaoom ¢ KHONKOU nevamu
yKasvieaen, Ymo 6KI0YeHAa albMepHAMUEHAS QYHKYUS COXPAHEHUs,
nocpeocmeoM KOmMopol MOICHO 3aNUcame OaHHbIE 8 3aNOMUHAOUjee
USB-ycmpoticmeo.

Omiust Coxp. Bcero B (aiisibl MO3BOJSET COXPAHATh HHPOPMALIHIO, UMEIOIIYOCS
Ha ocumutorpade, B Buzae ¢aiinos Ha 3anomMuHaiomeM ycrpoiictee USB. s
OITHOTO UCTIONB30BaHus onuu Coxp. Bcero B (haiinbl Tpedyercs He 6omee 700 kb
MecTa Ha 3allOMUHAIOIIEM YCTPOMCTBE.

[Tepen coxpaneHueM TaHHBIX Ha 3anoMuHaomeM USB-ycTpoiicTBe HEOOXOAMMO
HACTPOUTH KHOIIKY nesarn® na nepeAHeil maHeny Ha BBIOIHEHHE QYHKIUH
coxpanenus. s storo Beibepute Coxp/Boi30B P Coxp. Bce P KnHonka
PRINT » Coxp. Bcero B (aiiibl.

Jlns coxpaHeHUs BCceX TaHHBIX, MMEIONTUXCS Ha OCITuIorpade, B 3allOMUHAOIIEM
ycrporictBe USB BBITIOTHUTE CIETYIONTUE ACHCTBUS.

1. Bcrassre 3anmomuHaroniee ycrpoiictBo USB B coorBercTBytonuii USB-nopr.

2. YtoOBI caenarh Manky Ha3HAYCHUS TEKYIICH MMankoi, HaXKMUTE
(DYHKIIMOHAJIEHYIO KHOTIKY BhIOpaTh mamnky.

[pu xaxxnom Haxkatuu kHonku [IEYATD Ha nepenneli manenu ocuusuiorpage
B TEKYIEH MalKe co3qaeTcd HOBas Malka U € aBTOMaTHIeCKH IPHCBAauBaAETCs
M.

3. Hactpotite ocrmtorpad it perUCTPAIH HYKHBIX TaHHBIX.
4. HaxwmuTte KHONKY Me4aTu (coxpaHeHHa)@.

Ocmmiorpag co3aacT Ha 3alOMUHAIONIEM YCTPOHCTBE HOBYIO ManKy U
COXPaHUT B HEM CHUMOK dKpaHa, JaHHbIE OCHMIJIOTPAMM U HACTPOUKH
(opmara ¢aiina. [Tanke npucsanBaercs ums Buga ALLnnnn. (Cm. ctp. 101,
Coxpanenue u goccmanosienue.)

Jlns mpocMoTpa criicka (aitiios, co3manHbIX GyHKIHer «Coxp. BCero B (hauib»,
BbiOepuTe MeHI0 CepBuC P> YnipaBiienue ¢aiigiamu.
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UcToyHmuk

3anomuHatomiee ycrpoiictBo USB 1 TOpThI ycTpOHCTB

WUwmsa chaina

CH(x)

FnnnnCHx.CSV, rge nnnn — aBTOMatnU4eckn reHepupyembii
HOMEP, a X — HOMep KkaHana.

MATEM.

FnnnnMTH.CSV

OnopH(x)

FnnnnRFx.CSV, rae x — cooTseTcTBYlOLWas 6ykBa namsTy.

CHUMOK aKpaHa

FnnnnTEK.???, roe 77?7 — Tekywui coopmat chaiina.

Hactpoitku

FnnnnTEK.SET

Tun daiina

Copepxumoe U NpMMeHeHue

.CSV

Copepxut TekctoBble cTpokn ASCII, B KOTOpbIX NepeuncnatoTes
3HayYeHUs BpeMeHU (OTHOCUTENBHO MOMEHTA CUHXPOHU3aLNK)

W amMnanTygbl Ans kaxgsix u3 2500 Touek AaHHbIX
ocuunnorpammbl curHana. CSV-thainbl MoXHO UMNOPTUPOBATbL
LS aHanuaa B MHOTVe TUMbl MEKTPOHHbLIX Tabnuy u
MaTeMaTU4ECKNX NPUMOKEHMIA.

SET

CopepxuT TekcToBble CTpoki ASCII, B KOTOPbIX NEPEYNCIIAITCS
3HaYeHuns HacTpoeK ocuunnorpada; paclummpoBKy CTPOK

CM. B pyk080dCmee No Npo2pamMMupo8aHur Yugposbix
ocyunnoepagos cepuli TDS2000C u TPS2000.

CHuUMKN 3KpaHa

®aiinbl UMNOPTUPYIOTCS B ANEKTPOHHYIO TABNULY W NPUNOXKEHNS!
Ans 06paboTKM TEKCTOB; TUN (halina obpasa 3aBUCHT OT
MPUNOXEHNS.

[TPUMEYAHUE. [lo mex

nop, noKa 3mu HACMPOUKU He OYOYm U3MeHeHbl, OHU

coxpansromes oadice npu Haxcamuu knonku Hacmpoitka no ymonuanuio.

CoxpaHeHMe CHUMKa B DTOT mapaMeTp MO3BOJISET COXPaHUTL 00pa3 9Kpana ocuuuiorpada B aie ¢
tpaitn  mmenem TEKnnnn.???, rae ??? — 3a1aHHbI#H ¢dopmat rpaduueckoro daiina. B

MPUBEACHHON HIXe TabnuIe nepednciersl Gopmarsl Gaiios.

®opmar anna Pacwmuperue Onucanune

BMP BMP Wcnonbsyetcs no ymonyaxuio. B ocHose

aToro chopmarta nexuT anroputM CxaTus
6e3 notepb. Popmat COBMECTUM C
OONbLUMHCTBOM TEKCTOBbIX penakTopos u
3NEKTPOHHbIX Tabnuu

EPSIMAGE EPS

®opmar Postscript

JPEG JPG

B ocHoBe 3T0ro chopmarta nexuT anroputm
cKaTus ¢ noTepsiMu; 06bIYHO 3TOT hopmar
NPUMEHSIETCS B LMGPOBLIX Kamepax 1
ApYruX LnpoBbiX oTorpacdmyeckmx
YCTpOMCTBaX.

PCX PCX dopmart, Mcnonb3yemblin B rpadnyeckom

penaktope Paintbrush (MS-DOS)
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3anomuHatomiee ycrpoicTBo USB 1 OpPTHI ycTpOHCTB

MopT yctponcte USB

®opwmar chaiina PacwwupeHue Onucanue

RLE RLE ®opmart ¢ koguposaHuem Run-Length
Encoding. B ocHoBe ¢hopmata nexut
anropuTtM cxatus 6e3 notepb

TIFF TIF ®opmar Tagged Image File Format

ITepen coxpaneHueM JaHHBIX Ha 3anomuHaroeM USB-ycrpoiicTBe HE00X0MUMO
HACTPOUTH KHOIIKY IeYaTy Ha TepeIHeH MaHeld Ha BRINIOTHEeHNE (DyHKIHH
coxpanenus. Jlmsa satoro Beidoepure Coxp/BbizoB P Coxp. Bce P Knomka
PRINT » Coxpanenue cHUMKA B (paiir. Psmom ¢ kHOKO# mmewaTn
3arOpUTCs CBETOMMOMHBIN UHAMKATOp «COoXpaHEeHUe», YKa3bIBAIOIIUN Ha
BBITIOJTHCHUE AJIBTEPHATHBHON ()YHKIIUU.

s coxpaHeHUs] CHIMKa SKpaHa B 3artoMuHaromneM ycrpoiictse USB BeimonanTe
CIEAYIOUUE IEUCTBUA.

1. Bcrassre 3anomuHaroniee ycrpoiictso USB B coorBercTByrommii USB-nopr.

2. YroObl chenaTh ManKy Ha3HAUCHHUS TEKYIICH MarKoM, HaXXMHUTE
(hyHKIIMOHAJIEHYIO KHOTIKY BhIOpaTh manky.

3. [Ilepeiinute K 3KpaHy, KOTOPBIA TpeOyeTcs COXPaHUTb.
4. Haxwmure KHONIKY ne4aTtu (COXpaHeHI/IH).

Ocmutorpad coxpaHseT CHUMOK dKpaHa B BHAE ¢aiira ¢ aBTOMaTHIeCKH
FeHEPUPYEMBIM UMCHEM.

st mpocMoTpa crucka TOCTYHBIX (haiiioB, co3qanHbIX (yHKIuen « Coxp. Bcero
B (aitiiely, Be1OepuTe MeHIO CepBHC P> YiipaBiienue gaiijamu.

Ocummtorpad noxcoenunsiercs K [K wiu mpuHTEPY, COBMECTHMOMY C
PictBridge, ¢ momorupo kabeass USB. [opt ycrpoticte USB pacmnonoxeH Ha
3ajHel maHenau ocumuiorpada.

2722014

nopt yctponcte USB
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3anomuHatomiee ycrpoiictBo USB 1 TOpThI ycTpOHCTB

YcraHoBka Ha K nporpammHoro o6ecneyveHua PC Communications

A

MoakntoyeHue k MK

IMpexne yem mogxmounth ocumorpad k [TK, HeoOXoauMO yCTaHOBHTh
Ha [IK mporpammuoe obecriederrie PC Communications ¢ KOMITaKT-THCKa,
MOCTaBJIIEMOr0 BMECTE C OCHMILIOTpadoMm.

OCTOPOXHO. Ecnu nooxmiouums ocyuniocpag x I[IK do ycmanosexu
npocpammuozo obecneuenus, ITK ne cmooicem pacnosname ocyuinocpag.
Ocyunnozpagh 6yoem nomeuer Kak HEU38eCmHoe YCmpoucmeo, U Ces3b ¢ HUM
He Oyoem ycmarnosieHa. 4mobvl 5mo2o He CIyuuIoch, Heobxooumo nepeo
nooxaouenuem ocyunnoepaga k 1K yemanosums na 11K npoepammnoe
obecneueHue.

MMPUMEYAHUE. Heobxooumo ycmanasiueamo epcuio npocpamMmHo20
obecneuenuss PC Communications, nocmasusieMylo mecme ¢ 0CYULI0Spagdom,
unu bonee nO30HIO 8ePCuio.

Kpome mozo, npoecpammnoe obecneuenue 011 ocyunnozpagha MoxiCHo Haumu Ha
Cmpanuye NOUCKa npoepamMmHo2o obecneuenus Ha 6eo-yane Tektronix.

Ut0o0BI ycTaHOBUTH ITporpammHoe ooecnieuenne PC Communications, BEIITOJTHATE
CJIEAYIOIINE NEeHCTBUS.

1. BcraBbre KOMNAKT-AMCK, TOCTABISIEMBI BMECTE C OCIIIUIOTpadoM, B
JUCKOBOJ] KOMIIAKT-IUCKOB Ha KoMIbloTepe. IlosBuTCs OKHO MacTepa
ycranoBkH InstallShield.

2. CrenyiTe MHCTPYKLHMSIM Ha SKpaHe.

3. 3axpoiiTe okHO MacTepa ycTaHoBkH InstallShield.

[Mocne ycranosku Ha [1K mporpaMMHoro odecrnedeHusi MOKHO MOAKITIOYUTh
ocmmiorpag k K.

MMPUMEYAHUE. Ilepeo nookmouenuem ocyunnoepaga k IIK neobxooumo
yemanogums Ha 1IK npoepammnoe obecnevenue. (Cm. cmp. 75, Yemanoska Ha
1IK npoepammnozo obecnewenus PC Communications.)
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3anomuHatomiee ycrpoicTBo USB 1 OpPTHI ycTpOHCTB

Urto0b! monkitounTh ocumiuiorpad k I1K, BeimomHNTE Crneqyromnme edcTBIs.

1.
2.

Bxnrounte ocuumiorpad.

Bcrasere onqun xoner kabens USB B USB-nopt ycTpolicTBa Ha 3aaHel
TTaHeu ocIuTorpada.

Bxmrounre T1K.
Bcrasste apyroit koner kabemnst 8 USB-nopr I1K.

Ecim nosiBnisieTcst coobO1ienne 00 00HapyKEHUH HOBOTO 000pYIOBAHWS,
CleyiTe HHCTPYKIMAM MacTepa YCTaHOBKUA HOBOTO O0OOpPYIOBaHMS,
MOSIBIISFOLITMCSL Ha 3KpaHe.

HE mpoBoauTe mMouck ycTaHaBIMBacMOro ooopymoBanus B IHTepHETE.
B cucreme Windows XP BEIONHUTE ClieAyIONIHE NEHCTBHS.

a. [lpu noseiennn nuanorosoro okHa Tektronix PictBridge Device HaxmuTe
kaonky Cancel (OTMmena).

b. Ilo 3ampocy BeiOepuTe BapuaHT, B KoTopoMm cuctrema Windows HE
nonkarouaercs k Windows Update u Haxxmure kHonky Next ([anee).

¢. B crnemyromem okHe T0KHA 0TOOpakaThes HHGOpPMAIHS 00 YCTaHOBKE
MPOrPaMMHOTO O0ECIIEUCHHUSI TSI U3MEPUTEIIHBHOTO YCTPOUCTBA C
untepdeiicom USB (USB Test and Measurement Device). Ecnu
nHGOpMAIHS 0 IPOTPAMMHOM 00€CTIEdEHNH N3MEPUTENBHOTO YCTPONUCTBA
¢ USB ne oro0OpakaeTcs, 3T0 CBUAETENBCTBYET O HEPABUIBHOM
YCTaHOBKE MPOTPaMMHOTO 00ECIIeUeHHsI, TOCTABISIEMOTO BMECTE C
ocHruIorpagoM.

d. BriGepuTe BapuaHT ¢ aBTOMaTHUECKOH YCTaHOBKOH MPOTrPaMMHOTO
obecnieueHus (peKOMEHIyeMbIi BRIOOP) 1 HaxxmuTe KHOTIKY Next ([aee).

[paiisep cucrembl Windows miist ociimniorpada OyeT yCcTaHOBIIEH.

e. Ecmm Ha mare «c» He 00HaPYXHUBACTCS H3MEPUTEIBHOE YCTPOHCTBO €
USB (USB Test and Measurement Device) niu B cucteme Windows
He 00Hapy)KUBAETCs IPOTPAMMHBIHN JIpaiiBep, TO CBUACTEIBCTBYET O
HETIPaBWIILHOM yCTaHOBKE IIPOIPAaMMHOTO 00€CIeYeH s, TIOCTABISIEMOTO
BMECTE C OCITHILTOTpadom.

B atom cnyuae Haxkmute KHOTKy Cancel (OTMeHa), 9TOOBI BEIUTH U3
MacTepa yCTaHOBKH HOBOTO obopynoBanms. HE momyckaiite 3aBepiieHus
paboThI MacTepa.

Otcoenunute xabdenp USB ot ocumwiorpada u ycraHoBUTe
IPOrpaMMHoOE 00ecleueHHe ¢ KOMIIAKT-UCKa, II0CTaB/IIeMOr0 BMECTE €
ocumiorpagom.

CaoBa noxcoenuauTe ocimniorpad k I1K u BeimonauTe maru 6a, 6b,
6¢ u 6d.
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3anomuHatomiee ycrpoiictBo USB 1 TOpThI ycTpOHCTB

f. Haxwmure kHomnky Finish (I'oToBo).

g. Ecnu mosiButcs nuanoroBoe okHO Test and Measurement Device
(M3mepuTenbHOE YCTPOICTBO), BEIOEPHUTE HYKHYIO OTIEPAIHIO B CHCTEME
Windows n Haxkmute kHOTKy OK.

7. B cucreme Windows 2000 BBIITOTHHTE CIETYONIHE ACHCTBHS.

a. [Ilo 3ampocy BeIOepHTE BapHAHT, B KOTOPOM cucTeMa Windows BEIBOIUT Ha
9KpaH CIIMCOK MMEIOIIUXCS IpaiiBepoB, U HaxxMuTe KHOIKy Next ([Janee).

b. B crnenyromem okHe BRIOEpUTE U3MEPUTEIBHOE YCTPONCTBO C
USB (USB Test and Measurement Device). Ecnu undopmanus o
BBIOPAaHHOM HM3MepHUTeIbHOM yeTpoiictBe ¢ USB He oToOpaskaercs,
9TO CBUJIETENBCTBYET O HEIIPABUIBHOW YCTAHOBKE TPOTPAMMHOTO
o0ecreueHus, MOCTaBIIEeMOr0 BMECTE C OCIHIIIOrpagdoM.

c. B cnenyromem okne HaxxmuTe KHONKY Next ([lanee) u momoxkante, moka
cucrema Windows ycTaHOBHT ApaiiBep ocruniorpada.

Hpaiisep cuctempr Windows i ocimuniorpada Oyier ycTaHOBIIEH.

d. Ecnu Ha mare «b» He OOHAPYKUBAETCS U3MEPUTEIBHOE YCTPOHUCTBO C
USB (USB Test and Measurement Device) nnu B cucreme Windows
HE 00HaApyKUBAETCS IPOTPAMMHBIN JpaiBep, 3TO CBUACTEILCTBYET O
HEMPAaBWIHLHOW YCTAaHOBKE MPOTPAMMHOTO 00ECIIEUEHUSs, IIOCTaBISIEMOTO
BMECTE ¢ ocImuIorpadom.

B atom cnyuae Haskmute kHOTKYy Cancel (OTMeHa), 9TOOBI BRIUTH U3
MacTepa YCTaHOBKH HOBOTO o0opymnoBanusa. HE momyckaiite 3aBepiieHus
paboTsl MacTepa.

Otcoequnure kabens USB ot ocummnorpada u yctaHoBHUTE
nporpaMMHOE 00ecriedeHHe C KOMITaKT-IHCKa, TOCTAaBIsIEMOTr0 BMECTE C
ocILIoTpad)oMm.

Cuosa nogcoenuaute ociuniorpad kx 11K u BemoaHuTe maru 7a, 7b u 7¢.
8. [Ilo 3ampocy Haxkmute kHONKY Finish (I'oToBo).

9. Ecnu nosiButcs 3ampoc Windows BCTaBUTh KOMIAKT-AUCK, HAXKMUTE KHOTIKY
Cancel (Otmena).

10. 3anycrture Ha [1IK nporpammy PC Communications.

11. Ecimm octmutorpad u I1IK He MoryT oOMeHUBAThCS HH(POpPMAITUEH,
00paTuTeCh K 3JICKTPOHHON cripaBke U qokyMeHTamu PC Communications.
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MooknioueHue k cucteme GPIB

Jns opranm3anuu oOMeHa TaHHBIMU MeXITy ociumorpadom u cuctemoit GPIB
npumensercs agantep TEK-USB-488. Heo0XxoquMo BBHITIOTHUTE CIICTYIOIIHE
IEUCTBUS.

1.

BBoa komaHAa

[oaxmounte ocumiutorpad k anantepy TEK-USB-488 xabenem USB.

B npunoxennn «[IpuHaaiexxHOCTH» OMUCAH MOPSIOK 3aka3a amgantepa. (Cwm.
ctp. 137, llpunaonexcnocmu.)

IMoncoequnauTte amantep TEK-USB-488 k cucreme GPIB xabenem GPIB.

Haxwmure knonky Cepsuc P Ilapamerpst > Hactpoiika GPIB » Anpec
U BeIOEpHTE ajipec afanTepa Wik YCTAaHOBUTE €T0 YHUBEPCANbHON PYyUKOH.
ITo ymomganuro ycranosieH aapec GPIB pasnbrii 1.

3amycrure B cucremMe GPIB nporpammuoe obecneuenune GPIB.

Ecnu o6men nndopmanueit mexny ocumsuiorpagom u cuctemoit GPIB He
yCTaHABIUBACTCS, U yCTPaHEHHs MPo0OieMbl o0paTuTech K HHPpOpMaIuu
00 umeromeiicst cucreme GPIB u pykoBoACcTBY monb3oBaTens ajanrepa
TEK-USB-488.

[TPUMEYAHUE. [lonuvie ceedenust 0 KOMAHOAx cm. 8 pyko8oOCmae no
npozpamMmuposanuio yugposvix ocyuniozpagos cepuit TDS2000C u TPS2000,
077-0444-XX.

MopknoyeHne K NPUHTEPY

[Mpu noakmoueHnn ocumwuiorpada K NpuHTEPY, coBMecTuMomy ¢ PictBridge,
ocuwuiorpad ¥ IpUHTEP MOTYT OBITH TUOO BKIIFOUCHBI, TUOO BBIKIIOYCHEL.
Jns monkirodeHus ocipuuiorpada K mpuHTepy, coBMecTuMoMy ¢ PictBridge,
BBITIOJTHUTE CIICAYIOIIUE ICHCTBUSI.

1.

Bcrapere oqun xonerl kadbens USB B USB-nopt ycrpolicTBa Ha 3aaHel
MaHenu ocuiorpada.

Bcrassre npyroii koHel kadenst B mopt PictBridge npuHTepa, coBMecTMOro
c PictBridge. MecromonoxeHre nopra ykazaHo B JOKYMEHTAL[H IPUHTEPA.

J1a mpoBepKy MONKITIOUEHUST HACTpoiiTe ocumutorpad Ha medarb, Kak
OTIHCAaHO JIajee.

TMPUMEYAHUE. TIpunmep moxcem pacnosnams 0CYUILOZPAD MOALKO eCu
nPUHMEpP GKIIOUEH.
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3anomuHatomiee ycrpoiictBo USB 1 TOpThI ycTpOHCTB

Ecnu ocumnnorpad 3anpamnBaeT noJCOEANHEHNE IPUHTEPA, a IPUHTED
MOZICOCIMHEH, BKIIFOUMTE IPUHTEP.

MeyaTb CHUMKaA 3KpaHa

Jis HacTpoiiku nmpuHTEepa, coBMecTuMoro ¢ PictBridge, BeimonHuTE cnemytorme
JIEWCTBUSL.

1. Bxmounte ocnmuiorpad u mpuHTEp.

2. Haxwmwure knonky CepBuc P> Ilapamerpsl » Hactpoiika npuntepa »
Knonka PRINT wu BeiOepute mapamerp Knomnka.

3. YcranoBuTe AN MapaMeTpa JKOHOMMYHBIN peskuM 3HaueHne B,
SIBJISIFOIIIEECS] HACTPOMKOM MO YMOIYAHUIO.

4. YT0oOBI HACTPOUTH NPUHTEP, HAKMUTE (PyHKINOHATBHBIE KHOIIKH - 1ajiee
- cTp. 2 3 3 u - nanee - crp. 3 u3 3. Ocmwmorpad 3anpammBaer u
0TOOpakaeT MapaMeTpsl U 3HAYCHUS, OAIEPKUBAEMbIE IIPHHTEPOM.

Ecnu HEeT yBepeHHOCTH, KaKyl0 HACTPOUKY BBHIOpATh, ClieayeT BEIOUpaTs [1o
YMOJTY. JAJISl BCEX HACTPOEK.

5. YroOrI pacrieqaTtaTh CHUMOK 3KpaHa, HAKMHUTE Ha TiepeHel TaHeTH KHOTIKY
nevarn @),

O6paboTka n300paxkeHus 3KpaHa ocuuiorpada 3aHuMaeT HECKOJIBKO
cekyH/. IIpofoKUTENBEHOCTD TTedaT N300paskeHNUs! OTpeieNieTCs
napameTpamMH IPUHTEPa U CKOPOCTHIO MevaTH. B 3aBHCHMOCTH OT
BbIOpaHHOTO popMara MOKET MOTPEOOBATHCS TOMOTHUTEIBHOE BPEMSI.

MMPUMEYAHUE. Ocyunnocpaghom mosicho nonb308amuscs 0 epems neuamiu.

6. Ecnu pacneyararb CHUMOK HE YAAeTCs, IPOBEPHTE MOACOCINHEHUE KaOes
USB k nopty PictBridge npunTepa u moBTOpUTE MONBITKY.

[TPUMEYAHUE. [lo mex nop, noka smu Hacmpouxu ne Oy0ym usmeHenwl, OHu
coxpansromes oadice npu Haxcamuu knonku Hacmpoiika no ymonuanuio uiu
BBIKTIOYEHUU OCYUNLIOZpAPa.

NTPUMEYAHUE. Ymobwr npekpamums omnpaeky CHUMKA 3KPAHA HA NPUHMeED,
Haoiemume knonky Ilpepeams newams.
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B 3T0i1 r1aBe onucaHbl MEHIO B JaHbl HOZ[pO6HI:Ie CBCACHHUA O BCCX KHOIIKax U
QJICMCHTAX YIPaBJICHUSA MCHIO nepeﬂHeﬁ IIaHCIIN.

Coop AaHHbIX
Jlyis ycTaHOBKY TapaMeTpoB cOOpa JaHHBIX HAXKMUTE KHONKY COOp TaHHBIX.
MapameTpbl Hactpoiiku OnucaHue
Buibopka Wcnonbsyetcs Ans peructpauumn n

npaBunibHOrO oTobpaxeHns 6oMbLWMHCTBA
CUTHAmOoB; PEXM MO YMOIYaHUIo

lMuk. geTek. Cnyxut ons oBHapyxeHus BCNNECKOB U
CHKEHUS! BEPOSITHOCTU BO3HUKHOBEHNS
UCKaXeHMI Npyu 0ToOpaXeHun curHana

CpegnHee WcnonbayeTcs ANs CHUKEHUS YPOBHSA
CIyyaiHbIX UMK HEKOPPENUPOBaHHbIX
LIyMOB B 0TOGpaxaeMoM curHare.
KonuyecTBo nepuogos ycpenHeHus
3afjaeTcs nonb3oBaTenem

YcpenHeHue 4,16, 64,128 Bbibop konuyecTBa nepuogoB yCpeaHeHNS

OcHoOBHbIe NoHATUA  [lpu aHamu3e mpSIMOYTOJILHOTO CUTHAJA, CONEPIKAIIETO CKAauKOOOPpa3HbIC Y3KHE
BCIUIECKH, opMa 0ToOparkaeMoro CUTHaa OyJIeT U3MEHATHCSA B 3aBUCHUMOCTH OT
BBEIOPAHHOTO PEXMMa PETUCTPANNN JaHHBIX.

1 e I o Pt PO | ] ]
PV IR PV mal Ll

Bbibopka MuK. geTek. CpegHee

Sample (Bbibopka). B pexxume cOopa nanHbIX «BbIOOpKa» BBIMOIHACTCS cOOP
2500 oTcyeToB M UX OTOOpaKEHHE B COOTBETCTBHUHU C HACTPOMKOW MacmTaba 1o
TOPH30HTANH (CeK/mein). PesxiuM BHIOOPKH UCTIONB3YETCS 10 YMOTYaHHIO.
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WHTepBansl cbopa otcuetos (2500)

1 2 3 4 5 6 7 8 9 10

~ sy Vs

"] [N—a—"1

* Toyku oTcHeTOB
B pexwume BbIGOPKM perncTpupyeTcs OAMH OTCHET B KaXJ0M UHTepBane.

B ocmminorpadax BCrons3yroTcs CIeAyOINe YacTOThl BHIOOPKH.
B Maxkcumym 500 MBr16/c B 40-MI'11 1 50-MI'11 MOmemsx.

B Makcumywm 1 I'sb16/c B 60-MI't, 70-MI'm u 100-MI'1 Mogernsix
B Makcumym 2 I'Bei6/c B 200-MI'1 Momensix

[Ipu macTpotike 100 HC 1 MeHee ocmuIorpad He peructpupyet 2500 0TCUeTOoB.
B aToMm cityuae mugpoBoii nporeccop CUTHaIOB HHTEPIIONUPYET TOUKH, JIeXKaIIHe
MEXIY TOYKaMHU BBIOOPKH, TaK, YTOOBI 00ECIIEUNUTh 3aHCh OCHUILIOPAMMBI
nnnHoit 2500 Touek.

Muk. petek. Pexxum cOopa maHHBIX «[IMK. IETEK.» UCIOIB3YeTCs IS
00HapyXeHUs! BCIUICCKOB AJIUTEIBHOCTHIO 10 HC U CHMXEHUS! BEPOATHOCTH
BO3HUKHOBEHHSI MCKa)KEHUI TIpH 0TOOpakeHUHU cuTHamia. JaHHBINA pexum
MOXxeT 3(p(peKTHBHO HCIIONIB30BATHCS PH 3HAYEHUH MaciuTada 1o TOPpU30HTaIN
5 Mc/nenenue wnu Oolee.

WHTepBanb! nukoBoit getekuyum (1250)

1 2 3 4 5

+ OTobpaxaemble TOUKM OTCHETOB

B pexume MNKOBOK OeTeKUun B KaXaoM NHTepBasne perucTpupyroTca MakCuMarbHbIe U
MWHUMarnbHblEe 3HAa4YeHUA CUrHana.

[MPUMEYAHUE. [Ipu evibope onst napamempa macumaba no 20pu30HmManu
(cex/Oen) 3nauenus 2,5 mc/0en unu menee pelicum coopa OaHHbIX UBMEHSEMCsL
Ha «BvlO0pKa», NOCKONbLKY wacmoma OUCKpemu3ayuu 0OCMamoyHoO GblCOKASL
U UCNOBL308AMb NUKOBYIO OemeKyuto Hem Heobxooumocmu. Ilpu nepexooe 6
pedxcum coopa dannvix «Bvlibopkay coobwenue 06 smom He omobpadicaemcsi.
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[Ipu Hamuuuu B cUrHalle BEICOKOTO YPOBHS IIYMOB €T0 OCIHIIIOrpaMMa Ipu
MMUKOBOM JETEKIIMH COIEPKUT OONbITie YepHble oOmactu. s ymydmenns
KadyecTBa N300pakeHUs JaHHbBIE OOJIACTH OTOOpaXaroTCs 3alITPUXOBAHHBIMU
JIMaroHaJbHBIMU JIMHUASIMU

Ob6bluHOEe M30bpaxeHue curHana B Otobpaxenue curHana B mogensax TDS2000C
peXuMe NUKOBOW AeTeKLMM 1 TDS1000C-EDU B pexume N1MKOBOW AETEKLMM

CpepHee. COop DaHHBIX B PEKHME YCPETHEHHE» UCIIONB3YETCS TS
CHIDKEHHSI CITyYalHBIX HJIM HEKOPPEIUPOBAHHBIX IIIYMOB B CUTHaJIE, KOTOPBIN
TpeOyeTcst 0ToOpa3uTh. [laHHBIE PErHCTPUPYIOTCS B PEKUME BBIOOPKH, a 3aTeM
MIPOU3BOUTCS YCPENHEHUE MOIYYEHHBIX CUTHAJIOB.

[Ipu conp30BaHUM JAHHOTO PEXXMMa HEOOXOIUMO BBIOPATh KOJIHMYECTBO
nepuoaoB s yepenuenus (4, 16, 64 wmm 128).

Knonka «Myck/cTon». J{is 3amycka HEMpephIBHOTO cOOpa TaHHBIX HAXKMHTE
kHonky ITyck/cTom. [lnst cOopa TaHHBIX TOBTOPHO HAXKMHTE 3Ty KHOIIKY.

KHonka «OauHOYH 3anyck». Jlist 3amycka cOopa JaHHBIX OAHOM OCIMILIOTPAMMBI
Y TIOCIIYIOMIEH OCTAaHOBKH cOOpa TaHHBIX HAXMHUTE KHONKY OIMHOYH 3amycK.
[Ipu kaxnoM HaXkaTHH KHONTKH OXUHOYHBII 3anmyck ocnuiuiorpad HadMHAET
cOop maHHBIX Opyroi ociuuiorpaMmel. [Tocne oOHapykeHUs: ocuuIIorpagom
COOBITHS 3aITyCKa MPOU3BOIUTCS COOP JAHHBIX C MOCIENYIOIICH OCTAaHOBKOM.

Pexum c6opa AaHHbIX KHonka «OAMHOYH 3anycK»

Bbibopka, IMuk. aeTek. Peructpauusi 0TCYETOB 3aBepLUaeTcsi nocne cGopa 0gHoro
LIMKNa 0TCYETOB

CpepHee Peructpauus 3aBepLuaetcs nocne cbopa 3agaHHoro umcna
unknoB otcyeToB; (Cm. ctp. 81, Coop OaHHbIX.)

OTobpaxeHue B pexume CKaHMPOBaHUA. JIiisi HEMIPEPHIBHOTO MPOCMOTPA
MEJUICHHO N3MEHSIONIETOCs CUTHAlIa MOKHO MCIIONB30BaTh PEXKUM PETHCTPALNN
Horizontal Scan (I'opu3oHTansHOE CKaHUPOBAHKE), HA3BIBAEMBIH TAK)KE PEKIMOM
npokpyTku. Ha skpane ciieBa HampaBo OyayT OTOOpaxaThbCsi N3MEHEHUS
OCIIMJUIOTPaMMBI CHTHAJIA, YA C SKpaHa CTapble TOYKH OCIMIIIOTPAMMBI

W 0TOOpakas Ha MX MeCTe HOBbIe. J[BHMKyILasics 1o 3KpaHy IycTras o0iacTb
HIUPUHO B OJTHO JICJICHHE pa3leiisieT HOBYIO U CTapyI0 YacTH OCHMILIOTPAMMBIL.

Ocuumnnorpad MepexoauT B PEKUM CKaHUPOBAHUS TPH BBIOOPE pyUYKOi
MacmTa6 B rpymnme «lopu3oHT.» 3HadeHus 100 mc/nen wiu 6ojee U BEIOOpE
ABTOMATHU4YE€CKOI'0 peXXruMa B MCHIO CUHXPOHU3AallUH.
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JIist OTKITFOUEHUS PeKUMa CKAaHHUPOBAHUS HAXXMHUTE KHONIKY MeHI0 CHHX U
BBIOCpHUTE TS TapameTpa «Pexxnmy» 3HadeHue « OOBIUH. .

OcraHoBKa perucTpauun. Ilpu BeIONTHEHUH cOOpa TAaHHBIX H3MEHCHUS CUTHAJIA
oroOpaxkaroTcs Ha 3kpaHe. [Ipekpaienue cOopa JaHHBIX (MPU HAKATUU KHOTIKU
Iyck/cTom) ocraHaBirBaeT 0OHOBICHUE OCIMILIOTPaMMEL. B mr00oM pexume
HUMEeTCs1 BO3MOXKHOCTh M3MEHSTh MAcIITad W TOJIOKEHUE OCIIIIIOIPAMMBbI Ha
9KpaHe C MOMOIIBIO IIEMEHTOB YIIPABJICHUSI.

ABTOAManasoH

IIpu Ha)kaTHX Ha KHOTIKY ABTOAHANA30H BKIIIOYAETCS WIH BBIKIIIOYAETCS
(GYHKIMS aBTOMaTHYeCKOTO BEIOOpa inamna3oHa. Psaom ¢ KHOMKoH ABTOAMANA30H
3aropaercs CBETOAUOAHBINA MHIUKATOP, YKa3bIBAIOLIUI HA BBIIIOJHEHUE 3TOU
¢GyHKIHN.

YcTaHOBKa HACTPOEK C MOMOIIBIO ATOH (DYHKIIHH ITO3BOJISIET OTCIIEKUBATH
curHan llpyn n3MeHeHnn curHama HacTpOiKa MPOIOIKAET OTCIIE)KUBATh €TO.
[Mpu BrIIFOYeHNH Ociutorpada GyHKIUS aBTOMAaTHIECKOTO TUara3oHa Beerua

BBIKJIFOUCHA.

MapameTpbl Onucanue

ABTOyCTaH. fuanasoHa BknioveHue v BobiknioveHne dyHKumm AstoamanasoH. Korga
(OYHKLMA OenCcTBYeT, PSAOM C KHOMKOWM CBETUTCSA CBETOANOAHBIN
WHAMKaTOP

ABTOYCTaH. inanasoHa OtcnexvBaHue 1 perynupoBka no 0benm ocam

Torbko N0 BepTUKanu OtcnexuBaHue u perynnpoBka mMaclwtaba no BepTUkanu.
HacTpoiiku no ropusoHTanu He U3MEHATCSH

TorbKo N0 roprU3oHTanm OtcnexuBaHue 1 perynupoBka maclutaba no ropusoHTany.
HacTporikv no BepTuKanu He U3MEHSITCS

OTmeHa aBTOAMaNa3s. BosBpart k npeablayLUeit HacTpoiike ocumnnorpada

H3MeHeHNe HACTPOEK B PEKMME aBTOMATUYECKOTO BBHIOOpA JAMAana3oHa
MIPOUCXOANT IIPH CIAEAYIOMINX YCIOBUAX.

®  CHIMIIKOM MHOTO HMIIA CJIMIIKOM MaJjio IEPUOAOB CUTHaJIA JJId ACHOI'O
OT06pa)KCHI/I$I HNCTOYHHKA 3aITyCKa (He B pCKUME Tonpko 1o BepTI/IKaJ'H/I).

B AMIUTUTYAa CUTHANA CIUIIKOM OOJBIIAst MIIHA CIIMIIKOM MaJieHbKas (He B
pexxume TonmbKo 1O TOPU30HTANN)

B JI3MeHeHue UAeaqbHOrO YPOBHS 3ammycKa

HpI/I HaXXaTUX Ha KHOIIKY ABTO[[Hal'la30H BBITIOJTHACTCA PETYJIUPOBKA HACTPOCK
9JICMCHTOB YIIPABJICHUS C LCJIbIO MOTYYCHUA MPUTOAHOIO AT Ha6J'IIOIL€HI/I$I
1/1306pa)1<eH1/1${ BXOJHOI'O CUI'Halia.
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®yHKuMA Hactpoiika
Pexum peructpaum Bbibopka
®opmar oTobpaxeHus YT
lNocnecseyeHue akpaHa Bbikn
[MonoxeHne no ropu3oHTanm M3ameHseTcs
lMpeacTaBneHne no ropusoHTanu OcHoBHoe
Myck/cTon MycK
Macuutab no ropusoHTanu (cek/gen) N3mensetcs
Tun BXoaa CUHXpOHU3aL WK DC
3apepkka 3anycka MuHumansHas
YpoBeHb CUHXPOHW3ALNN NameHsieTca
Pexum CHXpOoHM3aLmm ®poHT
Monoca nponyckaHus No BEPTUKANM MonH.
OrpaHnyeHre Nonockl No BepTUKany Bbikn

Tvn BX0Aa NoO BEpTMKANM DC
/HBepTMpOBaHKe NO BEPTUKANH Bbikn
MaciuTtab no BepTukanu (BonbT/aen) N3meHnseTcs

ABTOMAaTHYECKUH BI:I60p Auana3oHa OTKIIIOYACTCA MPU CICAYIOIUX U3MCHCHUAX.

B Macmtab mo BCPTHUKAJIU OTKIIIOYACT aBTOMAaTHYCCKHI BI:I60p Jualria3oHa 110

BEPTHKAIIN

B MacmTab 1Mo TOpU30HTAIN OTKIIOYaeT aBTOMAaTHYECKHA BEIOODP quarma3oHa

10 TOPU30OHTAIN

B BpIBOJ Ha 3KpaH WM yAaJeHUE ¢ FKpaHa OCLUUIOrPaMMbl KaHaja.

®  Hacrpoiika CHHXpOHU3ALMH.

B COop JaHHBIX B pEXKUME OIMHOYHOTO 3aITycKa
B  BoccTaHOBIIEHHE HACTPOUKHU.

m  OroOpaxenue B popmare XY.

B JlocnecBedeHue.

OyHKIMA aBTOMAaTHYECKOW YCTAaHOBKM OOBIYHO MOJIe3HEe (PyHKIUU
aBTOMAaTHYECKOIO BBIOOPA AMana3oHa B CICAYIOIINX CUTYalHsX.

AnHann3 THHAMHAYEeCKH W3MEHSOIIErOCs CUTHAIA.

BricTpoe cpaBHEHME IIOCIEOBATENbHOCTH U3 HECKOJIBKUX CUTHAIOB 0€3
perynupoBKy ocuwiiorpada. Jta GpyHKUMsS O4eHb MoJie3Ha, eCin TpedyeTcs
OIHOBPEMEHHO HCIIOJIb30BATh J1Ba LIyIa UM €CIIM HY)KHO yAEP>KUBATh LIYIl B
OIIHOH pyKe, B TO BpeMs Kak BTOpPas 3aHITa 4YeM-TO elle.

VrpaBieHHe COCTaBOM aBTOMATHUYECKH PETYIHPYEMbIX HACTPOCK
ocruutiorpagda.
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ABTOYyCTaHOBKa

86

Ecnu curHambl H3MEHSIOTCS 110 YacTOTE, HO UMEIOT OJIM3KHUE aMIUTUTYIbI,
JOCTAaTOYHO MCIIOIb30BaTh ABTOMATHUYECKUM BHIOOP Anana3oHa 0 FOPU30HTAIIN.
[MapameTpsl TOPH3OHTAILHON pa3BepTKU OcHunIorpada OyayT peryinpoBarhCes,
a TIapaMeTpbl pa3BEPTKH 110 BEPTUKAIH HEe OyIyT U3MEHATHCS. TakuM o0pazoM,
MOXHO BH3yaJIbHO OLICHMBATh aMIIUTYAy CUTHAIA, He OECIOKOSACH 00 N3MEHEHUH
MacmTada 0 BepTUKaIN. ABTOMAaTH4eCKU BBIOOP AMAIa30Ha TOJIBKO IO
BEPTUKAIU EHCTBYET aHAJIOTUYHO; PETYIUPYIOTCS MapaMeTpsl pa3BEPTKHU 110
BEPTHUKAJIY, a TIapaMeTPbl Pa3BEPTKH 10 TOPU30HTAIH OCTAIOTCSI HEM3MEHHBIMHU.

[Ipu HaXxaTUM KHONKKU ABTOYCT OCHMILIOTPAa(oM ONpeneNsieTCs TUIl CUTHAIA
Y BBITIOJHSIETCS PEryINPOBKa HACTPOSK DJIEMEHTOB YIPABICHUS C IEIBI0
MTOJTYICHHSI TIPUTOHOTO TSI HAOIFOACHIS N300paKeHIS BXOIHOTO CUTHAJIA.

DyHKUMA

Hactpoiika

Pexum peructpaumu

YcTaHaBnMBaeTCs pexuM BbIGOPKN UNu NUKOBOM AETEKLMN

Kypcopel

Bbikn

®opmat oTobpaxeHus

YcrtaHaenueaetcsa dopmat YT

Tun akpaHa

[ns BugeocurHana yctaHaBnmBaeTcs 3HaveHue Touku,
Ans cnektpa bld — 3xayenune BekTopsl, B Apyrux
CnyyYasx 3HayeHue He U3MeHseTCs

[TonoxeHue no rOPU3oHTaNn

MN3meHseTcs

MacwTab no ropusoHTanm
(cex/pen)

MN3meHsieTcs

Tun Bxoga CUHXPOHM3aL MK

W3mensietca Ha DC, Mogasnenue wyma unu MNoaasnexne
BY

3agepxka 3anycka

MwuHMmanbHas

YpOBEHb CUHXPOHU3ALN

YcraHoBka Ha 50 %

PeXuM CUHXPOHM3aLMK

ABTO

VICTOYHMK CUHXPOHM3aLNK

/3meHsieTcs, CM. CBELEHUS, NPUBELEHHBIE NOCNe
9TOM Tabnuupl; ANS CUrHaNa BHELLHEN CUHXPOHM3ALMM
aBTOYCTaHOBKa HE MCNOMb3yeTcs

KpyTuaHa CUHXpoHU3aLmm

N3meHseTcs

T1n CUHXPOHM3ALMM

®poHT unn Bugeo

MonsipHOCTb OBblyHas
BMOEOCHHXPOHM3aLMK

CuHXpoHu3aumsa no M3meHsieTcs
BMOEOCUTHany

CraHpapt BugeocurHana VameHsieTcs
CMHXPOHMU3aLMN

lMonoca nponyckaHus no [MonH.

BEpPTMKANM
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®yHKunA Hactpoiika

Tun Bxoaa no BepTMKany DC (ecnu paHee 6bio BbiGpaHo 3HaueHne GND
(3asemnenue)); AC ons BugeocurHana. B gpyrvx cnydasx
YCTaHOBJIEHHOE 3HaYeHWe He M3MeHsIeTCS

BONbT/OEN M3meHsieTcs

[Tpu pabote PpyHKIMN aBTOYyCTAaHOBKU MPOBEPSETCS HAIMYME CHTHAJIAa Ha BCEX
KaHaJlaX U 0OHapy>KeHHBbIE CUTHANBI OTOOpaXkaloTcsa Ha SkpaHe. DyHkuus
aBTOYyCTAHOBKH OIPEAEISIET HCTOUHUK CHHXPOHM3ALUU HA OCHOBAHUU
CIEAYIOLUX KPUTEPUEB.

B Ecnu curHaimsl MPUCYTCTBYIOT HA HECKOIBKUX KaHaTaX, BRIOMPAETCSl CUTHAI C
HauMEHbIIIEH YaCTOTOHU

®  Ecnu curHanbsl He OOHApY>KeHbI, IPH BHI30BE (PYHKIIMU aBTOYCTaHOBKH
0TOOpakaeTcsl KaHaJI ¢ HAaMMEHBIIUM HOMEPOM

®  Ecnu curHaisl He 0OHapyKeHbI, KaHaJbl He oToOpakatoTcst. Ocuiuiorpad
0TOOpakaeT U UCIONb3YET NEePBbIA KaHaI

B CjIydac, Korga rnmpu UCroJIb30BaHUN (byHKLII/II/I ABTOYCTAHOBKU HC YAACTCs
OINPCAC/INTL TUIT CUTHAJIa, BBIIIOJIHACTCA PEryJIMpOBKa BepTHKaHBHOﬁ nu
FOpI/I3OHTaHLHOﬁ IIKaJI U 3aTE€M OCYUICCTBIIAOTCA aBTOMAaTUUCCKNUEC U3MCPCHUA
CpCAHCTO 3HAYCHUA U pa3dMaxa.

OyHKIUS aBTOMAaTUYECKON YCTAHOBKH OOBIYHO TMOJIE3HEE (PYHKIIUU
ABTOMAaTHYECKOTO BEIOOpA JAWAITa30HA B CICAYIOMNX CUTYAITHsIX.

B PaGora c 0OfHUM CTaOMIBHBIM CUTHAJIOM.
B ABTOMaTMYECKHUI IPOCMOTpP U3MEPEHUM CUTHaa.

®  bricTpoe U3MEHEHHUE TUIA MIpeCcTaBlIeHusl curnana. Hampumep,
MIPOCMAaTPHUBAETCS TOJBKO OWH MEPHO]] CUTHANA WM HapacTaIOMi QpoHT
CUTHAaJa.

B [IpocmoTp BuaeocurHanoB uiu BI1®-curxanos.

CuHycompanbHbiv curHan  Korna ucnonb3yercs QpyHKIMS aBTOYCTaHOBKU U OCHUILIOrpad 0OHAPYKHMBAET,
9710 (hopMa cUTHAIA OJIM3Ka K CHHYCOHIE, OTOOpaKaroOTCs CIIETyIOIIIEe KOMaH /I

BapuaHTbl cuHycounabl [ononHutenbHbIe cBeAeHUA
.nn{\{'b Oto6paxeHne HECKONbKIX NEPUOAOB C COOTBETCTBYHOLLMM
’ BEPTUKANbHbLIM W FOPU30HTaNbHBIM MaclwTabom. Ha

Heckonbko nepnoaos 3KpaHe ocuunnorpaca otobpaxarTcs pesynbTaThl

CuHyconzpl CcresyioLmx aBToMaTnyeckux namepeHni: Cp.k.Lmkna,
Yactota , Mepuog v Pasmax

.\/‘/\ YCcTaHOBKa rop13oHTanbHOro Maclwtaba ans oTobpaxeHus
O[HOTO UMW HECKONMbKUX NEPUOAOB curHana. Ha akpaHe

OanH nepuoa cuHycouap! ocuunnorpaca oTobpaxatoTcs pesynbTaThbl CNeayLwmx

aBTOMaTN4eCKMX VI3MepeHVIl7IZ CpenHee 1 Pasmax
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MpamoyronbHble U

MMnyJbCHble CUrHanbl

BugeocurHan

BapwuaHTbi cuHycounabl

JononHutensHbIe cBeaeHMA

A
Han

Bro

Mpeobpa3soBaHue curHana BO BPEMEHHOM 0bnacTu B
4aCTOTHblE COCTaBNSIOLLME U 0TOBpaxeHWe pesynbTata
B BMAE rpacpmka 3aBUCHMOCTI aMnnUTyabl OT YacToTbl
(cnektpa). [lononHuTenbHbIE CBEAEHNS 06 3TOM
MaTemaTU4eckoM npeobpazoBaHum cM. B rnaBe@yHKYUS
Bro.

OTmeHa aBTOYCT.

BosBspart Kk npeablayLiei HacTpoiike ocuyunnorpada

Korzna ucnonbsyercst pyHKIHS aBTOYCTaHOBKH U OCIMILIOTpad) 0OHApYyKUBAET,
4To (popMma curHana O1M3Ka K MPSAMOYTONBHOW WITM UMITYIbCHOH, OTOOpaXKaroTcs

CIIEMYIONTHEe KOMAH/IbI:

BapuanTtbl meaHgpa

JononHutenbHble cBeAeHNUA

Heckonbko nepnoaos
MeaHgpa

OtobpaxeHne HeCKONbKIX NepPUOLOB C COOTBETCTBYHOLLMM
BEPTMKaNbHbLIM W FOPM30HTaNbHLIM MaclwTabom. Ha
aKpaHe ocuunnorpacga 0TobpaxatTcs pesynbTaTthl
CNeayoLLMX aBTOMATUYECKUX U3MEPEHNI: Pasmax,
CpenHee, Mepwog n Yacrota.

]

OpauH nepuoa MeaHapa

YCTaHOBKa ropu3oHTanbHoro Macwraba ans oTobpaxeHus
O[IHOTO WM HECKOMbKMX MepUogoB curHana. Ha akpatqe
ocuunnorpada otobpaxaloTcs pesynbTathl CeaYHLLMX
aBTOMATMYECKUX u3mepeHuit: MuHumym, Makcumym,
CpegnHee 1 ANUTenbHOCTb NONOXMTENBHOMO UMMYNbCA

_

Hapacratowynin ppoHT

OtobpaxeHne GpoHTa 1 pe3ynbTaToB aBTOMATUYECKMX
n3mepeHuit Bpems Hap. u Pasmax

=

[ —

Hucxoaawmin poHT

OtobpaxeHne poHTa W pesyrnbTaToB aBTOMATUYECKNX
u3mepeHuin Bpems cnapa u Pasmax

OTmeHa aBTOYCT.

BosBpart k npeablayLueit HacTpolike ocumnnorpada

Korma ucmonb3yercst GyHKIES aBTOYCTaHOBKH, M OCHIIIIOrpad oOHApYKUBACT
BUICOCHUTHAJI, OTOOpaXKAIOTCA CIEAYIONINE KOMaHIbI:

BapVIaHTbI BuageocurdHana

HononHutenbHble cBeAeHUA

ki

[Mons » Bce nonst

OtoBpaxeHne HeCKOMbKMX NONem, CUHXPOHW3ALMS Mo
nobomy nonto

wl

Crpoku P Bce cTpoku

OtobpaxeHne 0AHON MOFHON CTPOKM C YaCTbLO
npeablayLLen 1 crepyroLen CTPOKMA, CUHXPOHU3ALNS Mo
ntobon cTpoke

wl o

Crpoku » Homep

OtobpaxeHne 0gHON MOSHOM CTPOKM C YaCTbIO
npeablayllen 1 cneaytowen ctpoku. Boibop cTpoky,
MCNOMb3yeMON 47151 CUHXPOHM3ALMM, OCYLLECTBNSETCS C
MOMOLLBIO YHUBEPCATBHON PYYKN
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BapuaHTbl BugeocurHana

CrpaBoYHHK

JononHutensHbIe cBeaeHMs

W

HeyveTHble nons

OT06pa)KeHVIe HECKOIbKWX Nonen, CUHXPOHM3aLMA TONbKO
N0 HEYETHbIM NONAM

.

YeTHble nons

OT06pa)KeHVIe HECKOIbKWX Nonen, CUHXPOHM3aLMsA TONbKO
MO YETHbIM NONIAM

OTmeHa aBToOYyCT.

BosBpart k npeablayLueit HacTpolike ocumnnorpada

MMPUMEYAHUE. [Ipu asmoycmanoske 0ist 6UOEOCUSHALA BBIOUPAEICSL PENCUM

0m06p(l.?fC€HZ/l}l mouex.

Kypcop

UtoObI BBIBECTH Ha SKpaH U3MEPUTEILHBIC KypCOPBI U MEHIO KYPCOPOB, HAXKMHUTE
kaonky Kypcop. [l n3MeHeHns OJI0KEeHNsT KypCOPOB CIYXHUT YHUBEpPCATbHAS

pyuKa.

MapameTpbl HacTponku

Onucanune

Tun ! Bpems, AMnnutyga, Bbikn Bbibop 1 oTobpaxeHue Kypcopos

u3mepeHus. Kypcopsl BpeMeHU criyxat
— [ONs U3MEPEHUst BPEMEHM, 4acToTbl U
amMnnuTya, Kypcopbl aMmnnuTyabl — Ans
W3MEPEHNst aMNAUTY A, HanpUMep Toka 1
HanpshKkeHwst

AcTouHmK CH1, CH2, CH32, CH42 Bbibop curHana, ans KoToporo
, MATEM., OnopH. A, HeobxoaMMo NPOBECTU KYpPCOpHbIe
OnopH. B, OnopH. C?2, U3MepeHus.

OnopH. D, 2

PeaynbTaTbl U3MepeHuit 0ToGpaxaloTcs B
nonsix Kypcopos

A

OtobpaxeHne pasHoCTH (MpupaLLeHms)
MeXay NOMNOXeHUeM KypcopoB

Kypcop 1
Kypcop 2

OTobpaxeHne MECTONONOXEHUS Kypcopa
1 (BpeMs — OTHOCUTENBHO MOMEHTA
CUHXPOHU3aLMK, HanpskeHne —
OTHOCUTENEHO OMOPHOrO BbIBOAA)

1 [Inst uamepeHust amnnuTy bl 1 4acToTkl Npu pabote ¢ dyHKumen Math FFT (Bbictpoe npeobpasosanme Oypbe).
2 Tonbko Ans YeTblpexkaHanbHbIX OCLMNOrpacos.
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B 3aBrcHMOCTH OT THIIa Kypcopa oToOpakaeMble 3Ha4eHUs! pasHOCTH (A)
W3MEHSIOTCS.

B [Ipu ucrons30BaHUH KypCOPOB BpEMEHHU O0ToOpaXkatoTcs 3HaueHwst At, 1/ At u
AV (umu AL, AVV uT. 1.)

" [Ipu UCTIOIB30BAaHUU KypPCOPOB aMIUTUTY/IBI FIIM aMILTUTYIHBIX KypCOPOB
BII® orobpaxatorcs 3Hauenuss AV, Al, AVV ut. .

®  [Ipu ucnons30BaHUM YacTOTHBIX KypcopoB BII® otobpakarorcs 3HaueHHS
1/AHz (1/AT'um) u AdB (Anb).

[MPUMEYAHUE. [lns omobpadicenusi Kypcopoé u coomeemcmeyowux noietl
3HAUeHULl HeOOX0OUMO, YMOObL HA IKPAHE OCYULOSPADA OTMOOPACALCS CUSHA.

MMPUMEYAHUE. [lpu ucnonvzosanuu Kypcopos epemeni omoopaicaomcst
SHAYeHUs1 BpeMerU U AMNAUMYObL OJis KAHCOOU OCYUNIOSPAMMDbI.

OcHoBHble noHATMA  [epemelneHmne kypeopa. s mepeMenieHus KypcopoB | u 2 HCIONb3yeTcst
yHUBepcajibHas pyuka. llepemenienrue KypcopoB BO3MOXKHO TOJIBKO B TO BpeMsl,
KOTJIa OTOOpaXKaeTcsi MEHIO KypcOpoB. AKTHBHBIN Kypcop OTOOpakaeTcst B BHIIE
CILTOITHOW JIMHUMU.

AVAVAVARRAVAVATAY

Kypcopb! amnnutyAbl Kypcopb! BpemeHu
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Hactponka no ymonyaHuo

Knonka HacTpoiika mo yMo4aHuIo CIIy>KUT A7l BO3Bpara OONBIIMHCTBY
napaMeTpoB U HAaCTPOEK ocuuiuiorpada 3HadyeHud o ymondanuio. OnHako
3HAUCHHMS 110 YMOIYAHUIO BOCCTAHABIMBAIOTCS HE U1 BCeX MapaMeTpoB. B
MpuiIoXkeHn:u D copepikuTes mepeyeHb BOCCTAaHABIMBAEMbIX HACTPOEK IO
YMOJTYaHHUIO.

JKpaH

KHomka JKpaH CIyXHT 711 U3MEHEHHSI CIOCO0a OTOOPaKEHUsT CUTHANIA U
BBIOOpa crtoco0a 0ToOpakeHUs TaHHBIX.

MapameTpbl Hactpoiiku OnucaHue

Tun BekTopbl, Touku Mpu BLIGOPE 3Ha4eHUs BekTopsl coceaHue
TOYKM OTCYETOB Ha 3KpaHe COeaUHATCS
NMHNAMMN

Mpw BbIGOpE 3HaYEHUS ToukK
0TODpaxarTCs TOMBKO TOUKM OTCHETOB

lMocnecseu. Bobikn, 1¢,2¢,5¢, YcTaHoBKa BPEMEHM, B TEHEHWE KOTOPOTro
HeorpaHuy. Kadblil 0TCYET OTObpaxaeTcs Ha akpaHe
®opmar YT, XY ®opmat YT — oTobpaxeHne HanpskeHns

(no BepTMKanu) N0 OTHOLLEHUIO K BPEMEHM
(no ropusoHTanu).

®opmat XY — oToBpaxeHne TOUKM Kaxabli
pa3 npu perucTpauum OTCYETOB B kaHane 1
U KaHane 2.

HanpsxxeHne curHana kaHana 1
onpegensieT KOOpAMHATY TOUKM Ha ocu X
(ropu3oHTanbHas ocb), @ HanpshkeHne Ha
kaHane 2 — koopauHaTy Y (BepTuKanbHas
0OCb).

B 3aBucHMOCTH OT THIIA CHTHajIa HCITOJIB3YIOTCA TPU PA3JIMUYHBIX CTUJIA BBIBOJA
ocHuJIJIoOrpaMMbl: CILJIONIHASA JIMHUA, CBETIIAA JIMHUA U ITYHKTHPHASA JIMHUA.

1@1

j i
R Ty a.wm»n.u.<_ 3
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OCHOBHbIe NMOHATUA
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1.

CromHas JTUHUS YKa3bIBacT Ha OTO6pa)KCHI/I€ CUrHaja, nmojfy4acmMoro 1o
OTHOMY H3 KaHaJIOB. Ilocne ocTaHOBKH c60pa OTCYCTOB JIMHUA OCTACTCA
CHJ'IOI_HHOI‘/'I, €CJIM HE BBITNIOJIHAIUCH USMCHCHUS IMapaMETPOB, IPHUBOAANINE K
HCKa’XXCHUIO 0T06pa>i<aeM01‘/'1 OCHUJIJIOTPpaMMBIL.

H3meneHue napaMeTpOB BCPTUKAJIBLHOTO U TOPU30HTAJIBHOI'O BBIBOAA
OCHUJIIIOrpaMMBbI JOITYCKACTCA, KOTIa pErucTpanusa OTCUCTOB OCTAaHOBJICHA.

OnopHbIii curHan orodpakaercss Oeyol JIMHUEH, a CUTHAIBI C
MIOCJIECBEYEHUEM OTOOPAXKAIOTCS TEM K€ LIBETOM, YTO M OCHOBHOM CUTHAI, HO
C MEHBIIEH HACBIIIEHHOCTEIO.

[lyHKTHpHAs TUHHS yKa3bIBaeT Ha TO, YTO OTOOpaXkaeMasi OCIMIIOrpaMMa
OoJibIlIe HE COOTBETCTBYET HACTPOHKAM MapaMeTpoB. DTO MPOUCXOTUT MPU
OCTaHOBKE PETHCTPALUK OTCUETOB U TAKOM W3MEHEHUH HACTPOEK, KOTOPOE
ocrmiutorpag He MOXKET MPUMEHUTH K oToOpaskaemMoMy curHainy. Hampumep,
HW3MEHEHUE HACTPOEK CHHXPOHHU3ALUH MPH OCTAHOBICHHOM COOpE OTCUETOB
MIPUBOIUT K OTOOPaXEHUIO CUT'HAJIa TyHKTUPHON JIMHUEH.

nocnecsevyenne. Ocimutorpad oToOpaXkaeT JaHHBIC B PEKUME TIOCIESCBEUCHUS
C MEHBIIEH HUHTCHCHUBHOCTBIO, YEM (CGKHBBIC» HaHHBIC. Koma IJIA ImapaMeTpa
[NocnecBeuenue 3amano 3HaueHne Heorpanuy., OTCUSTHI HAKATUIMBAIOTCS JI0
MOMEHTA U3MEHEHUS HACTPOIKH.

MapameTp Onucanue

Bbikn IMpn oToBpaxeHnn HOBOW OCLMNNOrpamMmbl CTapble
OCLMMNIOrpamMMbl U OCLMNNOrpaMMbl MO YMOMNYaHUIO YaansioTcs
C 3KpaHa.

OrpaHnyeHne BpeMeHH HoBble curHanbl 0To6paxatoTcs ¢ HOpManbHON

WHTEHCUBHOCTbIO, @ CTapble — C NOHWKEHHO; CTapble CUrHambl
CTMPAKTCS MO AOCTKEHUN NPELENbHOMO 3HAYEHNS BPDEMEHHOTO
WHTEpBarna.

HeOFpaHVILI. HpKOCTb Gonee CTapbIX CUrHanoB yMeHbLIAETCA, HO OHU

BCErfa OCTalOTCS BUAMMBIMA. JTOT PEXUM UCTIONb3yeTcs
ANs HabnioaeHNs peaKo NOBTOPSAKLMXCA COBLITUI UNK ANs
[ONTOBPEMEHHbIX N3MEePEeHUii pasmaxa LLyMOB.

®opwmar XY. Dopmar XY ucnonb3yercs Ui aHAIU3a pa3HOCTU (a3, HapuMep

npu npocmotpe ¢uryp Jluccaxy. B stom dopmare HanpspkeHHE CUTHANA Ha
kaHase 1 oToOpa)kaeTcsi OTHOCUTENBHO HAaNPsDKCHHUS CUTHANA Ha KaHaje 2,

rJe HanpsDKeHUe KaHana | — ropu3oHTajIbHAsI OCh, a HANpsDKEHHE KaHana 2
— BeptukanbHas. Ocuumiorpad UCIoab3yeT HECHHXPOHU3UPOBAHHBIN cOOp



CrpaBoYHHK

JAaHHBIX B pekuMe Bei0opka n oTroOpakaeT Mmoy4eHHbIe JaHHBIE B BUJIE TOYCK.
3HaueHne 9acTOTHI OTCUETOB (hUKCHpoBaHO — 1 MBBIO/CEK.

[TPUMEYAHUE. B nopmanvrom pesicume YT ocyunnocpag mosicem
pe2ucmpuposams cucHal npu 10ootl yacmome omcuemos. Jlanusili cueHan
Modcem 6vimv npocmomper u 8 popmame XY. /s smozo Heobxo0umo
ocmano8ums co6op omcuemos u usmeHums gpopmam omobpaxcenusn Ha XY.

B dopmare XY opransl ynpaBieHHs BHIIOTHSIOT CleAyiomue GpyHKInu.

B C nomomibto pydek Macmrad u Ilonosxkenune kanana 1 B rpynmne «BepTuk.»
perynupyercs MaclTad U IMOJIOKEHNE OCLIIIOTPAMMBI 110 BEPTHKAIIH.

®  C noMompio pydek MacmTad u Ilonoskenue kanana 2 B rpyrine «BepTuk.»
peryaupyercs MaciiTad U Moj0KeHHEe OCIUIUIOTPaMMBI TI0 BEPTUKAJIH.

B dopmare BriBoma XY He paboTaroT ciaenyroiue GyHKIHH.
®m  ABroycTaHOBKa (Bo3BpamiaeT ¢popmar BeiBoga YT)

B AprozauanasoH

B ABTOMaTHYEeCKHE U3MEPEHUS

= Kypcopsl

B OnopHBIN CUTHAJ M paCUYETHBIE OCIHILIOIPAMMBI

m  Coxp/BeoB P Coxp. Bce

B Hacrpoiikn macmraba BpeMeHH

®  HacTpolKu CHHXpPOHU3AINU
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CnpaBka

Mo ropusoHTanu

94

Py4ku n KHONKm

YroObl BEIBECTH Ha 3KpaH MEHIO CITPAaBKH, HAXKMUTE KHONKY CnipaBka. B
CITpaBKEe OIMMCAHbBI BCE KOMaHIBI MEHIO M HacTpoliku ocmuniorpada. (Cwm.
ctp. xiv, Cucmema cnpasku.)

Oprans! ynpaBiIeHUs IO TOPU30HTAIH MTO3BOJISIOT HACTPOUT JIBA MPEICTABICHUS
OCIIJIOTPaMMBI, KQXKJI0€ CO CBOUM ITOJIOKECHHEM U MacIITa0OM 110 TOPU3OHTAJIH.
B morne monoxeHus 1Mo ropu30HTAIN 0TOOpaXkaeTcs BpeMsi, COOTBETCTBYIOIIEE
MTOJIOXKEHUIO B IIEHTPE dKpaHa, (MOMEHT CHHXPOHH3AINHA COOTBETCTBYET HYJIIO).
[Tpu n3MeHeHun MaciiTaba o TOPU30HTAIN OCHUIOTPAMMA PACTATHBACTCS WU
CKUMAETCS OTHOCUTEIBHO IIEHTPA dKPaHa.

MapameTpbl OnucaHue

OcHoBHoe OCHOBHOI1 MacluTab BpeMEHH, UCMOMb3yeEMbIN N1
oTobpaxeHus curHana

30Ha OKHa 30Ha OKHa 3a[jaeTcs ABYMSI KypCOpaMM.

30Ha OkHa HacTpauBaeTCs C MOMOLLbHO 3MEMEHTOB YNpaBneHus
Monoxexue n MacwTab B rpynne «FOpU30HT.»

OkHo OTo6pakeHe YacTv OCLMNOrpamMmbl, BblAENEeHHOI ¢
MOMOLLbI0 30HbI OKHa, BO BCHO LUMPUHY 3KpaHa.

YcTaHoBKa 3aepXKu OTobpaxeHne BENUYMHBI 3a8epxKu. [N HACTPOKN HaXMUTE
(PYHKLIMOHANBHYH KHOMKY 1 U3MEHWUTE 3HAYEHNE C MOMOLLbH
YHUBEPCAIbHOW PYYKy.

[TPUMEYAHUE. s nepexntouenus mexncoy omobpaxrceHuem 6ce2o CueHala u
VBENUUEHHOU YACMU OCYULLOZPAMMbL UCHONLIVIOMCS PYHKYUOHATbHBIE KHONKU
napamempos omodPadNCceHust No 20PU3OHMATU.

B mone psioM ¢ nmpaBeIM BEPXHHM YIJIOM dKpaHa 0TOOpa)kaeTcs TeKyIIee
MOJIOXKEHHE MO TOPU30HTAM B CeKyHIaX. 3Ha40k M 0003HaYaeT OCHOBHOM
BpeMEHHO# MacmiTad, a 3Ha90k W — BpeMeHHOM MacmTab okHa. Kpome Toro,
MIOJIOKEHHE MO0 TOPU30HTAIN OTOOpasKaeTcsi ¢ MOMOIIBIO 3HAYKA CTPEIIKU B
BEpPXHEH 4acTH KOOPJMHATHOW CETKU.

Pyuka «lMonoxeHue» B rpynne «FOpU30oHT.». Ciy»KHUT AJ1s1 M3MEHEHHUS TIOJIOKCHUS
MOMEHTa CHHXPOHHU3AIIUH OTHOCHUTENBHO IIEHTpa 3KpaHa.
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[onmoxeHne TOYKK CHHXPOHU3AIMN MOXXHO YCTaHOBHUTH CIIEBa WIIM CIIPaBa OT
IIeHTpa dKpaHa. MaKCHMaJIbHOE YUCIIO JEICHUIA ClIeBa 3aBUCUT OT 3HAYCHHUS
MaciTaba mo ropu30HTaNM (BpeMeHHO# 6a3b1). st 60onbIInHCTBAa MacITaboB
MaKCHMaJIbHOE€ 3HAUCHUE COCTaBIsIeT Mo KpakiHel mepe 100 meneHwuii.
[ToMenienne TOYKM 3amycka cieBa BHE ITOJIS DKpaHa HA3bIBAeTCS 3a/Iep>KaHHON
pa3BepTKOiA.

KHonka «YcT Hynb». CiyXuT Ui YyCTaHOBKH HYJICBOTO MOJIOKCHUS IO
TOPU30HTAIH.

Pyuka «MacwTtab» B rpynne «Fopu3oHT.» (cek/pen). CuyKuT i H3MEHEHHUS
FOPU30HTAIBHOTO MaciTada (PacTsDKEHHE WITH CHKATHE OCHULIOTPaMMBI
CUTHAJIA).

OCHOBHbIe NOHATUA MacwTab no ropusoHTanu. Eciu c60p OTCYETOB CHIHAIA OCTAHOBJIEH (KHOITKOM
Iyck/cTon nnn OAUHOYH 3aMyCK), C TOMOIIBIO pyukn MacmTad B rpyime
«l"OpH30HT.» BBIMOJIHAETCS PACTSDKEHUE WIH CKATHUE OCLMIIIIOTPAMMBL.
Hcnonp3yiiTe yBelMueHUe AJid MPOCMOTpa JeTalleld 0CLUILIOTPaMMBI.

JKpaH B pexume CKaHMPOBaHWA (pexum nNpokpyTku). Korma pyukoit Macmrad
ycTtaHoBneHo 3HaueHue 100 Mc/nen u BEIOpaH pexUM CHHXPOHU3AIHHA «ABTOY,
ocrutorpad MepexoauT B pexkuM coopa JaHHBIX «CkaHupoBaHHE». B 3TOM
pexxuMe oToOpaskaeTcsi OOHOBIICHHE CUTHANA CJIeBa HampaBo. B pexume
CKaHWPOBAaHMS CUTHAIA CHHXPOHU3ALMS U YIPABJICHHE ITOJI0KEHUEM 110
ropu3oHTaMu He AeUcTBYOT. (CMm. crp. 83, Omobpadicenue 6 pedxcume
CKAHUPOBAHUSL.)

30Ha OKHa. DyHKIHUS 30HBI OKHA CIYXKHT JUIS yKa3aHHs (parMeHTa
OCLMJIJIOTPaMMBbI CUTHAJA, KOTOPBI TpeOyeTcs HpOCMOTPETh Ooee AeTalbHO.
J1n1s1 30HBI OKHA HEJb3s1 YKa3aTh OoJjbliee 3HaueHHe MaciuTaba BpeMEHH, YeM
3HauU€HHE OCHOBHOI'O MacllTaba BpeMEHHU.

30HbI OKHa 3aaHa BePTUKanNbHbIMW TMHUAMN

]
|
\ /wv\/w
\
| J‘kj
| |
OtobpaxeHne B OCHOBHOM MacLuTabe OTobpaxeHne 30HbI OKHa
BPEMEHM
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OkHo. OtoOpakaeT BBIICICHHYIO 30Hy OKHA Ha BeCh KpaH. Mcmonb3yercs s
nepexosa OT OAHOIO BPEMEHHOTo MaciuTada K Apyromy.

[TPUMEYAHUE. [lpu nepexnrouenuu mexncoy pexcumamu npocmompa OcHogHoe,
3ona oxna u OKkHO nocieceeuenue CUSHAIA, OMobpajicaemoe Ha dKpawe,
yoansiemes. Cmupanue nociecéeyerss RpoUCXoOum npu U3MEHEeHUU 3HAYEHU 6
MEHI0 HACMPOEK 20PU3OHMANILHOU PA3GEPMKIL.

Bbigepkka. Bpiiepikka UCTONB3YETCS Sl CTAOMIU3AIMY U300paKeHUS
CHOXHBIX ocrmutorpamM. (Cum. cTp. 112, Burdeporcka.)

MartemaTtuka

Haxxmute kHOonky MaTeMaTnKka Jis BBIBOJ]A MCHIO MATEMATHYECKHIX OTepariii
HaJT ocHLIorpaMMaMu. J{iis ynaneHus: pacueTHOH OCIHIIOrpaMMbl TIOBTOPHO
HaxxMuTe kHOTKy Maremaruka. (Cm. ctp. 117, Dnemenmol ynpasenenus
omobpasiceHuem no 8epPmMuKaIL.)

MapameTpbl Onucanue

+, -, %, Bl1® MaTemaTuyeckie onepaumm, CM. CrieayioLLyio Tabnuuy.

VicTouHmkm VICTOYHMKM CUrHANOB ANs onepauui, CM. Criegytowyto Tabnuuy.

lMonoxeHue [ns M3MeHeHNs NOMOXEHWS NOMYYEHHON PacyYETHOM
ocLmnnorpamMmbl no BepTUKani UCNonb3yeTcs yHuBepcanbHas
pyuKa.

MacwTab no BepTukanm [ns nameHeHns maclwtaba Nomy4eHHON pacyeTHON
OCLMNorpamMmbl Mo BEPTUKAmNM UCMOMb3YeTCs yHUBEpCcanbHas
pyuKa.

MeHI0 MaTeMaTHYSCKUX (I)yHKI_II/Iﬁ BKJIIHO4acCT BLI60p HCTOYHHUKOB JIA Ka)K,Z[Oﬁ

oneparnuu.
Bo3moxHbIe
Onepauus NCTOYHUKM Onucanue
+ (cnoxeHue) CH1 + CH2 CnoxeHue curHanos kaHanos 1 u
2
CH3 + CH41 CnoxeHue curHanoB kaHanos 3
4
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Bo3moxHble
Onepauus MCTOYHMKMN OnucaHue
- (BbluMTaHME) CH1-CH2 CurHan kaHana 2 BblunTaeTcs 13
curHana kaHana 1
CH2 - CH1 CvrHan kaHana 1 BbluMTaeTcsa u3
curHana kaHana 2
CH3 - CH41 CwurHan kaHana 4 BbluMTaeTCs U3
curHana kaHana 3
CH4 — CH31 CvrHan kaHana 3 BbluMTaeTcsa 13
curHana kaHana 4
x (NepeMHOXEHNE) CH1xCH2 lMepeMHOXaoTCS CUrHanbl B
KaHanax 1 u 2
CH3xCH4 1 MepemMHOXatoTCA CUrHanb! B
kaHanax 3 n 4
Bro (Cm. cTp. 59.)

1 Tonbko 4ns YeTbIpexkaHasbHbIX ocLunorpados.

OCHOBHble NOHATMA  EOMHUUbI u3MepeHus ocumnnorpamMmbl. Enunuia usMepenus pacyeTHOlM
OCHUIIJIOTPAaMMBI ONIPCACIIACTCA COUCTAHUCM CANMHNUI U3MCPCHHUA NCXOAHBIX

OCIUIIIOTPAMM.

EanHuua EpnHuua EauHnua nsmepenus
n3MepeHuns n3MepeHuns pacyeTHOM
ocuunnorpaMmbl  ocuunnorpamMmbl  Onepauus ocuunnorpammsl

Vv \ + 1 - Vv

A A +umm - A

Vv A + U - ?

V V x W

A A x AA

V A x VA

U3mepeHue

Haxxmure KHOIIKY HSMepeHl/lﬂ, YTOOKI BEIBECTH Ha OKpaH MCHIO aBTOMaTHYCCKUX
I/I3M€peHI/II7L B meHro JAOCTYIIHO MECTHAAUATh BUI0B I/IBMepeHI/Iﬁ. O)IHOBpCMGHHO
Ha 5KpAaHC MOKET OBITH 0T06pa)I(CHO J0 IIATH PI3MCpeHPIfI.

Haxxmute BepxHo0 QyHKIMOHAIbHYIO KHONIKY. [losiBuTCS MeHto «M3mep-e 1»

C nomomrsro mapamerpa «VICTOYHNK» BBIOMpaeTcs KaHall, CHTHAJI KOTOPOTO
HeoOxonuMo u3MepuTh. C moMoinsio napamerpa « THID) BHIOUpaeTcs THIT

BBITTIOJIHACMOI'O U3MCPCHUS. HJ’IH BO3BpaTa K MCHIO I/I3MepeHI/Iﬁ u 0T06pa)I(GHI/IH

BEIOpaHHBIX M3MEPEHUH HaXXMHUTE KHOTIKY «Hazamy.
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OCHOBHbIe NoHATMS  BbinonHeHue usmepeHnit. OJHOBPEMEHHO Ha HKPaHE MOXET OBITh OTOOPAKEHO
70 IIATH aBTOMAaTHYECKUX U3MepeHNH. [/ BBINOITHEHHS H3MEPEHHsT HEOOX0ANMO,

Tun namepeHus

9TOOBI U3MEPSAEMBIN CUTHAJ 0TOOpasKacs Ha dKpaHe.

ABTOMAaTUYCCKUC U3MCPCHUA HE MOT'YT BBIIIOJHATHCA 1A OHOpHOﬁ
OCHUJIJIOTPpaMMBI, pacquHOﬁ OCHUJIJIOrpaMMBbI, a TAKKE MPU UCIIOJIB30BAHUHN

pexxuma XY WM peXKMMa CKaHWPOBaHMA. Pe3ynbraTsl H3MepeHui OOHOBISIOTCS

MpHUOJIM3UTENHHO ABA pa3a B CEKyHY.

Onucaxune

YacroTa /i3amepeHue YacToTbl cUrHana no nepeomy nepuogy

Mepuon V3mepeHue AnuTensbHOCTW NepBoro nepuoaa curHana

CpenHee M3amepeHue cpegHeapuMeTUYECKOro 3Ha4eHNs aMnauTyabl Mo BCeW ocuunnorpaMme

Pa3max W3mepeHne abCoOMIOTHOTO 3HAYEHNS PA3HOCTI MEXAY MAKCHMYMOM 1 MUHUMYMOM amnauTy bl
(HanpsbkeHms)

Cp.KkB.umMKna /i3amepeHue cpegHekBagpaTMUeckoro HanpskeHNs NepPBOro 3aBepLUEHHOrO Nepuoaa curHana

Cp. kB. CpenHekBagpatuyeckoe 3HaveHue ans scex 2500 BbIGOpok 0AHOTO Kazpa AaHHbIX
OCLMNNOrpammi.

Kypc. cp.kB. McTMHHOE CpepHeKkBapgpaTYeckoe 3HauYeHne Ans LaHHbIX OCLMIIIOrpaMmMbl OT Ha4anbHoW 4o
KOHEYHOMN TOYKM

MuHumym lMpoBepka 3anucu curHana u3 2500 0TC4eTOB 1 OTOBPAXEHUE MUHUMANBHOTO 3HAYEHMUS

Makcumym Mposepka 3anucy curHana s 2500 oTcyeToB 1 0TOBPaXeHMEe MakCUMarbHOTO 3HaYEHMS!

Bpems Hap. W3mepenune BpemeHn Mexay ypoBHsMu HanpsikeHns 10 % u 90 % nepBoro HapacTaloLlero

(poHTa curHana.

Bpemsa cnaga

WNamepenune BpemeHn mexay yposHsamu HanpskeHus 90 % 1 10 % nepsoro HuCnagatoLLero
(bpoHTa curHana.

Onurt. non. W3amepeHne gnuTenbHOCTM MEXAY NEPBbIM HapacTakLWyUM (OPOHTOM U CIEAYHOLLMM HUCXOOALUM
tbpoHTOM Ha ypoBHe 50 % BbICOTHI OCLMMNIOrPaMMBI.

Onur. oTp. W3mepeHne anuTenbHOCTYM MEXAY NEPBLIM HUCXOAALMM (DPOHTOM U CIIEAYHOLLMM HapacTaoLwmm
tbpoHTOM Ha ypoBHe 50 % BbICOTbI OCLMMIOTPaMMbl.

CKBaXHOCTb OTHOLEHNE ANUTENBHOCTY MOMOXUTENBHON YaCTW MMMyMbCa K ANUTENbHOCTY BCEro LnKNna

®da3sa Casur (has Mexgy curHanamm AByx pPasnuyHbIX kaHanoB NOCPEACTBOM CPABHEHUS HApacTaloLLmxX
(PPOHTOB NEPBOTO M BTOPOrO CUrHaNoB

3apepxka CaBur BpeMEHHOW pasHULbl ABYX PasNnyHbIX KaHAoB NOCPEACTBOM CPABHEHWUS HApACTaLLMX
(DpOHTOB NEPBOTO M BTOPOrO CUrHanoB

Het /i3mepeHus He BbINOMHAOTCS
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MapameTp

CrpaBoYHHK

Ecnu nna mapamerpa Coxp. Bce P Knonka PRINT ycraHoBineHO 3HaueHHe
IlewyaTb, MOXHO OTHPABIATE CHUMOK DKPaHa Ha MIPUHTEP OAHUM Ha)KaTUEM

KHOIIKH II€YaTH @

Hactpoiika ocrmsmtorpada s OTIpaBKK CHUMKA SKpaHa Ha MPHUHTEP
BeITIoNTHsIeTCs B MeHIO CepBuc P> Ilapamerpsnl » Hacrtpoiika npunrtepa.

HacTpoinka

Onucanue

[QKOHOMUYHBIN pexXnM

Bkn,Bbikn

Bo3amoxHocTb nevaty
n3o6paxeHns akpaHa Ha 6enom
choHe, ecnu BoibpaHo Bkn

OpwuenTaums !

KHuxHas, AnbbomHas

OpvieHTauus n3obpaxeHus npu
nevaty

MpepBaTth neyatb

MpekpalLlieHre 0TNPaBKN CHUMKA
aKkpaHa Ha npuHTep

Paamep 6ymaru 2

Mo ymonuanwto, L, 2L, Hagaki Postcard, Card Size, 10 x 15 ¢cm, 4"
x 6", 8" x 10", Letter, 11" x 17", A0, A1, A2, A3, A4, A5, A6, A7,
A8, A9, B0, B1, B2, B3, B4, B5, B6, B7, B8, B9, pynoH 89 mm (L),
pynoH 127 mm (2L), pynoH 100 mm (4"), pynoH 210 mm (A4)

OtobpaxaloTcsi HacTPOWKM,
JonyCTUMbIE Anst AaHHOrO
MpUHTEpa, COBMECTUMOTO C
PictBridge

Pa3smep n3obpaxeHus 2

Mo ymonuanmio, 2,5 x 3,25 aroma, L (3,5 x 5 goima), 4 x

6 atonma, 2L (5 x 7 gronma), 8 x 10 aronma, 4L (7 x 10 gronma), E,
Card, Hagaki card, 6 x 8 cm, 7x 10 cm, 9 x 13 cm, 10 x 15 ¢cm, 13 x
18 cm, 15 x 21 cm, 18 x 24 cm, A4, Letter

Tun Gymaru 2

Mo ymony., O6bluHas, PoTo, Jkcnpecc- GhoTo

KauectBo nevarty 2

Mo ymony., O6bIuH., YepHoBuk , KauecTaeH.

Mevatb Aatbl 2

Mo ymonu., Bkn, BbIkn

Mevartb ID 2

Mo ymony., Bkn, Bbikn

1 [ins nydwero pasMeLLeHns Ha UCTe MPUHTEP MOXET U3MEHUTD BbIBGPaHHYI HACTPONKY.
2 Ecnm BbibpaHHasi HACTpOika He NOAAEPXKMBAETCS NPUHTEPOM, BMECTO Hee MPUMEHSETCS HACTPOIIKA NO YMOMHYaHHI0.

KHomnKy meyatn MOXHO Take HACTPOHTH JUIS COXPAaHEHUs AHHBIX Ha
sanmomuHatomeM USB-ycrpoiicte. (CMm. cTp. 67, 3anomunaiowee ycmpoticmeo

USB u nopmul ycmpoticms.)

Pacneuatka ¢ ocuniorpada BBIIONHSETCA Ha TI000M IIPUHTEPE, COBMECTHMOM
¢ PictBridge. CoBmectumocts npunTepa ¢ PictBridge ykasbiBaercs B

JOKYMEHTAlMK IIPUHTEpA.

PyxoBozcTBO 10 3kcIutyatanuu ociuiorpagos cepur TDS2000C u TDS1000C-EDU

99



CrpaBovYHHK

Probe Check

OyHKIHS TPOBEPKU MPOOHUKA CITYKUT Il OBICTPON MPOBEPKH
paboTOCTIOCOOHOCTH MPOOHMKA HAPSKEHHUS, TTOMKIIIOYCHHOTO K ociuiorpady.
(Cwm. ctp. 5, Macmep nposepxu npoOHUKA HANPAICEHUSL.)

MeHio OMOPHbLIX ocuMnnorpamMmm

MeHto OnopHbIe OCHHIIIONPAaMMBI MTO3BOJISAET BKIIOUATh M BBIKIIOYATH
0TOOpaXkEHUE OCIMIIIOrPAMM, XPAHSIIUXCS B ONOPHON maMsaTh. OCIUILIOrpaMMBI
XpaHITCA B O0JIACTAX YHEPrOHE3aBUCHMOM MaMATH ocLuiorpada mosm
caemyromuMu obo3HadeHMsIMHU: OmopH. A, OmopH. B, Onopa. C u Omops. D).
Oo6nactu RefC (OnopH. C u OnopH. D UMeroTCst TOIBKO B 4-KaHAIbHBIX MOJICIIAX.

UT0oOBI BOCCTAHOBUTH MJIM CKPBITh OMIOPHYIO OCIUIIJIOTPaMMY, HEOOXOUMO
BBITIOJIHUTD CIEAYIONINE JCHCTBUS.

1. HaxwMute kHOonKy OnOpH Ha nepenHel naHemnu.

2. Haxwmurte KHONKY OOKOBOTO MEHIO, COOTBETCTBYIOIIYIO OTIOPHOM
OCIHIUIOTpaMMe, KOTOPYIO TpedyeTcss 0TOOpa3uTh WITH CKPHITh.

OHOpHLIe OCHUIIIIOTPAMMEBI OTIIMYAKOTCS CIICAYIOMIUNMUA 0COOCHHOCTSAMH.

B B Mojensx ¢ IBETHBIM 3KPaHOM OTMIOPHBIC OCIMIIIIOTPAMMEBI OTOOPAXKAIOTCS
OEJIBIM IIBETOM.

B OgHOBPEMEHHO MOTYT OTOOPaXaTbCs JBE OMOPHBIE OCIHILUIOTPAMMBI.

B Orcuersl MacITada Mo BEPTUKAIHN U TOPU30HTAIN OTOOPaXKAIOTCS B HIDKHEH
4acTH dKpaHa.

B ][ OMOpHBIX OCIMJIIOIPAaMM HE AEMCTBYIOT (DYHKIMU JIYIBI U
IaHOPaMHUPOBAaHMS.

OIHOBPEMEHHO C «KHBBIMIY» OCIIHIIIOTPaMMaMH KaHAaJIOB MOXKHO BBIBECTH Ha
9KpaH OJIHY WJIH JIBE OTIOPHBIE OCIMIIIOrpaMMBbl. Eciii Ha SKkpaHe HaxomsTCs ABe
OTIOPHBIC OCIMIIIIOTPAMMBI, TO TIEPE BHIBOJIOM HOBOW OCITHILIOIPAaMMEI OIHY W3
HUX CJEIYeT CKPHITh.

CBezieHUs 0 COXpaHEHUH OIIOPHBIX OCIIIUIOrPaMM cM. B pazuene Coxpanumb
ocyuanoep. (Cm. ctp. 103, Coxpanums ocyunnoepammy.)
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CoxpaHeHMe M BOCCTaHOBJIEHUE

Kuonka Coxp/BBI30B CITYXKHT JJIsl COXPAHCHUS WM BOCCTAHOBIICHUS
COXpaHEHHBIX paHee HACTPOeK ocruiuiorpada, CHUMKOB SKpaHa WITH
OCLMJITIOTPaMM.

Memnto CoxpaHeHHE U BOCCTAHOBICHHE COCTOUT M3 HECKOJIBKUX TTOJMEHIO,
JOCTYII K KOTOPBIM MOXKHO IONY4YUTh U3 yHKTa JeiictBue. Kaxnoe u3 neictuit
B IMyHKTE JlelicTBHE BRIBOAWT HA dKPAaH MEHIO, TTO3BOJISIONICE TOTIOTHUTEIIHHO
onpeneiauTh QYyHKIMM COXPAHECHUS UM CUMTHIBAHUS.

DencTtBus Onucaxune

Coxp. Bce CopepxuT napameTpbl, NO3BONSIOLLME HAcTpouUTb kHoMKy PRINT
(Mevatb) Ans nepefaym AaHHbIX Ha NPUHTED WK 411 COXPaHEHMS UX
B 3anoMuHaroLiem yctpoitctse USB.

CoxpaHunTb CoxpaHeHune CHUMKa dKpaHa B haine 3agaHHoro gopmara.

n3obpaxeHune

Coxp. HacT. CoxpaHeHwe TekyLuen HacTporku ocuumnnorpacda B danne B
3afjaHHoi nanke MMbo B 3HEProHe3aBUCUMON NaMATU HACTPOEK

CoxpaHuTb CoxpaHeHue yka3aHHON ocuunnorpammel B Buae arna unu B

ocyunnorp. OMOPHOI NamATw.

BoccT.HacT. BoccraHoBneHWe HacTpoikuM 3 hainna B 3anoMUHAIOLLEM YCTPOCTBE
USB nnm 13 0bnacti aHeproHe3aBnCUMOi NaMATh HaCTPOEK.

BoccraHos. BoccranoBneHue dhaitna ocumnnorpammbl U3 3anoOMUHaIOLLErO

ocyunnorp. ycTpoicTea USB B 0nopHyto namsitb

Coxpanutb Bce  [etictue Coxp. Bce mo3ponseT HacTpouTh kHonky PRINT (Ileuars) s
nepeauyn JaHHBIX HA MIPUHTEP WU A7 COXPAaHEHMs UX B 3allOMHUHAOLIEM
ycrpoiictee USB.

HacTpoukn unu

MapameTpbl NoAMEeHIo OnucaHue
Knonka PRINT Coxp. Bcero B chaitnbl ! (Cm. cTp. 72.)
CoxpaHeHwe CHUMKa B (Cm. cTp. 73.)
tharin !
Mevatsb (Cm. ctp. 79.)
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CoxpaHuTb U3obpaxeHue
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MapameTpbl

Hactpoiiku unu
NOAMEHI0

Onucanue

BbiGpaTth nanky

OTobpaxeH1e COAePKMMOro TEKyLLeN
narky 3anoMuHatoLLEro yCTpoiicTea
USB.

CmeHuTb manky

(Cwm. cTp. 69, lpasuna ynpasneHus

Co3apatb nanky

¢atnamu.) (Cm. cTp. 115, Ynpasnenue
¢halinamu Ha 3anomMuHarowem
yempoticmee USB.)

Hasag

Bosspart k meHto Coxp. Bce.

O komaHpge
CoxpaHuTb BCe

BblBOA Ha 3KpaH pasaena crpaski.

1 CBeToaMoAHbIi MHAMKATOP PAAOM C KHOMKOI PRINT yKasblsaeT, YTo BKIIOYEHa arnbTepHaTUBHAS (yHKLMS
«CoxpaHeHue», NOCPeACTBOM KOTOPOM MOXHO 3anucaTb AaHHble B 3anoMuHatowiee USB-ycTpoiicTso.

[eiictBue CoxpaHUTh M300paXkeHHe MO3BOJISET COXPAaHUTh CHUMOK 3KpaHa B
¢aiine 3agaHHOrO QopMmara.

MapameTpbl

HacTpoiiku unu
NoAMEHI0

Onucanune

®dopmar ¢aitna

BMP, PCX, TIFF, RLE,
EPSIMAGE, JPEG

Hactpoitka popmata rpacmyeckoro
haiina ans cHUMKa aKpaHa.

O coxpaHeHum
CHMMKOB

BblBOA Ha 3kpaH pasaena crpasKi.

Bbibpatb nanky

OtobpaxeHne CoOaepKUMOro TEKyLLEN
nanky 3anoMUHalLLEero yCTpomcTaa
USB u BbIBOZ Ha 3KpaH napamMeTpoB
nankm.

CMeHuUTb manky

(Cwm. cTp. 69, Mpasuna ynpagneHus

Cosgatb nanky

¢atinamu.) (Cm. ctp. 115, YnpasneHue
alinamu Ha 3anOMUHaKOWEM
yempoiicmee USB.)

OpwveHTaums 1,

KHuxHas, AnbbomHas

BbiGop kHWxHOWM 1nu anbboMHO
OpUeHTaLun n3obpaxeHus.

OKOHOMMYHBIN pexum 1,

Bkn, Bbikn

BkroueHne 1 BbIKMIOYEHNE
9KOHOMMUYHOTO pexunma

CoxpaHutb

ums daiina (Hanpumep,
TEKO0000.TIF)

CoxpaHeHue CHUMKa 3kpaHa B
BUOe (paina ¢ aBTOMaTUYECKU
reHepupyeMbiM UMEHEM B TEKYLLEN
nanke 3anoMUHaIOLLEro YCTPOKCTBa
USB.

1 (Cwm. ctp. 99, Meyams.)

[Ipu ycraHoBKe AJis MapaMeTpa KHOMKH IedaTy 3HaueHus «CoxpaHeHHue
CHHMMKa B (aiiny ocuusuiorpad mocie HaKaThus KHOMKHA COXPAHEHHS COXPaHSeT
M300pakeHus ¢ 3KkpaHa Ha 3anmomuHaromeM USB-ycrpoticte. (CMm. cTp. 73,
Coxpanenue cnumxa 6 ¢paiin.)



CrpaBoYHHK

CoxpaHutb HacTponky  eiicteue Coxp. HACT. MO3BOJIAET COXPAHUTH TEKYIIYFO HACTPOKMKY OCuUIorpada
B ¢aitie TEKnnnn.SET B 3aganHol mamke Ju00 B SHEPTOHE3aBUCUMON MTaMSTH
HacTpoek. daiin HacTpoek comepKuT TekcToByto cTpoky ASCII, B koTopoit
MEPEUUCIIIOTCS TapaMeTpbl HACTPOHKH ocuuutorpada.

HacTpoiiku nnu
MapameTpsl NoAMeHHo Onucanue

CoxpaHuTb KaK HacTpoiika CoxpaHeHwe TekyLuein HacTPONKM
ocuunnorpada B SHeproHe3aBnCcUMON
NamsTh HaCTPOEK.

®dain CoxpaHeHune TekyLLen HacTpOKu
ocuyunnorpada B daiine Ha
3anomuHatoLlem yctponcree USB.

Hactpoitka Ot11p010 YkasaHue Homepa Sueiki namaTi ans
COXpaHeHuS.

BbiGpaTth nanky OTobpaxeHne COAEPXUMOro TekyLLel
nankv 3anoM1HatoLLero yCTpoiicTBa
USB.

CmeHuTb nanky (Cm. cTp. 69, Mpasuna ynpaeneHus
¢atinamu.) (Cm. ctp. 115, YnpagneHue
¢halinamu Ha 3anoMUHarowem
ycmpoticmee USB.)

Co3patb nanky

CoxpaHuTb ums danna (Hanpumep, CoxpaHeHune HacTpoiiku B Buae tanna
TEKO0000.SET) C aBTOMATWYECKN reHepupyembim
VMEHEM B TeKyLLel nanke
3anomuHatoLero yctponctaa USB.

[Ipu ycranoBKe AJs mapameTpa KHOIKY redatu 3Ha4eHus «Coxp. Bcero B (ailiibn
ocumiiorpad mocie HaxaTsi KHOIIKH COXpaHEeHUs COXpaHseT (paiibl HaCTPOHKH
ocumorpada Ha 3anomuHaromem USB-ycrpoiicte. (Cm. ctp. 72, Coxpanenue
8cex OaHHbIX 6 8ude Paiinos.)

CoxpaHute  /JleictBue CoxXpaHUTh OCHMILIOTD. TMO3BOJSAET COXPAHUThL BHIOPAHHYIO

ocuunnorpaMmy — OCLMILIOTpaMMy B BH/IE ¢aiina ¢ umenem TEKnnnn.CSV wnu B onopHo#i naMsTH.
Ocmmtorpad coxpaHsieT JaHHBIE OCIHIUIOTPaMM B BHJIE (aiiia ¢ pa3aeneHueM
sarsiTeiMu (hopmar CSV), KOTOpEIH TpeacTaBiseT co00i TEKCTOBYIO CTPOKY
ASCII, cocrosmiyto u3 3HaYCHU BpeMeHHU (OTHOCUTEIILHO COOBITHUS 3aITyCKa)
Y aMIUTATYAbL U1 Kaxaon u3 2500 Touek JaHHBIX OCHUIIOrpaMMbl. Dailnbl
CSV MOXHO IMIIOPTHPOBATH BO MHOTHE AIICKTPOHHBIC TAOIHIIBI ¥ TIPOTPaMMBI
MaTeMaTHYeCKOTO aHaJIH3a.
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BoccTaHOBUTL HAaCTPOMKY

104

HacTtpoiiku unu

MapameTpbl noaMeHIo Onucanue
CoxpaHuTb Kak ®ann 3apaeT coxpaHeHne NCXOAHbIX AaHHbIX
ocuunnorpammel B Buae haina Ha
3anomuHatoLem ycrponctae USB.
OnopH 3apaet coxpaHeHne NCXOAHBIX AaHHbIX
ocLMnnorpamMmbl B ONOPHOM NamMsTy.
NcTouHuk 1 CH(x) (Kanan), OnopH YKa3sblBaeT, Kakon UCXOAHbIA CUrHan
(x), MATEM. BOMKEH ObITb COXPaHEH.
B OnopH (x) 3apmaet HOMep S4Elikv ONOPHON NAaMATH

ANnga CoXpaHeHna NCxoaHoro curHana.

Bbibpatb nanky

OTobpaxeHne CoaepKUMOro TEKyLLEn
nanky 3anoMUHaloLLEro yCTpoOMCTBa
USB.

CMeHuTb nanky

(Cwm. cTp. 69, lpasuna ynpasneHus

Cospatb nanky

¢atinamu.) (Cm. ctp. 115, YnpasneHue
alinamu Ha 3anOMUHaKOWEM
yempoiicmee USB.)

CoxpaHutb

ums canna (Hanpumep,
TEK0000.CSV)

CoxpaHeHue JaHHbIX OCLMINOrpamMmbl
B BMAE (paina ¢ aBTOMaTUYECKM
reHepUpPYEeMbIM UMEHEM B TEKyLLEH
narke 3anoM1HarLLEero yCTpomcTaa
USB.

1 [Mpu coxpaHeHn Heobxoammo, 4Tobkl OCLMNIorpamMma oTobpaxanack Ha aKkpaHe.

JetictBue BOCCT. HACT. TTO3BOJIIET BOCCTAHOBUTH HACTPOUKY M3 (haiiya Ha

3allIOMHUHAIICM YCTPOI\/'ICTBC USB unu u3 obmactu 3HCpI‘OH€3aBHCHMOﬁ nmaMATHu

HacCTPOEK.
HacTpoiiku unu
MapameTpbl noamMeHIo OnucaHue
BoccraHos. u3 Hactpoiika 3agaeT BOCCTAHOBIEHWE HACTPOIKM
ocumnnorpada 13 3HeproHe3aBUCMON
namsTu.
®aiin 3a/aeT BOCCTAHOBIEHWE HACTPOMKM U3
(haina Ha 3anoMM1HaIOLLEM YCTPONCTBE
USB.
Hactporika Ot1p0010 YkasaHue Homepa s4eik namaTi, u3
KOTOpOIA OyayT Bbi3BaHbl HACTPOWKM.
BbiGpath thaiin OTobpaxeHne COREPKUMOro TEKYLLEN

nanku 3anoM1HaloLLEro yCTporncTaa
USB ans Bbibopa arina.

CMeHunTb nanky

(Cm. cTp. 69, lpasuna ynpasneHus
¢atinamu.) (Cm. ctp. 115, YnpasneHue
talinamu Ha 3anoMuHalWwem
yempoiicmee USB.)
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HacTpoiiku unu
MapameTpbl noaMeHIo OnucaHue

BoccTtaHos. BoccTaHoBneHwe napameTpos
HaCTPOWKM M3 YKa3aHHON SYErKi
3HeproHe3aBMCHUMOI NaMATL.

umsi aitna (Hanpumep, BoccTaHoBneHne HacTpoek
TEKO0000.SET) ocuunnorpada 13 daina Ha
3anomuHatoLiem yctponctae USB.

BocctaHoBuTb  MeiicTBre BoccTaHOB. OCHMIUIOTD. MO3BOJSET BOCCTAHOBUTH OCLMIUIOTPAaMMY U3
ocuunnorpaMmy (aiina Ha 3anomuHaroIeM ycrpoiictee USB B siueliky OmOpHO MaMsITH.

HacTpoiiku unu

MapameTpbl noAMEHI0 Onucanue

B OnopH(x) 3afaeT a4eiiky ONOpPHON NaMATH AN
3arpysku B Hee OCLMIIIOrpamMMmbl.

M3 daiina BbI30B (haitna ¢ 3anomuHaroLero

ycTpoiictea USB.

BbibpaTth thaiin OtobpaxeHne CoaepKMMOro TEKyLLEen
nankv 3anoM1HatoLLero YCTpoicTBa
USB u BbIBO Ha 3KpaH napameTpoB
cregytoLen nanku.

CMmeHuTb nanky (Cwm. cTp. 69, lpasuna ynpasneHus
atinamu.) (Cm. ctp. 115, YnpaeneHue
¢atinamu Ha 3anOMUHarWeM
yempoticmee USB.)

B 3afaeT sa4eilky ONOPHON NaMATH 4N
BbI30Ba B HEE OCLIMNNOrpamMMmbl.
Recall nms chaiina (Hanpumep, 3arpyska ocuunnorpammbl 13
(BoccTaHoBuTb) TEK0000.CSV) BbIbpaHHOrO haiina B 3afaHHyH0 S4EKy
OMOPHO NamaTh 1 oTobpaxeHue
ocLmMnnorpammbl.

OcHoBHble NoHATUA  CoxpaHeHWe U BOCCTaHOBNEHMe HAacTpoek. [TonHbIi HaGOp HACTPOEK COXPAHSETCS
B 3HCpFOHCSaBHCI/IMOﬁ IIaMsATH. HpI/I BBI3OBC HACTPOCK ocunnnorpa(p nepeﬁ,ueT B
TOT PCXKUM, B KOTOPOM COXPaHAJICA HaHHLIﬁ Ha6op HACTPOCK.

Texymme HacTpoiiku ociruiorpada CoXpaHsIIoTCs Yepe3 TPH CeKyHABI TIocTe
BBOJIa MTOCJICIHETO U3MEHEHHUS HACTPOEK MEePe]l OTKIIOUCHUEM MUTAHUS
ocumuiorpaga. [Ipu cnemyromeM BKIIOYEHUU ocuuutorpada MmpoucXoauT BEI30B
ATUX HACTPOEK.

BbI30B HacTpoek nNo ymonuyaHuiw. J[is Bo3Bparta K 3aBOJCKHM HACTPOHKaM
ocrmniorpada mo yMOoI4aHHUIO CIYKHAT KHomnka HacTpoiika mo yMo14aHuIo.
Jiis mpocMOTpa HACTPOEK, BBI3BIBAEMBIX TP HAXKATUW JAHHON KHOIIKH, CM.
Tpunoowcenue D. Hacmpotixa no ymonuanuro.
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CoxpaHeHue 1 BbI30B ocuunnorpaMmm. CoxpaHsIeMbli CHUTHAT JOJKCH
otoOpakaThCsl Ha IKpaHe ocipuiorpada. B sHepronesaBuCHMOl mamMsITH
JIByXKaHAJIbHBIX OCHMILIOrPa(oB MOXKHO COXPAHHUTH JiBa cUrHana. B
YeThIPEXKaHAIBHBIX OCHMIIIOrpadax UMEeeTCs BO3MOXKHOCTh COXPaHUTh YEThIPE
CUTHaJIa, OTHAKO OJJHOBPEMEHHO MOTYT 0TOOPaKaThCs TOIBKO JBA.

Ha skpane ocuusutorpada 0OAHOBPEMEHHO MOTYT O0TOOpaXXaThCsi OTIOPHBIC
CUTHAJIBI M OTCYETHI CUTHAJIA, TIOTy4aeMOoTo ¢ KaHaja. VM3MeHeHue napaMeTpoB
0TOOpaXkeHUs OMOPHOTO CUTHAJAa HEBO3MOXKHO, OJTHAKO B HIDKHEH YacTH 3KpaHa
ocuuuiorpada oToOpakaroTCs 3HAUCHHS TOPU3OHTATBHOTO U BEPTUKATHHOTO
macirTaoa.

AnemeHTbl yNpaBneHUs CUHXPOHU3aLMEN

106

[TapameTpsl CHHXPOHHU3AIMH 3aJaI0TCS C TIOMOIIBI0 MEHIO CHHXPOHU3AINH 1
OpTaHOB yNPAaBJICHUS HA MEPEAHEH MaHEIH.

Tunbl CUHXPOHM3aUKUM  JIOCTYIIHBI TPH CIEAYIOMIUX TUIIA CHHXPOHM3ALMHU: CHHXPOHU3ALHUS 110 (POHTY,
BHUJICOCUHXPOHU3ALN U CUHXPOHU3ALUs 110 JUIUTEIBHOCTU UMITyJIbca. Jis
Ka)KJIOTO THIA CHHXPOHM3ALUK Ha SKpaHe OTOOpakaeTcs pa3InvHbli Habop

rapaMeTpoB.

Mapametp [OononHuTenbHbIe CBeAEHMA

®poHT (Mo ymonu.) CWHXpOHW3aLMs NPOMCXOAMT NpU AOCTMXEHUN HapacTatoLLmM
UNW HUCXOLALLMM (DPOHTOM CUrHaNa YpoBHS CUHXPOHW3ALMN
(NoporoBoro 3HaueHus).

Bugeo OTobpaxeHune KoMNo3uTHOrO BUaeocurHana crangapta NTSC vnm
PAL/SECAM; CHXpOHM3aLMs BbINOMHSETCS MO MONSAM UMW CTPOKaM
Bugeocurdana. (Cm. ctp. 109, CuHxpoHu3ayus eudeocuzHaIom.)

Mwmnynec CuHXpoHu3aLums no uMnynbcam, Beligenstowmmes no gopme. (Cwm.

ctp. 110, CuHxpoHu3ayus no dnumensHOCMU uMnysbea.)

CuHxpoHusaumua no  CueXpoHM3aUMs 1O (GPOHTY OCYIIECTBISETCS NPU JOCTHKCHHH OPOTrOBOIO
(bpOHTYy  3HAYCHHS HAPACTAIOLINM HIIH HUCXOMALINM (hpoHTOM cHTHaIIA.

MapameTpbl HacTponku Onucanue

®poHT Mpw BbIOOPE AaHHOTO NapameTpa
[N CUHXPOHU3ALMN UCMONb3yeTCst
HapacTaloLWuit NN HUCXOAALLMNA
(OPOHT BXOAHOrO CUrHana.

MCTOYHMK CH1, CH2, CH31, CH4 1, Bbibop uCTOuHMKA CurHana
BHew., BHeww./5, JluHus AC cuHxpoHusauum (Cm. ctp. 108.)

KpyTtusHa Hapacr., Hucxopswmi Bbibop TMna hpoHTa (HapacTatoLmi
UMW HUCXOLALLMIA), NO KOTOPOMY
OyneT NpoMcxoanTh CUHXPOHU3aLMS
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MapameTpbl HacTpoliiku Onucanue
Pexum AgT0, OBbI4H. Bbi6op Tna cuHxpoHusaumm (Cwm.
ctp. 107.)
Tun Bxoga AC, DC, lMNopaeneHue Bbi6op KOMMOHEHTOB CHrHana,
wyma, Mogasnexne BY, nogaBaeMblX Ha CXemy
Mopasnenne HY CUHXpoHM3amm (Cm. ctp. 108.)

1 Tonbko 4ns YeTbIpexkaHasbHbIX ocLunnorpados.

MNone 4acToTbl Ocmutorpad BEIYUCIISIET YaCTOTY BO3HUKHOBEHUS COOBITHH CHHXPOHHU3AITNHN, U
CUHXPOHM3ALNM B MPaBOM HIDKHEM YIJIy DKpaHa 0TOOpa)kaeTcsl 3HAYCHHUE dTOM YaCTOTHI.

MMPUMEYAHUE. 3nauenue uacmomsi CUHXpOHU3AYUU NOKA3BIBACH YACMONTY
cobvimuil 3anycka cunxporuzayuu. OHa modicem Gblmb MeHbUE YACMONbl
BXOOH020 CUCHANA, USMEPEHHOU 8 PeXCUMe CUHXPOHUAYUU NO ONUMENbHOCTIU
umnyvea.

OCHOBHbIe NOHATUA  Pexumbl. B pexxnme «ABTO», yCTAaHOBJICHHOM 0 YMOJTYAHUIO, OCHMILIOTpad
CHUHXPOHU3UPYETCS IPUHYIUTEIBHO, €CIIM B TEUEHHUE HEKOTOPOI'O BPEMEHN,
OTIpeNesieMoro Mo 3HaYeHUIO0 MacITada 1Mo TOpU30HTANIH, HEe 00OHAPYKEHO
COOBITHE 3aIycKa. DTOT PEKUM MOXKHO MCIIOJIB30BAaTh BO MHOTHX CHTYAIHAX,
HalpuMep, Ul OTCIIEKUBAHUS 3HAYCHUS HAPSHKCHUS Ha BBIXO/E UCTOYHHKA
MUTAHUA.

PexxuM ABTO HCTIONB3YETCSI 711 CBOOOTHON PETHCTPAITNHU JAHHBIX B OTCYTCTBHE
(akTHUeCcKO CHHXpOHU3aluu. B 3ToM pexnme MOXKHO MpocMaTprBaTh
HECHHXPOHU3UPOBAHHBIA CUTHAJ TPU HacTpolke MacmTaba Bpemenu 100 mc/mnen
wnu Gornee.

B pexume 0ObIYH. 0OHOBIIEHHE OCIHIUIOTPAMMBI OCYIIECTBIIIETCS TOIBKO

npu 00HapyKEHUH (PaKTUIECKOTO COOBITHS CHHXpOHH3auuu. [Ipempimymmii
CUTHaJl OTOOpaskaeTcs Ha SKpaHe 0 TeX Mop, oKa OH He OyJeT 3aMeHEeH HOBBIM
CUTHAJIOM.

PeskuM 0OBIYH. UCTONB3YETCsl IS CHHXPOHHU3AIUH TOJIBKO 110 OMPEACICHHBIM
coOBITHSM. B 3TOM peskiMe CHUTHAI Ha 3KpaHe ocmmiorpada He oToOpakaeTcst
JI0 TIEPBOTO COOBITHS 3aITycKa.

JJis OMMHOYHOTO 3amycka cOopa JaHHBIX CIEAyeT HaxkaTh KHONKY OMUHOYH
3aImycK.
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UcTouHuKM.

WUcTouHuk [JononHuTenbHble cBegeHUs

CH1, CH2, CH31, CH4 1 CMHXpOHM3aLus MO KaHay He3aBUCMMO OT 0TOOpaXeHus ero
cUrHanma Ha akpaHe

BHeLw. CurHan cuHxpoHu3aLum He oTobpaxaetcs. [ns napameTpa
«BHeLL.» UCNONb3YETCS CUrHan, NoMyyeHHbIn ¢ 6anoHeTHoro
pasbema Ext Trig (BHeLWwHss cMHXpOHU3aLms) Ha nepeaHei
naHenu. JonycTUMbIi 41ana3oH YpOBHS CUHXPOHM3ALWKM: OT
-1,6 po +1,6 B

BHeww./5 Tak xe kak B pexume BHelw., HO curHan ocnabnseTcs B natb
pas, a AuanasoH YPOBHEN CUHXPOHN3ALMN pacLUMpseTcs oT
-8 no +8 B.

NuHus AC 2 B naHHOM crnyyae B kauecTBe CuUrHana CUHXpPOHU3aLMN

WCMOMb3YETCs CUrHa, MoMyvaemblii U3 CeTH MuTaHus. Tun
BXOfa CMHXpOHU3aLm — DC, ypoBeHb CHXpoHu3aLm — 0 B

Wcnonbayiite 3TOT pexum, koraa Heobxoamumo
NpoaHanuanpoBaTh CUrHanbl, 3aBUCSLLME OT YacToThl
NepeEMEHHOro TOKa, HaNPUMeEp CUrHasbl B OCBETUTENBHON
annapatype 1 UCTOYHMKaX MuTaHus. CUHXPOHU3aLMS
BbINOMNHSETCA aBTOMaTuyecku. [ins napameTtpa Tun Bxoga
CYHXPOHM3aLmK ycTaHaBnmBaeTcs 3HaveHne DC, a ang
napameTtpa YpoBeHb CuHXpoHu3auum — 0 B

1 Tonbko Ans YeTbipexkaHasbHbIX ocLuunnorpados.
2 [leilcTBYET TOMBKO MPU CUHXPOHM3ALIM N0 (PPOHTY.

MMPUMEYAHUE. Ymobwr npocmompems CucHAl CUHXPOHUZAYUU PENCUMO8
«Bueut.», «Bueut./5» unu «/lunus AC», nasxicmume u yoepaicusaiinme KHONKY
Ilpocm umn cunx.

Tun Bxopa. Paziuunble THITBI BXO/A MO3BOJISIOT OT(HWIIETPOBATH CHTHAI
CHHXPOHU3AIINH, UCIIOJIb3YEMBIH IS PETUCTPAIIUN JaHHBIX.

MNapameTp [ononHuTenbHble cBefeHUs
DC lMepenatoTcs BCE KOMMOHEHTLI CUrHana
I'Io,anneHme wyma ﬂ]‘lﬂ YMEHbLUEHUA YYBCTBUTENBHOCT N CHUXEHNA BEPOATHOCTU

JIOXXHOro 3anycka OT Wwyma B CXeMy CUHXPOHMW3aLuun
nobaenseTcst rmcrepesnc

MopnasneHue BY OcnabnaTcs BbICOKOYACTOTHLIE KOMMOHEHTBI, YacToTa
koTopbIx npe.biwaet 80 Ky
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NapameTp [ononHuTensHbIe CBeAeHNS

Mopasnexne HY BnokupyeTcs KOMNOHEHT NOCTOSIHHOIO TOKa W ocnabnstoTcs
KOMMOHEeHTbI ¢ YacToTor Huxe 300 Ky,

AC BRokMpytTCS KOMMOHEHTLI MOCTOSHHOTO TOKa U 0CnabnsTes
curHans! ¢ yactoTon Huxe 10 Iy,

NMPUMEYAHUE. Tun exooa cunxponuzayuu éiusiem moabKo HA CUSHAI,
nooasaemvlil Ha CUCIEMY CUHXPOHUZAYUU. DMOom napamemp He 6iusem Ha
WUPUHY NOLOCHL NPORYCKAHUS U MUN 6X00a 0J1 CUSHAAA, OMOOPANCAeMO20 Ha

IKpaHe.

WUnTepBan po 3anycka. IlonokeHue 3amycka OOBIYHO YCTaHABIMBACTCS B LICHTPE
JKpaHa 1o TOpU30HTANIU. B 3TOM ciydae MOKHO POCMOTPETH IATh JeJIeHUH
JAHHBIX B WHTEPBaJe 10 COOBITHS CHHXPOHU3ANH. Perymmpys ropu3oHTaIbHOE
MOJIOKEHNE M300paxKeHrne, MOKHO TIPOCMOTPETh OOJIbIIIee MIIM MEHBIIIee
KOJIMYECTBO JIaHHBIX JI0 COOBITUSI CHHXPOHHU3AINH.

CMHXpOHM3aLUMA  napamerpo Hactporiku

OnucaHue

BUREOCUTHANOM oo

Ecnu Bribupaetcs napameTp Bugeo,
CMHXPOHU3aLMS OCYLLECTBIAETCA
BuaeocurHanom craHgapta NTSC,
PAL nnn SECAM

[nsi TMna BXoAa CUMHXPOHM3aLMK
NpenBapuUTenbHO YCTaHOBNEHO
3HavyeHne AC

McToYHMK CH1, CH2, CH31, CH4 1,
BHet., BHeww./5

Bbibop ucToyHnka curHana
CUHXPOHU3aLMK. [ns 3HayeHui
«BHeww.» n «BHeww./5» ncnonb3yetcs
CUrHan, nonyyYeHHbIn ¢ pasbema Ext
Trig (BHeLwHAs cMHXpoHM3aLus).

MonspHOCTb 06bIYH., UHBEPTHP.

[ns 3HauyeHMs OBbIYH.

3anyck OcyLiecTBSeTCs no
oTpULaTENbHOMY (PPOHTY
CUHXPOUMMYTbCa, a NS 3HAYEHNs!
MHBEPTMP. — MO MONOXKUTENbHOMY

(PpPOHTY.
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MapameTpbl HacTpoiiku OnucaHue

CMHXpOHU3. Bce ctpoku, Homep Bbibop HyxHoro cnocoba
CTpoku, HeueTHoe nore, BMAEO0CUMHXPOHMU3ALMN
HeTHoe none, Bee nons Ecrv ong napametpa CUHXPOHMS.

3afjaHo 3HaveHue Homep CTpokm,
HOMEp CTPOKM 3aAaeTCs C NOMOLLbIO
YHUBEpPCamnbHOWN PyYKy.

Crangapt NTSC, PAL/SECAM Beibop BugeocTaHaapta ans
CMHXPOHM3ALMN 1 4Ns oTcYeTa
HOMepa CTpOKM

1 Tonbko Ans YeTblpexkaHanbHbIX ocLyunorpados.

OCHOBHbIe NOHATMA Cunxpoumnynbcebl. [lpu BeiGope uist mapamerpa [lonspHocTh 3HaYeHUst OOBIYH.
CHHXPOHH3AIMs BCETAa MPOU3BOJUTCS M0 OTPHIATEIBHBIM CHHXPOUMITYJIHCAM.
Ecnu uMnynbcsl BUIEOCUTHANIA TTOJIOKUTEIBHBIE, HCIIONb3YWTE IS TapaMeTpa
ITonApHOCTD 3HAYEHUE UHBEPTHP.

CuHXpOHM3auma no Oyukius JIuTenbH. UMITYIbCa UCHOIB3YETCS ISl CHHXPOHU3AIMH T10

ﬂn”TeanOCTM MMnynbca HOPMAJIbHBIM W dHOMAJIbHBIM UMITYJIbCAaM.

110

MapameTpbl HacTpoiiku OnucaHue

Mmnynsc MMpu BbIBOpe napameTpa Vmnynbe
CMHXPOHU3aLMS BbINOMNHAETCS Mo
MMNyNbCaM, KOTOPbIE COOTBETCTBYHOT
YCroBWAM, 3aaHHbIM NapamMeTpamu
WcTounuk, Korga u YcraHoBka
LNUTENBHOCTH UMMYNbCa.

McTouHmK CH1, CH2, CH31, CH4 1, 3afaeTcs BXOAHOM MCTOYHMK,
BHeww., Breww./5 NCNoMb3yeMblil B kKa4eCTBE CUrHana
CUHXPOHW3aL MK
Korga 5 # <> Yka3biBaeTcs cnocod cpaBHeHNs

UMNynbCa CUHXPOHU3ALMM CO
3Ha4YeHMeM, ykasaHHbIM Ans
napameTpa [nnTenbH. umnynbca.

AnutensH. o133 Hcpo 10,0 ¢ OnntenbHOCTE MMNynbca

uMnynbea. perynupyeTcs yHUBepcarnbHom
PYYKON.

MonsipHOCTb MOMOXMWT., OTPULAT. 3apaeTcsa CMHXpOHU3aLns

No NONOXWUTenbHbIM NN
oTpuuaTenbHbIM UMnynbcam

Pexum ABT0, OBbIYH. BbiGupaeTcst TMN CUHXpOHU3aLNN.
[ns cuHXpoHM3aummn no
LNUTENBHOCTY CUrHana Hanbonee
NOAXOAALMM SIBMISAETCH PEXUM
OBbI4H.

PyxoBozcTBO 10 3kcIutyatanuu ocimuiorpagos cepun TDS2000C u TDS1000C-EDU



CrpaBoYHHK

MapameTpbl HacTtpoliiku Onucanue
Twn Bxoaa AC, DC, MNogaeneHue BbI60Op KOMMOHEHTOB CUrHana,
wyma, Mogaenexne BY, nofaBaeMbIX Ha CXemy
MopasneHwe HY cuHXpoHu3aumu; (Cm. ctp. 106,
CuHXpoHu3ayus no (hpoHmy.)
JononHutensHo Vicnonb3yetcs ans nepexoga mexay

CTpaHuuamun nogMeHto

1 Tonbko Ans YeTbipexkaHarnbHbIX ocLunorpados.

MNMone yacToTbl Ocmutorpad BEIYHCIISIET YaCTOTY BO3HUKHOBEHHUS COOBITHH CHHXPOHHU3AITNHN, U
CUHXPOHM3aLMK B MPaBOM HIDKHEM YIJIy DKpaHa 0TOOpa)kaeTcsl 3HAYCHHUE dTOM YaCTOTHI.

OcHOBHble NoHATMA  YcnoBue 3anycka. UtoOb! ocrmuiorpad Mor 3adUKCHPOBATh UMITYIIBC,
JUTATEBHOCTH 3TOTO UMITYJIbCA JIOJDKHA OBITH HE MEHee 5 HC.

3HaueHus
napameTpa Korga HononHutenbHble cBeAeHMA
= CVIHXpOHVI3aLWI$I npn ANUTENbLHOCTU MMNYyNbCa CUrHana, kotopasa
# paBHa UMK He paBHa KOHKPETHOMY 3HAYEHMIO C AOMYCKOM +5 %
< CVIHXpOHVI3aLI,VIF| npu AnnTenbHOCTN UMNynbca CUrHana NCTOYHKUKa,
> MEHbLUEN 1nu GonbLuei KOHKPETHOro 3Ha4eHuA
Triggers when pulse is Triggers when pulse is
less than width setting greater than width setting
e e
\ \ ‘
Ht —Threshold level — j
\ \ \ \
Triggers when pulse is equal Triggers when pulse is not
to width setting £ 5% equal to width setting + 5%
| 'T
e — —Threshold level — — —f— ‘ —
\ - |~ | =
Tolerance Tolerance

® = Trigger point
ITpumep CUMHXpPOHU3AIMH 110 UCKAXKEHHBIM UMITYJIbCaM MPUBECH B IJIaBE

Ipumepwr npumenenus. (Cm. ctp. 47, Cunxponuzayus no UMnYIbLCy
ONpeOesieHHOU ONUMETbHOCMU. )
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Pyuku 1 KHONKK

Pyuka «YpoBeHb». [lpenHazHadeHa Uil yCTAHOBKH YPOBHS CHHXPOHH3ALIUH.

Knonka «Yet 50%». Kuonka Yer 50% wcnonb3yercs st ObICTPOTO MOTyUYCHUsI
YCTOWYMBOTO M300pakeHus. [IJis ypOBHS 3allycKa YCTaHABIHMBAETCS CPEIHEES
3HAYCHHE MEXy MAaKCHMAJIbHBIM U MUHUMAIIbHBIM YPOBHSIMH HANPSDKCHUsI. DTy
KHOIIKY TIO0JIE3HO MCIIOJIb30BaTh, KOT/Ia CUTHAJI IIOCTYyNaeT Ha OailoHEeTHBIH pa3beM
Ext Trig (BHemHss1 CHHXpOHU3aIMs) ¥ BEIOPaH HCTOYHUK CHHXPOHU3AIINU
«Buemry wiu «Buaemr./S».

KHonka «®opc 3anyck». Kuomnka dopc 3amycK HCIOIB3YeTCs It cOopa
JaHHBIX OCHUJUIOTpaMMbl HE3aBUCHUMO OT TOTIO, Saq)HKCI/IpOBaHO JIN UJINX HE
3apukcupoBaHO OCIMILIOrpadoM COOBITHE CHHXPOHU3AIMU. DTa KHOIIKA IMOJIe3Ha
JUTS. OIMHOYHOTO 3ammycKa cOopa JaHHBIX U B peKUMe CHHXPOHH3aINU «OOBIYH.».
(B pexxume CUHXpOHHU3AIUH «ABTO» OCIHILTIOTpad MEPHOAUIESCKH OCYIECTBISECT
(opcUpOBaHHBIH 3aIyCK, €CITU CUTHAI CHHXPOHHU3ALUK HE OOHAPYKUBAETCSI.)

Knonka «lMpocm umn cuux». Pexum Trigger View (IIpocmotp curnana
CHHXPOHH3AIMH) TI03BOJISICT BHIBECTH HA SKPaH OCIHIUIOIPAMMYy CHUTHajia
CHHXPOHM3AIMH. MOKHO TaKkKe NCIIONIb30BaTh JAHHBIN PEXHUM U IPOCMOTpa
CJIEAYIOINX BUJOB JAHHBIX:

H  BIUsSHHUE BBIOOpa mapamerpa Tum Bxojaa CHHXPOHH3AIINH;

B pctouHHWK cuHXxpoHu3anuu Jluaus AC, TOIBKO MPU CHHXPOHU3AIINHU 10
hponty;

®m  Cursai, mocTynamouui Ha 6aifoHeTHBIN pa3beM Ext Trig (Buemmnsis
CHUHXPOHHU3ALIHS)

[MPUMEYAHUE. Dmo eduncmeennas KHONKA, KOMOPYIO NPU UCNONb308AHUL
cnedyem yoepocusamo. Ecau knonxa Ipocm umn cunx nasicama, uz opyaux
KHOROK OOCMYNHA MOAbKO KHONKA NeYamu @), Bce ocmanvhwie xknonku na
nepeoHeil nanenu ocyuniozpaga omxaroyaromces. Pyuxu npooonsicaiom
Oelicmeosams.

Boipepxka. DyHkuuio Beiaepikka CHHXPOHH3AIMU MOYKHO HCIIOIB30BaTh

JUTSL TOTYYEHHUS] YCTOHYMBOTO OTOOPaKEHHSI CJIOKHBIX CHUTHAJIOB, HAIPHUMEP
MaKETOB MMITyJIbCOB. BbIep:kka — MHTEpBaI BPEMEHU MEXIy MOMEHTOM
o0HapyKeHUs CUTHaIa CHHXPOHU3AIIUK 1 MOMEHTOM TOTOBHOCTH ocIiiuiorpada
3a(hUKCUPOBAThH CIACAYIOUINI CUTHANI. B TeueHue 3Toro MHTEpBaja CHHXPOHU3ALHS
He ocymiecTBasAeTcs. I makeTa UMITYJIbCOB MOXKHO OTPETYIHPOBATH BPEMS
BBIJICPKKH TAKUM 00pa3oM, YTOOBI CHHXPOHM3ALUS BBIIIOIHATIACH TONBKO I10
[IEPBOMY MMITYJIbCY MAKETA.
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Acquisition Acquisition Acquisition
interval interval interval
—M ~—M —M

. [m - MO

Trigger level ] L LI IL LI F

o Indicates N J N J L J

trigger points Y Y M

Holdoff Holdoff Holdoff

Triggers are not recognized during holdoff time.

YrtoObl BOCTIONB30BaThCs (DYHKIMEH 3aAEPiKKU 3aIlycKa, HaKMUTE KHONKy opu3
MEHI0 P> YCTaHOBKA 3aJepP:KKH CHHXPOHHU3. 1 YCTaHOBUTE HYXXHOC 3HAYECHHUE
BBIJICPKKH C TIOMOIIBbIO YHUBEpCATBLHON pydkd. Paspemienue BeIIepKKH
CHUHXPOHHU3AIINH U3MEHSETCS B 3aBUCHMOCTH OT HACTPOWKU MacmTaba 1o

TOPHU30HTAJIH.

CepBuc

Haxwmure kHOIKY CepBHC, 4TOOBI OTOOPa3UTh COOTBETCTBYIOIIEE MEHIO.
MapameTpbl HacTpoiiku OnucaHue
[MpenensHeln Tect McTOouHMK McTOouHWK curHana, Ans KoToporo 3anyckaeTtcs
(ans Mogenei ocyurnorpamma WwabroHa
TDS1000C-EDU CpaBHuTb € LlabnoH npeadenbHOro TecTa, MCMomnb3yemblid Ans
HEepOoCTyMNeH) CPaBHEHMS C TECTUPYEMbIM CUTHaNoM, BblIGpaHHbLIM 13

MEHI0 «ACTOUHMKY.
Tecrt 3anyck unu octaHoBka NpeAenbHOro TecTa

Hactpoiika wabnoHa

3apaHue WwabnoHa ocuyunorpaMmbl NpeaensHOro TecTa.
LLlabnoH — aTo mMacka curHana, 3apaHee onpegeneHHas

nosib3oBaTenem ¥ 3agaroLlas rpaHuLbl Ang CpaBHEHNs C

CUrHanoM UcTouHuKka Bxoga. LLlabnoH cnepyet 3agath Ao
BbINONHEHMS NPELENbHOTO TecTa

[leiicTBue Npy HapyLLEHWN

LeitcTaus, KoTOpble ByayT NPeAnpPUHSTHI OCLMNorpadiom
nocre oGHapyxeHUs HapyLLeHWs

OcTaHoBUTb Mocre

YcnoBus, Npu KOTOPbIX ocLunnorpad 3akaH4MBaeT
npeaenbHbIi TecT

Peructpauus gaHHbIx

(ans mopeneit
TDS1000C-EDU
HenoCTyneH)

Peructpaums gaHHbIx

BkrtoueHue W BbIKMIOYEHNE PYHKLMM PErUCTPaLIMN JaHHBIX

McTouHumK

Bbl60p WUCTOYHMKA CUrHana ansa perucrpaunn gaHHbIX

AnuTenbH-Tb

YcTaHOBKa NPOLOSKMTENBHOCTY PETUCTPaLMM AaHHbIX C
npupalieHnem 30 MuHyT B Ananasore ot 0,5 go 8 yacos
Unu ¢ npupalleHrem 1 yac B guanasoHe ot 8 go 24 yacos,
a Takxe yCTaHOBKa HeONpeaeNeHHON NPOLOSKUTENBHOCTH

BbibpaTb nanky

Bbl60p nanku ana coxpaHeHua AaHHbIX ocuunnorpamm.
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MapameTpbl HacTpoiiku

OnucaHune

CocTosiHue cucTemsl

Ha akpaHe otobpaxatoTcs oblme napameTpbl
ocuunnorpada

PasHoe Otobpasatotcs cBefeHs 0 MOLenu, 3aBOACKOM CEPUIAHOM
HOMepe, NOACOEANHEHHDBIX aganTepax, HacTpolike agpeca
GPIB, Bepcun MMKpONporpamMMHOro obecrneyeHus v apyras
WHhopmaums.
MapameTpbl HacTpoliika npuHTepa W3meHenwne HacTpoiiku npunTtepa (Cm. cTp. 79.)

Hactpoitka GPIB » Apgpec

Hactporika agpeca GPIB gns agantepa TEK-USB-488 (Cwm.
cTp. 78.)

YcTaHoBuTbL Aaty v Bpems

YcTaHoBka gatbl 1 Bpemenu (Cm. cTp. 115.)

YKypH.owmn6ok

BbiBOA Ha akpaH Crucka 3aperncTpupoBaHHbIX OWMOOK 1
nokasaHuit Power Cycle (CyeTumk BKNIOYEHNI)

OTOT CNMCOK None3eH npy obpaLLeHny 3a NOMOLLBIO B LIEHTP
obcnyxmeanus Tektronix

BbinonHuts camokanmtp.

BbinonHsieTcs aBTomMaTnyeckas kanmbposka

YnpasneHue cannamu

OtobpaxeHue napameTpoB nanok, (annos u
3anomuHatowyero yerpoitctea USB (Cwm. cp. 115.)

A3blk English (AHrnniackuit), French

OnpepenseTca A3bik ocuunnorpada

(PpaHuy3ckuin), German (HemeLkui),

Italian (MTanbsiHckMi), Spanish

(MicnaHckuia), Japanese (AnoHckui),

Portuguese (MopTyranbckuit),

Simplified Chinese (Kutaickui,
ynpoLlieHHoe nucbmo), Traditional

Chinese (Kutaiickuin, TpaguynoHHoe

nucbMo), Korean (Koperickuit)

OcHoBHble NnoHATUA  CocTosiHne cucteMbl. Eciu BeiOpath B Menio Cepsuc mapametp CocrosiHue
CHUCTCMbI, Ha SKpaHE MMOABATCA MEHIO, C ITIOMOMIIBIO KOTOPBIX MOXHO IMOJIYYUTH
CITUCOK MTapaMeTpPOB YIIPABICHUS IS KaXKI0W TPYTIITBI SJIEMEHTOB YITPaBICHUS

ocrutorpada.

Jns ymaneHus ¢ 9KpaHa CBEJCHHI O COCTOSTHAY HAa)XKMHTE JTFO0YI0 KHOTIKY Ha

MEepEHEN MaHEeIN.

MapameTpbl

Onucaxune

Mo ropusoHTanm

OtobpaxaeTcs Cn1CoK NapamMeTpoB Mo rOpU3oHTaNM

Mo BepTukanu

OtobpaxaeTcs CnMCcoK NapamMeTpoB yNpaBieHns No BEPTUKANM Ans
kaHanos

CMHXpOHU3.

OTobpaxaeTcs CMCOoK NapaMeTpoB CUHXPOHM3ALIMM

PasHoe

Ha akpaHe nosiBnsi0TCSA CBEAEHNUS 0 Mogenu ocuumnnorpada, Homep
BEPCUN NPOrpamMMHOro obecnedeHus 1 CepuitHbIn HOMEp

BbiBOA Ha 3KpaH 3HaYeHMI KOMMYHUKALMOHHBIX NapaMeTpoB

114 PyxoBozcTBO 10 3kcIutyatanuu ocimuiorpagos cepun TDS2000C u TDS1000C-EDU



CrpaBoYHHK

YctaHoBKa AaThl M BpeMeHU. DyHKIMA YCTaHOBKA JaThl M BPEMEHU 00ECIICUMBACT
YCTaHOBKY JIaThl M BPEMEHH Ha YacaxX. DTH CBEICHUS 0TOOPaXKatoTCs Ha DKpaHe
ocrmuiorpaga u UCHONb3YIOTCS IS CO3MaHus (ailioB BpEMEHHBIX METOK,
3alMChIBAEMBIX Ha 3armoMuHawieM ycrpoiictee USB. [lnst obecrieuenns paboTh
4acoB B ocIuiuiorpade MMeeTcsl BCTpPOCHHAs HeCMEHHas Oarapest.

Yacel He MOTYT aBTOMaTHYECKU NIEPECTPANBATLCS Ha JISTHEE WIIM 3UMHEE BPEMs.
Hmeetcst BO3MOXHOCTH HACTPONKH KaJICHIAPS IJIs1 BHCOKOCHBIX TOJTOB.

MapameTpbl Onucanue

1 lMepemelLeHne NOACBETKM BbIGOPaA NOMS BBEPX W BHW3 MO CTIMCKY.

1 [ns u3MeHeHus 3Ha4YeHNs B BbIgENIEHHOM MOMe UCMOoNb3yeTcs
YHMBEpCanbHas pyyka.

YcTaHoBKa Aathbl 1 OGHoBneHve 3agaHHbIX B ocumnnorpade napameTpoB AaTthl U

BPEMEHM BPEMEHM.

OTmeHa 3aKpbITME MEHHO M BO3BPAT K NpeablayLieMy MeHto 6e3 coxpaHeHus
N3MEHEHWI.

CamokanubpoBka. IIpoieaypa aBTOKaTHOPOBKH MO3BOJISET JOOUTHCS
ONTUMATBPHON TOYHOCTH M3MEPEHHI ocIuIIorpada mpu JaHHOH TeMIieparype
OKpyXkaroreit cpenpl. Ecium TeMIreparypa okpyKaroIiei cpenbl n3MeHIIach 0omee
geMm Ha 5 °C, mis o0ecreueHnsi MaKCUMAJIbHON TOYHOCTH U3MEPEHH HE00X0IUMO
BBITIOJTHATH aBTOKAIHOPOBKY. 7151 oOecriedeHns TOUHOH KaTHOPOBKH BKITFOYHTE
MUTaHUe ocIuIiorpada u MoAOKINTE ABAIATh MUHYT, YTOOBI TapaHTUPOBATh
ero mporpes. CreayiTe MHCTPYKITUSIM Ha dKpaHe.

JList KamnOpOBKE B 3aBOJICKUX YCIOBHSIX HCIIONB3YIOTCS BHEITHUE UCTOYHUKH
HaNPsHKCHMSI U CHICIIMATN3UPOBAaHHOE 000pynoBaHue. PexoMeH1yeMblii HHTEepBa
KaTMOpPOBKH cOoCTaBIsgeT oauH roj CBeneHus o nposeeHN: koMmmnanuei Tektronix
KamnOpOBKH ocimiuiorpada B 3aBOICKHUX YCIOBUAX CM. B pasaene Kak cesazambcs
¢ komnaHueu Tektronix Ha CTpaHUIlE C U3BEIICHUEM 00 aBTOPCKUX IIpaBax.

Ynpasnenue cpanamm  OnHa u3 manok BCETa BbIAENICHA KaK TEKyIIas nanka. Daiis, coXpaHseMbli Hin
Ha 3arMoMWHaloLeM  BOCCTaHABIMBAEMBIN [0 YMOIYAHHIO, IOMEIIAETCS B TEKYILYIO MAIKY.

yCTPOMCTBe USB Mento praBJ'ICHHe (baﬁHaMH MOXHO HCITOJB30BaTh AJId BBINIOJIHCHUS CICAYIOMINUX

3ajad.

B OroOpakeHUE COACPKUMOTO TEKYIIIECH ITaITKH.

B Bribop daitma wim mamnkm.

B JlepeMellleHHe B IpyTUe TAITKH.

®  Co3snanue, MEpeMMEHOBAHUE U yAaleHUe (aioB U Mamnok.

®  dopmarupoBaHHE 3allOMHHArOLIETO ycTpoiictBa USB.
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MapameTpbl

Onucanue

CmeHuTb nanky

lMepemeLlyeHre B BbIGpaHHYIO Nanky Ha 3anoMuHaloLem
yctpoictae USBF. C nomoLLbto yHUBEPCAnbHOM pyyki BeibepuTe
haiin unu nanky, 3atem BblbepuTe NYHKT MeHO CMeHUTb nanky
ANs NepeMeLLEeHMs B BbIOpaHHYH Narnky.

[ins Bo3Bpata B npeablayLLyto nanky suidepute nyHkt UP folder
(Manka Bblwwe) 1 BbleNNTE NYHKT MEHKO CMEHNTb Nanky.

Cosagatb nanky

CospgaHue HoBoit nanku ¢ umeHem NEW_FOL Ha mecTe TekyLyen
nankv 1 BbIBOA Ha 3KpaH MEHI0 NepeMmeHoBaHus aina ans
M3MEHEHUS UMEHI MO YMOSTHaHWIO.

epenmeHoB. (Mms
thaina unu nankm)

OtobpaxaeTcsi ONUcCaHHoe Janee OKHO NepeMMEHOBaHMS Nanky
unu daina.

Ypamuts (umst Ghaitna
IV Nankm)

Ynanexve BbiGpaHHoro daiina unum nanku. Yaansiemas nanka
BOITKHa ObITb MyCTOM.

MoaTteepxa. yaaneHus

OtobpaxaeTcs nocne HaxaTus KHOMKW YaanuTb Ans
NOATBEPXAEHMS yaaneHus. Haxatue nobon KHOMKKU Ui pyyku
kpome MoaTBepXa. yaaneHus OTMEHSIeT yaaneHue.

dopmart

®opmaTupoBaHue 3anomuHatoLero yerponctea USB. Mpu atom
C 3anomuHaroLLero yctporcta USB yaansioTcs Bce AaHHble.

OB6HOBNTL MUKpPOMPOTP.

obecneyeHune

CnepyiTe MHCTPYKUMAM Ha 3KpaHe U HaxmuTe kHonky OBHOBUTH
Mukponporp. obecneyenue, 4Tobbl HayaTb 0BHOBMNEHME
MWKPOMPOrpamMMHoro obecneyeHus.

MepeumeHoBaHue hanna unu nanku. Hmena daiinioB 1 Namok Ha 3aMOMUHAIOIIEM
ycrpotictBe USB MOXHO H3MEHSTS.

MapameTp HacTponku Onucanue

BBsoa cumBona A-7,0-9,_, BBoga BblaeneHHbIX angaBuTHO-LNEPOBLIX CMBOMOB

B TeKyLLeil no3uuum kypcopa B none Mwms.

[ns BbloeneHns angasnUTHO-LMMPOBOro CUMBONA
1CNONb3yeTcs YHUBEpcarnbHas pyyka unu yHKLm
Yn-Tb cnesa, Yaanutb cumeon 1 O4ncTUTb UMS.

Yo-Tb cresa 3ameHa napameTpa KHOMKK MeHIo 1 Ha pyHKUMIO Ya-Tb

cnesa. YaaneHue cumBona, pacnonoxeHHoOro cneea
OT CUMBONA, BbleneHHoro B none Mms.

Yoanute 3ameHa napameTpa KHOMKM MeHHK 1 Ha yHKLMIO

CUMBON Ynanutb CuMBON. YaaneHue Bbi4eNeHHOoro CMBONA B
none Mwms.

Oumnctutb 3ameHa yHKumMKM kHonku 1 Ha dyHKuM OuncTuTh

ums umMs. YaaneHue Bcex CUMBOIOB K3 nons Mms.
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AneMeHTbI ynpasneHus OT06pa)KeHVIeM no BepPTUKanu

DJIeMEeHTHI YIpaBJIeHHs 0TOOPaXEHHUEM 10 BEPTUKAIN MOKHO HCIIOIB30BaTh ISt
BbIOOpA U yaIE€HUs OCLMIUIOTPaMM, PETYIMPOBAHUSA MACIITa0a OCIUIIIOPaMMBbI
U ee MOJIOKEHU 110 BEPTUKAIH, JJI YCTaHOBKU ITapaMeTPOB BXOJ1a, a TAKXKE [

MaTeMaTHYeCKuX orepanuii no Beprukaiu. (CMm. crp. 96, Mamemamuxka.)

MeHio HacTponku no  JIIsd Kak0ro KaHaja CyIIeCTBYeT OTAeNbHOE MEHIO HACTPOMKHM MacITada mo

BEPTUKaNM A KaHanos  BEPTHKAIM. 3HaueHHE JI060ro mapamMerpa ycTaHaBIMBaeTCs U KaX10T0 KaHala

OTIEINIBHO.

MapameTpbl

HacTpoinku

OnucaHue

Tun Bxoga

DC, AC unn GND
(3asemneHne)

Mpu 3HayeHUn DC nponyckaroTcst NOCTOSHHAs U
nepemeHHbIe KOMMOHEHTbI BXOASILLEro CcUrHana

Ecnu ykasaHo 3HayeHue AC, KOMMOHEHTa
MOCTOSIHHOTO TOKa BXOASLLEro curHana
BrokupyeTes W curHansl ¢ YacToTon MeHbLue 10
'y ocnabnsioTcs

Mpu BbiGope 3HaueHuss GND (3asemneH)
BXOASILLMIA CUTHaN OTKNtoYaeTcs

MapameTpbl

HacTpoiiku

Onucanune

Mopor n.n.

20 My !, Boikn

Monoca nponyckaHusi orpaHU4MBaeTCs 4s

CHUKEHWS! YPOBHS! LLYMOB NPY 0TOBPaKEHNM.

CurHan ounbTpyeTcst Ans YMeHbLUeHNs!
LIYMOB U [IPYruX HexenaTenbHbIX
BbICOKOYACTOTHbIX TapMOHMUK

BonbT/gen

py6o, TouHo

PaspelueHue ans pyykn «Maclutab»
(BonbT/pEn)

Ecnu ykasaHo 3HaueHue [pybo,
paspeLleHve 4N1s pyykn 3agaeTcs B

nocrnegoBaTenbHOCTH 1-2-5. Mpu 3HaYeHUM

TOYHO paspelleHre MOXHO MNaBHO
W3MEHATb B AManasoHe, ONpeaensieMom
rpy6oii HacTpoNKo

MpobHuK

Cwm. cnegytouyio
Tabnuuy

HaxaTb 4515 HAacTpOiiku napameTpoB
npo6bHuka

WnBepcus

Bkn, Bbikn

WHBepcus (nepeBepTbiBaHue)
OCLMIINIOrPamMMbl OTHOCUTENBHO OMOPHOIO
YPOBHS!

1 C npobHukom P2220 npu HacTpoiike 1X nonoca nponyckaHus orpaHndeHa yactoToil 6 Mry.

[TpoOHHUKH, PETUCTPUPYIOIIIE HATIPSDKCHHUE U TOK, XapaKTePH3YIOTCS Pa3HbIMH
napamMeTpaMu: OcJiabJeHUeM U MacITadoM.
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MapameTpbl NpoOHKKa HacTpoliku OnucaHue

MpoBHuk > HanpspkeHue 1X, 10X, 20X, 50X, 100X, YcTtaHaBnuBaeTcs

» 3atyxaHue 500X, 1000X COOTBETCTBUE MeXaY
KoaphuymeHTOM
ocrnabneHus
MCMOSb3YEeMOro

NpoGHMKa HANPSKEHUS W
NPaBUITbHBIMW 3HAYEHNUSAMM
OTCYETOB MO BEPTUKANM

MpoBHuk » Tok P
MacluTab

5 V/A, 1 VIA, 500 mV/A,
200 mV/A, 100 mV/A,
20 mV/A, 10 mV/A, 1 mV/A

YcTaHaBnmBaetcs
COOTBETCTBYUE
Mexgy MacliTabom

ncnomnb3yemoro npobHuka
TOKa W NPaBUNbHLIMK
3HAYEHUSMN OTCYETOB MO
BEPTUKaNM

Hasapg BosBpar B npegblayLlee

MEHI0

Pyuku «lMonoxexune» B rpynne «BepTuk.». Pyuku IMonoxenue B rpymme
«BepTuK.» HCIONB3YOTCS IS IIEPEMEICHUS OCIIM/UIOTPaMM BBEPX U BHHU3 110
JKpaHy.

Pyuku

Pyuku «Macwrab» B rpynne «BepTuk.» (Bonbt/aen). Pyuku MacmTa B rpyie
«BepTHK.» UCTONB3YIOTCS IS YIIPABJICHHUS YCHIICHUEM HWITH OCIabIecHuEM
BXOJHBIX CUTHAJIOB B KaHanax. [Ipu BpamieHuu pyuku Macmrad B Tpymie
«BepTI/IK.» AMIUIUTYda CUTHAJIAa Ha SKPAaHC YBCIMYUBACTCA WX YMCHBIIIACTCA.

Bbixopn 3a npepenbl 3MepeHus No BepTUkany (orpaHuyeHmne). Beixon
OCLIMJIIOIPaMMBI 3a MPeesibl KPaHa M 3HAUOK ? B I0JIC M3MEPEHUS YKa3bIBAIOT
Ha HEOCTOBEpHOE 3HaueHne. HacTpoiite BepTHKaIbHBIN MaciTad Tak, 4TOObI
MOJIyYUTh OCTOBEPHOE H3MEPEHHE.

OCHOBHbIe NOHATUA 3a3eMneHHbIN BX0OA. 3a3eMJICHHBIM BXOI HCIIOJIB3YETC I MOIyYCHHUS
OCLMJIJIOTPaMMBbI HYJIEBOTO HallpskeHUs. BXoll kaHaja MOAKIIOYEH K YPOBHIO

OIMOPHOT'0 HYJICBOI'O HAIIPAXKCHUS.

PaspeweHune «TouyHo». [lis paspemieaus « TOUHO» B MOJIE MACIITAOUPOBAHHUS
MO BEPTUKAIN O0TOOpaXkaeTcsl pakTHUECKOe 3HAUCHHE MapamMeTpa B eHHUIAX
«BONBT/Hem». [lpn n3mMenennn paspernieHus Ha «[py0o» MacmTad 1mo BepTUKAIN
0CTaeTCs HEM3MEHHBIM, TIOKa He Oy/IeT U3MEHEHO MOJI0KeHUe pydkr Macmrad
B rpymie «BepTuk.».
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Ynanenue ocuunnorpammbl.  UToOBI yIaauTh ¢ 9KpaHa OCHMILUIOTPAMMY, HAKMHUTE
Ha IepeAHel aHeIu KHOIIKY MEeHIo kaHana. Hanpumep, 4ToObI BEIBECTH Ha 9KpaH
WIN yAAJIUTh OCHWILTOrpaMMy B 1 KaHasie, HAKMUTe KHONKY 1 (MeHIo kaHana 1).

[MTPUMEYAHUE. IIpu ucnonvzosanuu Kakoeo-mubo CUCHAIA KAHALA 8 Kauecmee
UCMOYHUKA CUHXPOHUZAYUU ULU OJiL BbINOTIHEHUs MAMEMAMUYECKUX Onepayull
0mobpasicamv Ha IKPaHe OAHHbII CUSHAT HEOOA3AMENbHO.

MMPUMEYAHUE. Omobpadicenue ocyuniocpammol Ha IKpane Heobxooumo 0Jis
npoGedeHUs Ha Hell U3MEPEHUll, UCNONb308ANUSL KYPCOPOB UL COXPAHEHUs ee 6
aiine 6 sude ONOPHOU OCYUNIIOSPAMMBIL.
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MpunoxeHue A: TexHUYECKME XapaKTEPUCTUKK

Bce Texnnueckne xapakTepUCTHKH OTHOCATCS K MoaensaM cepun TDS2000C
n TDS1000C-EDU. Texunueckue xapakrepuctuku npoonukos TPP0101 u
TPP0201 mpuBomsarcs B npmiokeann B. UToOb 00eCIeUnTh COOTBETCTBHE
ociiorpaga NpUBeJCHHBIM TEXHUUECKUM XapaKTepUCTUKaM, HEOOX0IUMO
BBITIOJTHEHUE CIENYIOIUX YCIOBUI:

®  Ocmwniorpad J0JKSH MPOpadoTaTh HEMPEPHIBHO B TEUCHUE IBAAIIATH MUHYT
B YKa3aHHOM JIMAITa30HE TEMIIEeparyp.

B [Ipu u3MeHeHUH OKpyKarolel padodell Temiieparypsl Oojee 4eM Ha
5 °C HeoOXOIMMO BBITIOIHUTH OTIEPAINI0 CAMOKAITMOPOBKH C TIOMOIIBIO
CEpPBHCHOIO MEHIO.

®  [lapamerpsl ocrmuiorpada JOJKHBI HAXOJUTHCS B 3aBOACKOM MHTEpBaje
KaITMOpPOBKH.

Bce XapaKTCPUCTUKHU I'apaHTUPYIOTCS, €CJIN OHU HE TIOMCYUCHBI KaK «TUITUYHBICY .

TexHWYecKkue XxapakTepucTuku ocuunnorpada

Tabnuua 1: Xapakrepuctuku c6opa AaHHbIX

XapakTtepucTuka

Onucanue

Pexumbl c6opa AaHHbIX

BbIGOpKa, NUKOBOE AETEKTUPOBaHUE U YyCPEAHEHUE

Tabnuua 2: TexHU4ecKme xapakTepUCTMKN BXOAHOTO CMrHana

Xapaktepuctuka

OnucaHue

Twn Bxoga

DC, AC unu GND (3a3emneHue)

B cnyyae Tuna Bxopa AC nocnefoBaTenbHO C BXOAHOI Lienbio MOACOeAMHSIETCS KoHAeHeaTop. B cnyyae Tvna Bxoga DC BXoaHo#
MMMEAAHC CTAHOBUTCS O4eHb GOMbLUMM, MOCKONbKY EMKOCTHOE COMPOTUBIIEHNE COBAMHEHO C 3eMAielt MOCHEA0BATENbHO CO BCEMU
TpaKTamm.

B cnyyae tvna Bxoga GND onopHas ocumnnorpamMma BbIBOAUTCS 13 3HAYEHWIA, MOMyYEHHbIX MPY KOMMEHCALMM CUTHAMBHOTO TpaKTa.
OTa onopHas ocLUnnorpaMma HarnsaHo nokasbiBaeT, rae AOIKEH ObiTb ypoBEHb 3eMu.

BxogHol umneaaHc, ceasb
10 NOCTOSIHHOMY TOKY

1 Mom +2 % napannensHo ¢ 20 n® +3 n®

KoadhdpuumeHTs!
mactuTabuposaHms
npoBHMKoB

1X, 10X, 20X, 50X, 100X, 500X, 1000X, ocnabneHue HanpsxeHus

5BJA, 1 B/A, 500 mB/A, 200 mMB/A, 100 mB/A, 20 mB/A, 10 MB/A, 1 MB/A, koadhthnLmeHT MacLuTabupoBaHus no TOKy
PerynupytoT maciuTabHbIi KoathduLMeHT 0TOBpaxKeHNs B COOTBETCTBIM C Pa3NuyHbIMI TUNamu NpobHKKa.
MorpewHocTb NpobHUKa JomkHa A0DABNATLCS K NOrPELLHOCTH, YKAa3aHHOM B TEXHUYECKUX XapakTepucTukax npubopa.

ABTOMaTMYECKUA HTEPEEIAC AN NPOOHNKOB He NpeayCMOTPEH, NO3TOMY MOMb30BaTeNb AOIMKEH YA0CTOBEPUTLCS B TOM, YTO
HaCTPOIIKN COOTBETCTBYIOT XapaKTepucTkam NpobHMKoB. PyHKLMS NpoBepki NpobHIKa NO3BONSeT NpaBunbHO 3aaaTb ocnabneHne
Ans NPOBHIKOB HaNPSHKEHMA.
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[Ipunoxenne A: TexHu4ueckue XapakTepUCTUKH

Tabnuua 2: TexHUYeckme XxapakTepuUCTMKN BXOAHOrO curHana (npog.)

Xapaktepuctuka

Onucanue

MakcumansHoe BxogHoe
HanpskeHu1e

Ha pasbeme nepepHeit nanenu, 300 B (cp. kB.), kateropusi yctaHoskm |I; cnag 20 ab/aekapa cabiwe 100 k' v go 13 B nuk
(nepeMeHHbIit TOK) Ha yacTotax 3 MI'y u BbiLwe.

OcHOBaHO Ha CiHYCOMAANbHOM BXOHOM CUrHane Unn Ha BXOAHOM CUrHare MocTosHHOro Toka. MakcumansHoe Habniogaemoe
3HauYeHWe BXO[IHOTO CUrHana npum CBS3u No NOCTOSHHOMY ToKy coctaBnsieT +50 B, cmelenue +5 B/nenenue Ha 4 genexvst unu

70 B. Cesi3b N0 nepeMeHHOMY TOKy no3BonsieT uamepsTb curHan Ao 300 B oT ypoBHs NOCTOSHHOMO Toka. [Ans HeCUHycouaanbHbIX
ocLMnnorpaMm NuKOBOE 3HaueHme OMKHO ObITb MeHblLe 450 B. [inntenbHOCTb BbIGPOCOB Bbilue ypoBHs 300 B gomkHa 6biTb
MeHbLue 100 Mc, a koathhULMEHT 3anonHeHUs LOMKeH BbiTb < 44 %. CpefHekBafpaTUYHOE 3HAYEHWE YPOBHS CUTHaMa He LOMKHO
npesbiwatb 300 B. MMpy npeBbilLeHM 3TOr0 3HaYeHUs BOIMOXHO NOBPEXAEHNe YCTPOMCTBA.

KoachduumeHT ocnabnenus
CWHEA3HOMo cUrHana,
TUNUYHOE 3HaYEHNe

[Mpy 0ZHOM 1 TOM Xe CUrHane, NoAaHHOM Ha Kaxablit kaHan, KoadULUMEHT ocnabneHmnst CUH(A3HOro CUrHana — 370 OTHOLLEHE
Momny4eHHON amnNAUTyabl CUrHana K amnnuTyae pacyeTHol pasHocTu ocuunnorpamm, uiam (CH1 - CH2), (CH2 - CH1), (CH3 - CH4),
nn6o (CH4 - CH3).

TDS1012C-EDU, TDS2012C, TDS2014C, TDS2022C, TDS2024C: 100:1 npu yactote 60 'y, ymeHbliaeTcs go 10:1 npu yactote 50
MT L cMHycommansHOro curHana v npy OAMHaKoBbIX 3HaueHUsX «BonbT/aenermne» n «Tun BXxogay Ha KaxaoM kaHane.
TDS1001C-EDU, TDS1002C-EDU, TDS2001C, TDS2002C, TDS2004C: 100:1 npm yacTote 60 I'u, ymeHbluaeTcs go 20:1

Npy YacToTe CMHYCOMAAMNbHOrO CUrHana, pPaBHol NOMOBMHE NONOCHI NponyckaHus (—3 4b), U NpK 0AMHAKOBBIX 3HAYEHMAX
«BonbTt/nenexne» n «Tun Bxoga» Ha Kaxaom KaHane.

MepeKpecTHble MoMexv
(n30onsyyms kaHana)

OTHOLLEHWe YPOBHS CUrHana Ha BXOAE B OAMH KaHan K YPOBHIO CUrHana, BO3HMKAIOLLEM Ha ipYroM kaHamne W13-3a Hannums
napasuTHON CBA3N.

TDS1012C-EDU, TDS2012C,
2014C

TDS1001C-EDU, TDS2022C, 2024C

TDS2001C

TDS1002C-EDU,
TDS2002C, 2004C

>100:1 npu yactote 20 MI'y
CMHYCOMAANbHOro CurHana
11 OAMHAKOBbIX 3HAYEHNSX
«B/nen.» Ha kaxaom kaHane

>100:1 npu yactote 30 My
CMHYCOMAAnbHOMO cUrHana
1 OAMHAKOBbIX 3HAYeHUsIX
«B/oen» Ha kaxaom kaHane

>100:1 npu yactoTe 50 My
CMHyCOMAAnbHOMO curHana
11 O[MHAKOBbIX 3HAYEHUSIX
«B/oen.» Ha kaxaom kaHane

>100:1 npu yactote 100
MT 'y cuHycongansHoro

CUrHana 1 ofMHaKOBbIX

3HayeHuax «B/oen.» Ha
Kakaom kaHane

Tabnuua 3: TexHuyeckme XapakKTepucTuku Ansa OoTKIIOHeHUA No BepPTUKanu

Xapaktepucrtuka

Onucanue

PaspsgHoCTb oLmdpoBKm

8 6uTOB (3a MckmoueHVeM cnyyas 2 MB/gen)

Yncno BUTOB B KaxaoOM LBOMYHOM CrOBeE, MOMy4eHHOM B pesynbTaTe aHanoro-Ludposoro npeobpasosanus. (CtaHgapt IEEE
1057, paspen 2.2.1)

OtobpaxaeTcs N0 BepTUKany ¢ 25 ypoBHAMU AUCKPETU3ALMN HA AeNEeHVe, AMHAMUYECKWIA Anana3oH Ha 10 genexui.

[Mpyn HacTpoitke 2 MB/aeneHue ucnonb3yeTcs LdpoBOe yBenuyeH e u paspeLueHne cHinkaetcs. Ecnm 3agaHo 100 yposHen,
paspeLLeHne cocTaBnseT >6,5 bur.

[nanasoH
YyBCTBUTEMBHOCTH

Ot 2 mB/gen fo 5 B/gen B nocnegosatensHocTh 1-2-5 npu koadhduumeHTe 3aTyxaHus npobHuka 1X

[lnanasoHbl NONOXeHUs No
BepTUKanu

[lnanasoHbl NONOXeHUs

3HaveHue «B/oen.» [Jluana3soH nonoxexutl

Ot 2 go 200 mB/gen +1,8B

Ot >200 mMB/nen no 5 B/nen +45B
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Tabnuua 3: TexHMYeCKMe XapaKTepUCTUKU ANs OTKIOHEHUS N0 BepTMKanu (npoa.)

Xapakrepuctuka

Onucanue

[Tpunoxenne A: TexHUUECKHE XapaKTEPUCTUKH

lMonoca nponyckaHus
aHanoroBoro kavana
npy HanU4My CBSA3N Mo
NOCTOSIHHOMY TOKY B
pexumax «Bbibopka» 1
«YcpenHeHue»

3HaueHus B/oen. BepHbl Ans 3aTyxaHus npobHuka 1X. [ns 9Tux u3mepeHui npobHWKA yCTaHaBNMBATb He creayer.

TDS2001C

TDS2002C, 2004C

TDS1012C-EDU,
TDS2012C, 2014C

TDS2022C, 2024C

Ot 0 go >50 MI'y ans
3HayeHui ot 5 mB/aen.

1o 5 B/gen. ¢ nonHou
nornocon npomnyckanus. Mpu
3HauyeHuax <5 mB/pen. ¢
OrpaH14YeHNEM MONOChI
nponyckaus go 20 My

01 0 go >70 MI'y ans
3HaueHuit oT 5 mB/nen.

po 5 B/gen. ¢ nonHon
nonocoi nponyckauus. Mpu
3HaueHusx <5 mB/gen. ¢
OrpaH14YeHNEM MoNochI
nponyckaHus 8o 20 My

Ot 0 go >100 My ans
3HayeHuit ot 5 mB/pen.

1o 5 B/gen. ¢ nonHou
nornocoi nponyckanus. Mpu
3HayeHuax <5 mB/pen. ¢
OrpaH14YeHNEM MONOChI
nponyckaxus go 20 My

O1 0 go >200 MI'y ans
3HayeHun ot 5 mB/men.
1o 5 B/gen. ¢ nonHoit
norocon NpomnyckaHus 1 npu
Temnepartype ot 0 go 35 °C.

O1 0 go >160 My ans
3HayeHun ot 5 mB/gen.

po 5 Blgen. c nonHo#
nornocon NpomnyckaHus 1 npu
Temnepatype ot 0 go 50 °C.
[Mpy 3HauyeHnsx < 5 MB/gen.
C OrpaHUYEHNEM MONOChI
nponyckatus ao 20 My,

TDS1001C-EDU

TDS1002C-EDU

Ot 0 go >40 Mry gns
3HayeHu ot 5 mB/aen.

no 5 B/gen. ¢ nonHoi
nonocom nponyckauus. Mpu
3HayeHuax <5 mB/pen. ¢
OrpaH14YeHneM MonochI
nponyckaus go 20 My

Ot 0 go >60 MI'y ans
3HaueHuit oT 5 mB/oen.

po 5 B/pen. ¢ nonHon
nonocoi nponyckaus. Mpu
3HaueHusx <5 mB/gen. ¢
OrpaH14YeHNEM MONoChI
nponyckanus go 20 My

lMonoca nponyckaHus
aHarnoroBoro kaxana

npy HanU4My CBSA3N No
NOCTOSIHHOMY TOKY B
pexume NUKOBOI AeTeKLMM

[Monoca nponyckaHWsi aHANoroBOro KaHasna npy HanuuumM CBS3N Mo MOCTOSIHHOMY TOKy. 3HaueHus B/men. BepHbl 4Ns 3aTyxaHus
npo6Huka 1X. NS aTUX M3MepeHuit NPOGHNKM YCTaHaBNMBATb He CrieayeT.

TDS1001C-EDU, TDS2001C

TDS1002C-EDU,
TDS2002C, 2004C

TDS1012C-EDU, TDS2012C, 2014C, 2022C, 2024C

Ot 0 go >30 My ans
3HayeHuit ot 5 mB/gen.
no 5 B/gen. ¢ nonHon

Ot 0 go >50 MI'y gns
3HayeHuit ot 5 mMB/gen.
no 5 B/gen. ¢ nonHoi

Ot 0 po >75 MI'y ans 3Hauenmit o1 5 MB/gen. go 5 B/pen.
C NOMHOI NONOCOI NponyckaHusi. Mpu 3HaYeHNsX MeHee
5 mB/gen. ¢ orpaHuyeHnem nonockl nponyckaxus go 20 My

nornocow npomnyckanust. Mpu
3Ha4eHusIx MeHee 5 MB/gen.
C OrpaH1yeHnem nonocel

nonocoi nponyckauus. Mpu
3HaueHusix MeHee 5 mB/gen.
C OrpaH1yeHneM nonocel

nponyckaxua go 20 My nponyckanus fo 20 My

MapameTpbl Mosnock
MpOMNyCkaHIsi aHanoroBoro
curHana

OrpaHnyermre nonockl nponyckanus 20 My Bkn/Bbikn

HwkHWIA Npegen 4yacToTbl,
CBSi3b MO NEPEMEHHOMY
TOKY

<10y
<1 'y npu ncnonb3oBaHUN naccueHoro npobHuka 10X.

Bpems HapacTaHus,
TUNWYHOE 3HAYEHMe

Bpems HapacTaHus 0BbI4HO BbIYMCISETCS MO creaytoLen popmyne:

Bpems HapacTaHus, He = 350 / nonoca nponyckanus, MI'y

TDS2001C TDS2002C, 2004C TDS1012C-EDU, TDS2022C, 2024C
TDS2012C, 2014C

=7,0HC =5,0 HC =35 He =2,1Hc

TDS1001C-EDU TDS1002C-EDU

=8,8 HC =58 Hc
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[Ipunoxenne A: TexHu4ueckue XapakTepUCTUKH

Tabnuua 3: TexHMYeCcKne XapaKTepUCTUKKU ANA OTKNOHEHUA No BepTuKanu (npoa.)

Xapaktepuctuka

Onucanue

XapakTepucTuka B pexume
MWKOBOW [eTEKLWMN

CnocobHocTb npubopa perncTpupoBaTh UMNYMbLCHI ANst OANHOUHbIX COObITMIA B pexuMe cbopa AaHHbIX «[ukoBas aeTekumusy.

MuHUManbHas 4AMTENbHOCTb €4NHUYHOMO MMNYNbCa ANS rapaHTMPOBAHHON perucTpaLm no 3HadeHno 50 % amnautyabl unu 6onee:

3HayeHue c/den. MuHumasneHas OnumenibHoCmb UMnyssca

Ot 50 c/gen. go 5 mkc/aen.

TDS1002C-EDU, TDS1012C-EDU, TDS2002C, TDS2004C, 12 He
TDS2012C, TDS2014C, TDS2022C, TDS2024C, TDS2001C
TDS1001C-EDU, TDS2001C 13 He

MMorpeLwHocTb
KoathpuLmMeHTa yeuneHus
Mo MOCTOSIHHOMY

TOKY, COOp AaHHbIX B
pexume «Bbibopkay unm
«YcpeaHeHue»

+3 %, ot 5 B/gen. go 10 mB/gen.
+4 %, 5 n 2 mB/gen.

MorpeLHOCTL U3MepeHus
HanpPsXKEHUs NOCTOSIHHOIO
TOKa, pexuM cbopa JaHHbIX
C YCpeLHeEHeEM

[TorpeLUHOCTb U3MEPEHUs HaNPSHKEHNS MOCTOSHHOTO TOKa B PeXuMe c6opa [aHHbIX C yCpeaHeHeM no =16 ocuunnorpaMmam.

[onoxeHune No BepTMKanu =
0

+(3 % x |nokasanue| + 0,1 gen + 1 mB).

[onoxeHue no BepTUKanu #
0,  macwwTab no BepTukanu
ot 2 po 200 mB/gen.:

+[3 % x (|nokasaHue + nonoxeHue no Beptukanu|) + 1 % x [nonoxenune no septukanu| + 0,2
fen. +7 mB]

[onoxeHue no BepTUKanu #
0, n macwwTab no BepTukanu
>200 mB/gen.

£[3 % x (|nokasaHue + nonoxenne no septukanu|) + 1 % x |nonoxexune no Beptukanu| + 0,2
pen. + 175 mB|

MorpeLuHoCTb M3MepeHms
Pa3HOCTW HaNpsKEHMI
MOCTOSHHOTO TOKa,
pexum cbopa AaHHbIX

C ycpeaHeHuem

113mMepeHre pasHOCTH HanpskeHin Mexay NtoBbIMK ABYMS YCPEAHEHHbIMW 3Ha4eHnsMK no 16 ocuunnorpamMmam, 3an1caHHsIM
NPV OAMHAKOBbLIX HACTPOWKAX W YCIOBMSIX OKPYXaloLLeil cpeabl

+(3 % x |nokasaHue| + 0,05 gen.)

MMorpeLwHocTb
BEPTUKaNbHOrO MOMOXEHUs

3HaueHue «B/gen.» MorpeLLHOCTb NONoXeHNs

OT 2 o 200 mB/aen +((1 % * |BbIbpanHoe 3Hauenue|) + 0,1 gen. + 5 mB) B

ananasoHe £1,8 B

Ot >200 mMB/pen fo 5 Bigen +((1 % * |BbibpaHHoe 3HaveHne|) + 0,1 gen. + 125 mB) B

OnanasoHe 45 B

Tabnuua 4: TexHMYeCKMe XapaKTepPUCTUKU CUCTEM FOPM3OHTaNbHOI pa3BepTKM

XapaktepucTuka

Onucanue

[lnana3soH YacToT BbIGOPKY

TDS1001C-EDU, TDS1002C-EDU, TDS1012C-EDU,
TDS2001C, 2002C, 2004C

TDS2012C, 2014C, 2022C, 2024C

oT 5 BbIG/Cc Ao 1 'BbIG/C 5 BbIb/c 0o 2 BbIG/C

WHTepnonauus curHanos

(sin x)/x
VIHTepnonsums ocuwnnorpamMm akTuBupyeTcs npu ckopocTsx passeptki 100 mc/gen. u 6onee BbICOKUX.

[OnuHa 3anucu

2500 BbI6OPOK Ha 3anuch

[nanasoH «c/pen.»

TDS1001C-EDU, TDS1002C-EDU, TDS1012C-EDU,
TDS2001C, 2002C, 2004C

TDS2012C, 2014C, 2022C, 2024C

oT 5 He/men po 50 c/aen B nocnegosatensHocTH 1; 2,5; 5 0T 2,5 He/pen po 50 c/pen B nocnegosatensHocTu 1; 2,5; 5

[TlonroBpemeHHast
MOrpeLUHOCTb YacToTl
[AvCKpeTU3aLum u
MOMOXEHWS MO FOPU3OHTaNM

+50 x 10-6 B nto6oM BpemMeHHOM WHTepBane = 1 Mc
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Tabnuua 4: TexHuYeckue xapakTepuCTUKU CUCTEM FOPU3OHTANLHON pa3BepTKu (npog.)

Xapakrepuctuka

Onucanue

[Tpunoxenne A: TexHUUECKHE XapaKTEPUCTUKH

[MorpewwHoCTb 13MepeHuns
BPEMEHM 3a[lepXKH

(npw nonHoit nomoce
nponyckaHus)

B npuBeseHHON Hike TabnuLie orpaHuYeHNs aHbl Ans CUTHANOB € aMnNUTYAoN = 5 Aen., CKOPOCTbI0 HapacTaHWs CUrHana B TOUKe
n3mepeHnus = 2,0 gen./Hc n macwrabom no BepTukanu = 10 mB/gen.:

Ycnosue

IMozpewHoCmb USMEPEHUS 8DEMEHU

3anucb 0AMHOYHOTO CUTHana, PEXUM BbIGOPKY

+(1 wHTepBan auckpetusayum + 10-4 x |nokasaHue| + 0,6 HC)

> 16 ycpeaHeHuit

+(1 nHTepBan guckpetusaumm + 10-4 x [nokasanue| + 0,4 Hc)

[nanasoH nonoxexus no
TOPU30HTaNM

Ot 5 no 10 He/pen OT (-4 gen. x c/gen.) o 20 mc
Ot 25 Helpen po 100 mkc/aen Ot (-4 pen. x c/pen.) no 50 mc
Ot 250 mkc/pen. go 10 c/gen. Ot (-4 gen. x c/gen.) po 50 ¢

Ot 2,5 po 50 c/gen.

Ot (-4 gen. x c/gen.) go 250 ¢

Monb3oBaTtenb ycTaHaBNMBAET NPOMEXYTOK BPEMEHN MeXAy MOMEHTOM 3anycka W CepeuHoi MacluTabHON CEeTKM Ha SKkpaHe ¢
MOMOLLbI0 pyykn «TTonoxeHuey» B rpynne «OpU3OHT.»

PaspelLeHune Ans nonoxeHnst No ropusoHTanm (BpeMeHVI) cocTasnsieT 1/25 ot genexuns no rOpU3oHTanun.

Ta6bnuua 5: TexHM4eckue XapaKTepUCTUKN CUHXPOHU3ALUM

Xapaktepuctuka

Onucanue

YyBCTBUTENMBHOCTb,
CUHXPOHU3aLUs Mo
(DPOHTY, CBA3L MO

MCTOUHMK CUHXPOHM3ALMM

YyBCTBUTENBHOCTb (CNOCOH
nameperus A)

YyBCTBUTENBHOCTL (CMIOCOD
nameperus b)

Bxoabl kaHanos

Bce npogykThl

1,5 gen. ot 0 go 10 MI'y (>2

1 gen. o1 0 go 10 My (>2 mB/gen.)

MOCTOSIHHOMY TOKY B/
wB/pen.) 2,5 gen. ot 0 o 10 My (2
4 pen. ot 0 go 10 MI'y (2 mB/pen.) mB/pen.)
TDS1001C-EDU 3 gen. mexay 10 n 40 My 1,5 pen. mexay 10 n 40 MI'y
TDS1002C-EDU 3 nen. mexay 10 1 60 My 1,5 gen. mexay 10 n 60 My
TDS2001C 3 pen. mexay 10 1 50 MI'y 1,5 gen. mexay 10 m 50 MI'y
TDS2002C, TDS2004C 3 gen. mexay 10 m 70 My 1,5 pen. mexay 10 m 70 MI'y
TDS1012C-EDU, 3 pen. mexay 10 u 100 My 1,5 gen. mexay 10 n 100 My
TDS2012C, TDS2014C
TDS2022C, TDS2024C 3 pen. mexay 10 1 200 My 1,5 gen. ot 10 go 100 My
Bonee 2,0 gen. ot 100 go 200 My
BHelw. 300 mB ot 0 go 100 My 200 mB ot 0 go 100 My
500 mB ot 100 go 200 My 350 mMB ot 100 go 200 Mry
(TDS2022C v TDS2024C) (TDS2022C v TDS2024C)
BHeww./5 1,5B 010 go 100 MI'y 1B ot 0 g0 100 MI'y
2,5B 01100 go 200 My (TDS2022C 1,75 B ot 100 go 200 Mry
1 TDS2024C) (TDS2022C v TDS2024C)
YyBCTBUTENBHOCTD, TuNUYHbIE 3HAYEHUS YYBCTBUTENBHOCTH:

CMHXPOHM3aLMA No
(DPOHTY, HET CBA3M
10 MOCTOSHHOMY TOKY,
TUNNYHbIE 3HAYEHNS

McTouHnKk YyBCTBUTENBHOCTD

CUHXPOHU3aLMY

AC Takvie xe orpaH1YeHms:, Kak 1 Mpu CBS3W MO NOCTOSHHOMY TOKY Ha YacToTe 50 [ 1 Bbile
Mopaenexve [eticTayeT B pexumax «Bbibopkay n «YcpenHenney, ot >10 mB/gen. o 5 B/gen. Basoe cHkaet
wyma UYBCTBUTENBHOCTb CUHXPOHM3ALMM NPU HAMM4MK CBSI3W MO MOCTOSIHHOMY TOKY.

Mopaenexue BY

Takue xe orpaHU4EHIs), kak 1 Mpn CBSI3M MO NOCTOSHHOMY TOKY Ha YactoTax ot 0 Ao 7 kTu.

MopasneHne HY

Takue xe OorpaHu4eHns, Kak 1 npu CBA3n nNo noCTOAHHOMY TOKY Ha YacTOTe Bbllle 300 KrL[.
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[Ipunoxenne A: TexHu4ueckue XapakTepUCTUKH

Tabnuua 5: TexHUyeckne xapakTepUCTMKM CUHXPOHU3aLMK (npoa.)

Xapaktepuctuka

Onucaxue

[lnanasoHsbl ypoBHei
CMHXPOHM3aLMK,
TUMOBbIE 3HAYEHWs

YcTaHaBnMBaeMoe paspeLueHie Ans YpoBHS CMHXPOHU3aLum coctasnset 0,02 aeneHus Aist UCTOYHMKA BXOAHOMO kaHana, 4 MB
ANsi UCTOYHMKA «BHeww.» 1 20 MB ans ucTouHMKa «BHeww./5».

BxogHble kaHarbl + 8 fleneHni oT LieHTpa dkpaHa

BHeLw. +16B

BHeww./5 +8B

MorpeLlwHOCTb YPOoBHS
3anycka, CBsisb Mo
NOCTOSIHHOMY TOKY,

+(0,2 gen. +5 mB) ans curHanoB B Auana3oHe +4 fen. OT LieHTpa JKpaHa ¢
ANUTENBHOCTBIO NEPEHEro 1 3aaHero poHToB >20 He

BHelw. +(6 % oT ycTaHoBMneHHoro 3Haverms + 40 MB) Ans curtanos B AnanasoHe

TUMUYHbIE 3HAYEHUS!
+800 mB
BHeww./5 +(6 % OT ycTaHoBNEHHOro 3HayeHns + 200 MB) Ans curHanos B AnanasoHe
+4 B
MuHumanbHas yactota 50 Iy,
Ons HopMarnbHOM
paboTbl thyHKLMM
YPOBHSI 3anycka «YCT.
50%», TUNU4Hoe
3HaYeHne
HacTpoitka no Pexum cuHXpoHm3aumm ABTO
MOMYaHMIo st

y A Tun BXopa CUHXPOHW3aLMN AC
CMHXPOHM3ALM
BMEOCUrHANOM
YyBCTBUTENBHOCTD 2 peneHus KOMMNO3UTHOTO BiaeocurHana cogepxat 0,6 AeneHns nuka CUHXPOUMMYMbCa.
3anycka )

TuNn4Hble 3HaYEHUS YYBCTBUTENBHOCTH:
BMEOCUTHANOM,

TUNWYHbIE 3HAYeHUs

MemouHuk Tunu4Has 4ygcmeumenbHOCMb

BxogHble KaHanb! 2 [en. Ans KOMMO3WTHOTO BUAEeOCUrHana

Breww. 400 MB onst KOMNO3WTHOrO BUAEOCUrHana

Brew./5 2 B ons KOMMO3MTHOrO BuAeocurHana

®opmartbl
CUHXPOHM3aLMN
BUEOCUTHAmNoM M
4acToTbl nonen

Yacrota nonen: 0150 po 60 I'y

YacroTa cTpok Ot 15 1o 20 kT'y (NTSC, PAL, SECAM)

[lnanasoH BbIAEPXKKM
CMHXPOHM3ALIMM

OT MUHMMAnbHOro 3HauveHns 500 He Ao MakcUManbHOro 3Haverus 10 ¢

Pexumbl
CUHXPOHM3aLMN
no AnUTENBHOCTM
umnynsca

< (MeHbLue), > (bonblue), = (paBHO), # (He paBHo)

Touka CUHXPOHU3aLMK
Mo AnUTENbHOCTU

PaBHo: ocuunnorpad CMHXPOHU3MPYETCS, KOraa 3aAHWIA (PPOHT UMNYNbCa NepecekaeT YPOBEHb CUHXPOHU3ALMM.
He paBHo: ecnv [nuTenbHOCTb MMMYNbCA MEHbLUE YKa3aHHOM BEMUYMHBI, TOYKOIA CUHXPOHWU3aLMM SBNSIETCS 3afHuil (poHT. B

nMnynbca NPOTMBHOM CRy4ae OCLMNNOrpadh CUHXPOHN3MPYETCS, KOraa (hakTudeckas AMUTENbHOCTL MMNYNbCa NPEBbILLAET YKasaHHOe 3HaueHMe.
MeHbLUE: TOUYKOIN CUHXPOHWU3ALMM SBNSETCS 3a4HWA (POHT.
Bonblue (Takke Ha3bIBAETCS CUHXPOHU3ALMEN MO TalM-ayTy): ocLmnorpad CUHXPOHU3NPYETCS, KOraa (hakTuieckast [iMTeNbHOCTb
MMMyTbCa NPEBbLILIAET YKa3aHHOe 3HaueHe.

[nana3soH 33 He < gruTenbHocTb < 10 ¢

ANUTENbHOCTEN

umnynsca

Paspelenune no 16,5 He unn 1/1000, Gonbluee M3 ABYX 3HAYEHWN

ANUTENLHOCTH

umnynsca
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[Tpunoxenne A: TexHUUECKHE XapaKTEPUCTUKH

Tabnuua 5: TexHMYecKne XxapakTepUCTUKN CMHXPOHU3aLMK (npoa.)

Xapakrepuctuka

Onucaxue

3oHa 3anpeTa npu
paBeHcTBe

t> 330 He: +5 % < 3oHa 3anpeTa < % (5,1 % +16,5 Hc)
t < 330 Hc: 3oHa 3anpeTa = + 16,5 HC

Bce nmnynbCbl, Aaxe n3 Camblx CTaburbHbIX UCTOYHMKOB, 0611aAaloT HEKOTOPbIM [XMTTEPOM. YTo6bl n3bexaTb 0TOPaKkoBKN UMMYNbCOB,
KOTOpbIE He JOMmKHbI ObiTh 0TOPaKOBaHbI, HO He SBNSKTCS abCoMOTHO TOYHBIMM, NPeAyCMOTPeHa 30Ha 3anpeTa. Bce umnynbebl, y
KOTOPbIX Pe3ynbTaT M3MEPEHUs LINPUHBI UMMYMbCa HAXOAUTCS BHYTPU 30HbI 3anpeTa, CYMTAKTCS KauyeCTBeHHbIMU. Ecnn HaxopuTcs
OTNMYME B LUMPUHE UMMYNbCA, MEHbLLEE YEM LUMPWUHA 30HbI 3anpeTa, CMELLEHUe LiEHTpa JOIMKHO NO3BONUTL YMEHBLLWUTL Bpakytollee
OTNMYME O MOTPELIHOCTM 30HbI 3anpeTa.

30Ha 3anpeta npu
HepaBeHCTBe

t> 330 He: +5% < 30Ha 3anpeTa < £ (5,1 % + 16,5 Hc)
165 He < t < 330 Hc: 30Ha 3anpeTa = -16,5 He/+33 He
t < 165 Hc: 3oHa 3anpeta = + 16,5 HC

Bce MMNYNbChbl, AaXxe U3 CamblX CTabuUnbHbIX MCTOYHWKOB, 0bnasaT HEKOTOPbIM IXUTTEPOM. Yrobbl n3bexatb 0T6paKOBKI/I MMnynbcos,
KOTOPbl€ HE AOMKHbI 6bITb OT6paKOBaHbI, HO He SIBNSITCA abCOMOTHO TOYHbIMM, npeAycMoTpeHa 30Ha 3anpeTa. Bce MMNynbCbl C
LIJVIpVIHOVI umnynbca BHE 30Hbl 3anpeTa CYUTAKTCA Ka4eCTBEHHbIMU. Ecnu HaxoguTcs oTnnume B LWMpMHe UMnynbca, MeHblLEe 4Yem
LMpKNHA 30HbI 3anpeTa, CMeLleHne LeHTpa A0MKHO NO3BOMUTbL YMEHbLIUTD 6pa|<y|ou4ee OTnn4YKne 40 NOrpeLlHOCTM 30HbI 3anpeTa.
HepaBeHCTBO N03BOJIAET HEMHOTO NyyLle, Yem paBeHCTBO, 06pa6aTbIBaTb Y3Kne nmnynbCebl. nOI’peLLIHOCTb He CHUXaeTca.

CueTuunkK 4acToThl CUHXPOHU3aLnun

Pa3speluerue cyetunka
4YacToTbl

6 paspsigos

MorpeluHoCTb cyeTUNKa
4acToThl (TUNKYHOE
3HayeHme)

+51 x 10-6, BKntoyas BCe OLMBKM ONOPHOM YacToTbl U +1 OWNGOYHBIN OTCHET

[lnanasoH 3HaueHnn
CYeTYnKa 4acToTbl

CBsi3b N0 NepeMeHHOMY TOKY, OT MuHUMYM 10 'y 4O HOMUHANBHOW NONOCHI NPONYCKaHNS

/cTouHmMK curHana
CYETUMKA YaCTOTbI

BbIGpaHHbIf UCTOYHMK CUHXPOHWU3ALMM NO AAUTENBHOCTY UMMYNbCA UK MO OPOHTY

CYeTUMK YaCTOTbI MOCTOSIHHO PETUCTPUPYET CUTHaM OT BbIGPAHHOTO UCTOUYHIKA CUHXPOHWU3ALIMM, B TOM YMCTIE MPY OCTAHOBMNEHHOM cOope
OTCYETOB, NMPY U3MEHEHNM PeXUMa PaBOTbI MMM MPK 3aBEPLIEHNN PEFUCTPALIY OAMHOYHOTO CUrHaMa.

CyeTumK 4acToThbl He y4uTbIBAET UMNYNbChI, KOTOPbIE HE KBaJ'II/I(bVILJ,VIpy}OTCFI Kak gonyctumble cobbITvs CUHXPOHM3aLMK.

Pexum «[nutenbHoCTb uMnynbcay. 1ogcunTbIBaOTCS UMMYNbChI C 4OCTATOMHOM aMnnmMTyaoi B TedeHue 250 Mc, koTopble
KBanMMULMPYIOTCA Kak COBBITUS CUHXPOHU3ALWM (HaNpUMep, Y3kue UMMYMbChl B CEPUN UMMYNCOB NP LUIMPOTHO-AMMYNLCHON
MOAYNALIM, €CIN YCTAHOBIEH PEXUM < U 3afjaHO OTHOCUTENBHO HebonbLUOe NPeAenbHOe 3HaYEHNE).

PeXvM CUHXPOHU3aLWMM MO (POHTY. MOACUMTBIBAIOTCSA BCE MMNYMLChI C 4OCTATOYHOM aMnUTYAOM.

Tabnuua 6: O6WwMe xapaKkTepUCTUKK

XapakTtepucTtuka Onucanue
OKpaH
Tun akpaHa 11,5 cm (LLI) x 8,64 cm (B), 14,38 cm no anaroHanm, ¥ VGA, XK-aucnneii ¢ aktusHol TFT-maTpuLieil ¢ LIBETHLIMI CUMBONAMM W

Kp1BbIMM Ha YepHOM hoHe. AHTMBNNKoBas obpaboTka nosepxHocTH (3H)

PaspeLLeHue akpaHa

320 nuKkcenos no ropuaoHTanu Ha 240 no BepTukanu
Ha BraeoMoHUTOpe 0To6paxatoTCst U CUMBONLI, W KPUBbIE.

ApkoCTb, TUNMYHOE 3HaYeHWe

TunuyHoe sHayeHue: 400 ka/m2, MUHUManbHoe 3HaveHne 320 ka/m2.

Bbixon komneHcaTopa NpoGHMKa

KomneHcaTop npo6Huka,
BbIXOHOE HamnpsikeHune 1
4acToTa, TUNNYHbIE 3HAYEHWS!

XapakTepucTuku:
BbixogHoe HanpsxkeHue 5,0 B £ 10 % npu Harpyake 1 MOm
Yactota 1 kl'y

WUcTouHMK nuTaHmus

HaI'IpFI)KeHMe WUCTOYHUKA

MonHblit aanasoH: ot 100 o 240 B (nepem. Tok, cp. kB.) £10 %, kateropus ycTaHoBku || (oxBaTbiBaeT Auana3soH ot 90 fo 264 B)
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[Ipunoxenne A: TexHu4ueckue XapakTepUCTUKH

Tabnuua 6: O6wme xapakTepucTmkm (npoga.)

XapaktepucTuka Onucanue

MoTpebnsiemas MOLHOCTb Metee 30 BT npu BXOAHOM HanpshkeHUM nepeMeHHoro Toka ot 85 o 275 B.

TpeboBaHus K okpyxatowen cpeae

Temnepatypa Paboyas Ot 0 go +50 °C npu makcumarsHoM
rpagvente 5 °C/MuH, 6e3
KOHAEHCaLMM NapoB., Ha BbicoTe
Hag yposHeM Mops Ao 3000 m

XpaHeHue Ot —40 po +71 °C npu mMakcumansHoM
rpagueHTe 5 °C/MuH

Cnocob oxnaxaeHus KoHBEKLMOHHOE OXnaxaeHue

BraxHocTb: Mpu akcnnyaTayum IMpw akennyatayum: OTHocuTenbHas BNaxHOCTb oT 5 [0 85 % npu Temnepatype go +40 °C,

Y NP XpaHeHnn OTHOCUTENbHAS BNaXHOCTb 0T 5 710 45 % npy TemMnepaType cabilue +40 1 Ao +50
°C, 6e3 koHAeHcaLWm NapoB UNK Npu TemnepaType BNaxXHOrO TEPMOMETpa HIKe
+37 °C (oTHOCUTENbHAs BNaxHOCTb Hinke 45 % npu Temnepartype +50 °C)

[Mpn xpaHeHuu: OTHocuTenbHas BnaxHoCTb oT 5 4o 85 % npu Temnepatype Ao +40 °C,
OTHOCUTeNbHas BNaxHOCTb OT 5 40 45 % npu Temnepartype cebiwwe 40 1 go 50
°C, 6e3 koHaeHcaLuy napos.

Cabliwe +50 °C orpaHM4MBaEeTCS MakCUManbHON TeMnepaTypol BNaxHOro
TepMomeTpa +37 °C (orpaHuyeHne OTHOCUTENBHON BRAXHOCTU Hike 12 % npw
+71 °C)

BbicoTa Hag ypoBHEM MOpS: [Mpw akennyatayum: [o 3000 m

Mpu akcnnyatauum 1 npu

P varay P Mpu xpaHeHuu: [lo 3000 m.

XpaHeHuu

OrpaHuieHme BbICOTbI HaZl YPOBHEM MOPSi CBSA3aHO C BOIMOXHOCTbIO MOBPEXAEHUS!
KK-pucnnes Ha Gonblueil BbICOTE. BO3MOXHOCTb TaKoro NOBPEXAEHNS HE 3aBUCUT
OT TOrO, BKITKOYEH MPUOOP WUiN HET.

MexaHuyeckue napameTpbl

abapuTHble pasmepsl Huxe npuBeaeHbl HOMUHAMbHBIE 3HAYEHNS:
Beicota 158,0 mm
LLnpuHa 326,3 mm
[nybuna 124,1 mm
Macca Hwxe npuBeaeHbl HOMUHANbHbIE 3HAYEHMS:
Mpubop 6e3 npuHagnexHocTei 2.0 kr
C npuHagnexHocTamMmn 2,2 kr
B ynakoBke Ans nepeso3ky 3,6 kr
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MpunoxeHune B: CBeaeHns o naccuBHbIX npodHukax 100
n 200 My 10X cepumn TPP0101 n TPP0201

[Ipo6nuku cepun TPPO101 u TPP0201 — 3T0 maccuBHBIE MPOOHUKY C
BBICOKMM MMIIeaHCOM M 10-KpaTHBIM OociiabiaeHueM, peqHa3HaueHHbIE I
UCTIONB30BaHU cO ciienyomumu ocumwiorpadamu Tektronix:

®  Ocmwniorpagst TDS1000C-EDU/TDS2000C co BxomHol eMKocThio 20 .
Juana3oH KOMIIEHCAMU 3TUX NPOOHUKOB cocTapiser 15—25 nd.

Oty NpoOHUKH HE cojiepKaT 00CITy)KHBaeMbIX MOJIb30BATEIIEM MM KOMITAHUEH
Tektronix meranei.

MPEOYNPEXOEHUE. He ucnonvsyiime npoonuxu TPPO101 u TPP0201 nu na
KaKux Opyeux ocyuniocpagax.

NMoacoeanHeHne npobHUMKa K ocuunnorpady

[ToncoeananTe MPOOHUK, KaK MTOKA3aHO HA PUCYHKE BHU3Y.

LA
0.\
@

PROBE COMP
I

Hook tip

o Compensation
adjust Ground Iead\ \
Input channel Compensation output

2786-001

KomneHcauumsa npobHuka

W3-3a paznuumst B XxapakTeprCTUKaX BXOJOB OCHMILIOrpagoB Mocie mepeHoca
npoOHUKa ¢ OOHOTO ocumiorpada Ha APYroil MOKeT MoTpedoBaThes
perynupoBKa HU3KOYaCTOTHON KOMIIEHCALUU MPOOHHMKA.

Ecim na xammbpoBouHoM MeaHape ¢ gactoTor 1 x['1, oToOpakaemMom B
MacmTabe 1 Mc/nmeneHue, BUIHO 3HAYUTENFHOE Pa3IuUe MEXIy EPEAHUM H
3aJHUM (PPOHTOM, [T ONITUMH3ALUHN HU3KOYACTOTHOM KOMIICHCAIIH BHITTOJITHUTE
CIIeTyIOIINe ICHCTBYS:

PyxoBozcTBO 10 3kcIutyatanuu ociuiorpagos cepur TDS2000C u TDS1000C-EDU 129



[Ipunoxenue B: Cenenus o naccuHbIX MpodHUKax 100 n 200 MI' 10X cepun TPPO101 u TPP0201

1. TloxacoemnHuTe NpOOHMK K KaHATy ocuuiuiorpada, KOTOpbIH MIIaHUPYeTCs
HCTIOJIB30BATh AJISI U3MEPEHUIL.

2. TloacoeauHuTe MPOOHKMK K BBIXOIHBIM KJIIEMMaM KOMITEHCAIIUH IPOOHUKA HA
NepeaHed maneau ocuuuiorpada.

MPEAYNPEXOEHUE. Bo uszbesxcanue nopaxcenust sneKmpuyeckum mokom
nooxaouerue Kk cuenany Probe Comp (komnencayusi npobnuxa) ocyuinozpaga
npoU3800UNe MONLKO NPU GLINOTHEHUU OAHHOU HACMPOUKU.

3. Haxwmute KHOIKY ABTOYCT WU JPYTUM CIIOCOOOM OTPETYIHPYHTE
ocrutorpad st OTOOpakeHHUs CTaOMIFHOM OCIIMIIIIOTPAMMEL.

4. C moMoImIsIo MOACTPOSYHOTO KOHIEHCATOpa Ha IPOOHUKE J0OeHTeCh TOTO,
9TOOBI 0TOOPAKATUCH UICATHHO TIOCKIE UMITYJIECHI MEaHIpa (CM. PHCYHOK).

MPEAYTNPEXOEHUE. Bo uszbesxcanue nopaxcenust sneKmpuyeckum mokom
npu pe2yiuposKe KOMREHCayuu NOIb3YUmMech MObKO U0IUPOSAHHBIM
PeYIUPOBOUHBIM UHCTPYMEHMOM.

f m
Undercompensated Properly Overcompensated
compensated o705

NoacoeanHeHne NPoOHMKA K CXeme

Jlns mojcoeAMHEHU K CXeMe UCTONIb3YyMTe CTaHIapTHBIE MTPUHAJIEKHOCTH,
BXOJISIINE B KOMIUIEKT MPOOHMKA.

TMPEAYTNPEXOEHUE. Bo uzbescanue nopasicenus s1eKmpudeckum mokom npu
UCNONb306AHUY NPOOHUKA UYL €20 NPUHAOLEHCHOCHIEU NPUKACATIMEC K KOPRYCY
NPOOHUKA UTU €20 NPUHAOTIEHCHOCTNU MOTLKO Gblite NPEOOXPAHUMENTLHO20 KOTbYd.

Ymobvl CHU3UMb PUCK ROPANHCEHUS INEKMPULECKUM MOKOM neped NOOKII0YeHuem
NPOOHUKA K UCCTIe0yeMOll cxemMe Yoeoumech, 4mo npogoo 3a3eMieHus U
3a3eMaAAuUe NPYHCUHbL HAOEHCHO NOOCOEOUHEHDL.

CTaH,D,apTH bie NPUHaANEeXHOCTU

Hmxe mokazansl MNPUHAAJICIKHOCTHU, BXOAAIINEC B KOMILJICKT HpO6HI/IKa.
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W3penue

[Ipunoxenne B: CBenenus o naccuHbIX nmpodHukax 100 n 200 MI'n 10X cepun TPPO101 u TPP0201

OnucaHue

LiBeTHbIe Koneukm

OTW KONeYkn HaaeBatkTCs Ha ronoBKy
npobHuka Ans uaeHTudmkaL M kaHana
ocuumnnorpada.

Homep no katanory Tektronix ans
MoBTOPHOro 3akasa — 016-0633-xx

(5 nap)

2786-002

HakoHe4HMK ¢ 3axBaTOM

HapeHbTe HakoHeYHMK C 3aXBaToM Ha
HaKoHeuYHWK NPOBHIKA 1 3admKeHpyiiTe
3aXBaT Ha CXeMme.

Homep no katanory Tektronix gns
noBTOpHOro 3akasa — 013-0362-xx

2786006

MpoBoa 3a3emneHus ¢ 3aXMMOM
TUNa «KpoKoaumn»

lpuKpenuTe 3TOT NPOBOA K «3eMne»
ronoBku NpobHuka, a 3aTeM — K
«3emne» nccneayeMomn cxemsl.

Homep no katanory Tektronix ans
MOBTOPHOro 3aka3a — 196-3521-xx

=

Do not use on circuits
that exceed 30 VRus

2786-004

3asemnstowas npyxuHa

3asemnatowas npyxuHa
MUHUMU3UPYET MCKaXKEHNS
BbICOKOYACTOTHbIX CUTHaroB,
06YCnoBneHHble BAUSHUEM
WHOYKTUBHOCTM TpaKTa 3a3eMneHuns,
4T0 0BECneUnBaET BbICOKYIO TOUHOCTL
M3MepeHIst CUrHarmnoB.

MoncoeanHUTe MPYXUHY K KOMbLY
333eMIEHNS Ha HaKOHEYHMKe
npoBHuka. MOXHO OTBECTU MPYXUHY
NPUMEPHO Ha 19 MM OT TOYKK
U3MepeHna curHana.

Homep no katanory Tektronix ans
MOBTOPHOro 3akasa — 016-2028-xx
(2 wr.)

—([[E==—

2720:015

PerynupoBoY4HbIN MHCTPYMEHT

Homep no katanory Tektronix ans
noBTopHOro 3aka3a — 003-1433-xx
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[Ipunoxenue B: Cenenus o naccuHbIX MpodHUKax 100 n 200 MI' 10X cepun TPPO101 u TPP0201

HOHOHHMTeHbeIe NPUHaANeXHOCTU

,HJ'IH HpO6HI/IKa MOXHO 3aKa3aTh CJICAYIOIHNEC NONOJIHUTCIIbHBIC IPUHAIJICKHOCTU!

MpuHapgnexHocTb Homep no katanory
[MpoBoA 3a3eMneHus ¢ 3aXuMoM «kpokoauny, 30,5 cm 196-3512-xx
[poBog 3a3emreHunst ¢ 3axumom, 15,2 cm 196-3198-xx
3asemnstoLLas npyxuHa, kopoTtkas, 2 LUT. 016-2034-xx
TecToBbIN HakoHe4HUK MicroCKT 206-0569-xx
MUHWaTIOPHbIN HAKOHEYHUK C 3aXBATOM 013-0363-xx
YHuBepcanbHbIn konnavok ans UC 013-0363-xx
/13mepnTenbHbIA HaKOHEYHUK NeYaTHOM 016-2016-xx
nnatbl/agantep neyaTHoi nnaTbl

lMpoBogHuK, kaTyLika, 32 AWG 020-3045-xx

TexHUYeckue XapaKTepucTUKM

132

Tabnuua 7: aﬂeKTpM‘leCKMe N MeXaHu4eCkune XxapaktepucTtuku

XapaktepucTtuka TPP0101 TPP0201

lMonoca nponyckanus (-3 ab) Ot 0 o 100 MTy, Ot 0 go 200 Mry

MMorpewHocTb ocnabnexus 10:1 £3,2 % 10:1 £3,2 %

CUCTEMbI

[lnana3oH komneHcauuu TPP0101: TPP0201:
15—25 n® 15—25 n®

BxogHoe conpoTunenexHne
ChCTeMbl nNpun CBA3N No
NOCTOAHHOMY TOKY

10MOM£15%

10 MOM £ 1,5 %

BxopgHas eMKOCTb CUCTEM <12 nd <12 no
Bpemsi HapacTaHWs cucTeMbI <3,5 HC <2,3 HC
(TMMM4HOe 3HaueHue)

3agepxka pacnpocTpaHeHust ~6,1 HC ~6,1 He

MakcumanbHoe BXxoaHoe
HanpsxeHue

300 By, . KAT. |l

300 By, . KAT. Il

[OnnHa kabens

1,3 ™

1,3™m
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[punoxenne B: Ceenenust o maccuBHbIx nmpodHukax 100 u 200 MI'n 10X cepun TPP0101 u TPP0201

Tabnuua 8: YcnoBua akcnnyaTtauum

XapaktepucTuku

Onucanue

Temnepartypa

Mpw akcnnyaTaummn
Mpu XpaHeHuu

Ot1-10 po +55 °C
O1-51 po +71 °C

BnaxHocTb

Mpu aKcnyaTaLui 1 Npu

XpaHeHun

OTHoCHTeNbHas BNaxHOCTb OT 5 10 95 % npu Temnepatype 10
30 °C, ot 5 po 65 % npu TemnepaTtype cablwe 30 u go +55 °C

BbicoTa Hag ypoBHEM

Mopst

Mpw akcnnyaTaLum

He 6onee 3,0 km
He Gonee 12,2 km

Mpu XpaHeHuu

Mpadmkn paboumx xapakTepucTuk

1000 -
100 1
(7]
E
(&]
<
101
14 I
1 10 100 1k 10k 100k 1M 10M 100M 1G
Frequency (Hz)
100 M 0.0
10M A= -10
\
™ : N 20
1
100k A -30 |
2 10k N -40 l
g 1k N 50
jod f ®©
£ 100 T 60 2
g 10 170
1 -80
N\
N 4 90
1.E+00 | 1E+02 | 1E+04 | 1E+06 | 1E+08
1.E401 1.E+03  1E+05  1E+07  1E+09
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[Ipunoxenue B: Cenenus o naccuHbIX MpodHUKax 100 n 200 MI' 10X cepun TPPO101 u TPP0201

Tabnuua 9: CepTuchmkauma U cooTBeTCTBME CTaHAApTam

XapaktepucTUku Onucanue
CootBeTcTBHE lpoBEPEHO Ha COOTBETCTBIE NEPEYNCTIEHHBIM HIBKE CreLnduKaLmsm
cTaHgapTam (kak ykasaHo B Official Journal of the European Communities):
Espocotosa no AupekTvsa 2006/95/EC no HU3KOBOMLTHOMY 060pYA0BaHMIO:
3NEKTPOMArHUTHOI EN61010-031: 2002
COBMECTUMOCTY '
CraHpapTsl UL61010-031;2007
BesonacHocTy CAN/CSA C22.2 No. 61010-031-07
IEC61010-031; IEC 61010-031/A1:2008
Onucanve Kameaopus [Mpumepsbi, omHoCAWUXCS K OaHHOU Kamezopuu.
KaTeropum Kateropus Il JIuHWM anekTponepeaay, CTaLMoHapHas ycTaHoBKa
N3MepeHuii
Kateropus Il JIVHWM nuTaHNS B NoOMeLLeHNsX, ObIToBbIE
anekTponpubopsl, NopTaTuBHoe 060pyAoBaHe
Kateropus | CxeMbl, HE MOAKMKYEHHbIE HANPSMYK K CETH
nUTaHws.
YpoBeHb He ponyckarite akcnnyaTauuy npubopa B NPUCYTCTBUM NPO-BOASLLMX
3arps3HeHuns 2 3arpsasHAIoLMX BelLecTs (kak onpegenset craHaapt IEC 61010-1).

I'Ile60p npeaHa3HayeH ToNbKo AnA Ncnofib3oBaHnAa B NOMELLEHUN.

Ymunusayus o6opydoeaHusi. IToT npubop cooTBETCTBYET TpebOBaHMSM
Esponeiickoro Cotosa cornacHo Jupektuse 2002/96/EC 06 ytunusaumm
ANeKTpUYecKoro 1 anektpoHHoro obopyaosanus (WEEE). bornee nonHbie
CBeAeHMs 06 yCroBUsX YyTUNM3aLMM CM. B pasaerne TeXHUYECKON NOAAEPXKKN Ha
Beb-yane Tektronix (www.tektronix.com).

OOwme nonoxeHust o 6esonacHoOCTH

MoxapHas 6e3onacHOCTb
W NpeaoTBpaLleHne TpaBM

Bo m306exxanne TpaBM, a TakKe MMOBPSKICHUNA TaHHOTO U3ICTHS U MOAKITI0YaeMOTO
K HEMy 000pyI0OBaHUs HEOOXOAMMO COOJIONATh CICAYIONINE TPaBHIIa TEXHUKU
Oe3omacHocTH. Vcmone3yiiTe u3zenue B CTPOroM COOTBETCTBUU C MHCTPYKITUSMH,
9TOOBI UCKITIOUNTH (PakTop pucka. lcmonb3oBaHue MPOOHHUKA WK €TO
MIPUHAISHKHOCTEH HE 0 HA3HAYCHUIO MOXKET TPUBECTH K MOPAKEHUIO
ANEKTPUUECKIM TOKOM WJIM BO3TOPAHUIO.

WUcnonb3oBaHue ocuunnorpada Ans usmMepeHUn OTHOCUTENLHO «3eMnu». He
JIOTTyCKaiTe MIaBaHus ITOTEHIIMAIA Ha OTIOPHOM BBIBOJIE STOTO MPOOHUKA MPH
MCTIOJB30BAHNHN OCIIIIOTPadOB U H3MEPEHU OTHOCUTEIHHO «3EMITH»
(mampumep, ocrmutorpados cepuit TDS). OnopHBIi BEIBOJ JOMKEH OBITH
COEIMHEH ¢ moTeHuaioM «3emim» (0 B).

CobntopaiTe npaBuna noAcoeAMHEHNA U 0OTCOeANHEHUA. [lepen mopcoeTMHECHHEM
NpoOHHUKA K TECTUPYEMOH CXeMe IOICOCANHSINTE €ro BEIXOA K U3MEPUTEIBHOMY
mpubopy. Ilepen orcoennaeHreM TPOOHUKA OT U3MEPUTEIBHOTO MPHUOOpa
OTCOEUHSNTE €ro BXOJ U OIIOPHBINM BBIBOJ OT TECTUPYEMOU CXEMBI.
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[punoxenne B: Ceenenust o maccuBHbIx nmpodHukax 100 u 200 MI'n 10X cepun TPP0101 u TPP0201

U3beraliTe nopaxeHns aneKTpUYeCKUM TOKOM. He mopcoenuusiiite u He
OTCOCIUHSNTE MMPOOHUKH M TIPOBOIA, KOTJIa OHHM TOIKITIOYCHBI K HCTOYHUKY
HaIIpsKCHUS.

MpoBepsaiTe gonycTUMble HOMUHaNLI ANs BCeX pasbeMoB. Bo m3bexanue
BOCIUTAMEHEHUS WIIH TIOPaKEHHS AIIEKTPHYECKUM TOKOM ITPOBEPHTE BCE
JIOMyCTHUMbIC HOMUHAIBI 1 MapKUPOBKY Ha npubope. [lepen moacoennHennemM
npubopa MPOCMOTPUTE JOMOTHUTENbHBIE CBEIEHHUS 110 HOMUHAIBHBIM
OTPaHUYCHHSM, COACPIKAIIUECS B PyKOBOJCTBE I10 IKCIUTyaTalky Iprudopa.

W3beraiiTe nopaxeHUs 3NeKTPUYECKMM TOKOM. [Ipu ucronb30BaHUU
HpHHaHHe)KHOCTCﬁ HpO6HI/IKa HHUKOIraa HE HpeBLIHJaI;’ITe MEHBIINN U3 HOMHUHAJIOB
HpO6HI/IKa HJIK €T0 MPUHAAJIC)KHOCTH, HE3aBUCUMO OT TOIO, KakoH M3 HUX HHWXKC,
BKJIIO4as1 KaT€ropuro H3MepeHHI>i 1 HOMUHAJIBHOC HAIIPSXKCHUE.

OcmatpuBaiite NpoOHMK N NPUHAANEXHOCTU. Tlepen KaXkabIM HCIOIb30BaHHEM
MpOBEpsITe MPOOHUK W MIPHHAICKHOCTH HA HATMYHE TTOBPEXACHUH (TIOpE30B,
3aJIUPOB, 1e(DEeKTOB B KOpITyce MPOOHUKA, MPUHAICKHOCTSX, pydalike Kadbems u
T. 1.). Ilpn Hamm4Yiu MOBpeXAEHNH OTKAKHUTECh OT WX UCTIOIb30BAHMS.

He nonb3yiteck Npubopom B YCNOBUSX MNOBLIWEHHOW BMAXHOCTH.
He nonb3yiteck Npubopom Bo B3pbLIBOONACHLIX Cpeaax.
He ponyckaiTte nonagaHus Bnarv U 3arpsisHeHnit Ha NOBEpXHOCTL Npubopa.

YcnoBHble 0003HAYEHUA U Hrke mpuBOIUTCS CITUCOK YCIOBHBIX 0003HAYEHUH, UCIIONB3YEMBIX B TAHHOM
CUMBOJbI, OTHOCALMECA PYKOBOACTBE 11O 3KCILTyaTalyu.
kK Oe3onacHocTw,
ncnonb3yembie B
AaHHOM pyKOBOACTBE
no JKcnnyaTauuu.

c MPEOYNPEXOEHUE. IIpeoynpesicoenus o Oeticmeusx u ycioeusix,
npeoCcmassIoOWUx yepo3y OJisl HCUZHU UIU CROCOOHBIX HAHeCcmU 8pe0 300P08bIO.

c OCTOPOXHO. IIpeoocmepescenusi 0 Oeticmeusx u yCao8usix, CHOCOOHbIX
npugecmu K NoSpexcoOeHur0 OAHH020 npubopa wiu 0py2oeo 0bopyoosanus.

CMMBOHH, BCTpe4arlineca Ha usgenuu. Hixe MMPpUBOAUTCA CIIMCOK CUMBOJIOB

Ha U3ICIUHU.
A
Caution Earth Terminal
Refer to Manual
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[Ipunoxenue B: Cenenus o naccuHbIX MpodHUKax 100 n 200 MI' 10X cepun TPPO101 u TPP0201

136 PyxoBozcTBO 10 3kcIutyatanuu ocimuiorpagos cepun TDS2000C u TDS1000C-EDU



Mpunoxenue C: NpnHagnexHocTu

[To BompocaM npuoOpeTeHUsT MPUHANICKHOCTEH (CTAaHAAPTHBIX U
JIOTIOJTHUTENBHBIX) CIEAYET 00pamarscsi B MECTHOE MPEACTABUTEIbCTBO
Tektronix.

CTaH,qap'erle NPUHaANEeXHOoCTn

MaccusHbIv NpobHMK HanpsikeHuss TPP0101 unu TPP0201, 10X. Y npo6HukoB
TPP0101 cuctemHas nonoca nponyckanus ot 0 go 100 My npu -3 ab, 1 06bi4HO
OHW nocTaBnsKTes ¢ ocuunnorpacdamu mogenen TDS2000C, y koTopbix nonoca
nponyckanus <100 MIu, u co Bcemm mogensamm TDS1000C-EDU.

Y npo6Hukos TPP0201 cuctemHas nonoca nponyckanus ot 0 go 200 My, npu -3 ab
1 0BbI4HO OHM NocTaBAATCA ¢ ocumunnorpadamu mogenen TDS2000C, y koTopbIx
nonoca nponyckanus =100 MI'y.

|

MHCTPYKUMK NO COOTBETCTBUIO U TeXHUKe BesonacHocTu ans cepuit TDS2000C u
TDS1000C-EDU. (AHrnuitckui, AnoHckuid, Kutarckui ynpoLleHHoe nincbMo) MornHbIin
CMMCOK [OCTYMHBIX PYKOBOACTB Ha pasHbiX A3blkax CM. B pasaene «[ononHnTenbHble
NPUHAANEXHOCTM.

Komnakr-guck PC Communications.porpammHoe obecnevyenne PC
Communications ans nepcoHansHoro komnbtotepa. ObecneunBaeT nepeaady AaHHbIX
¢ ocuunnorpadga Ha KoMnboTep.

ol
oK

HononHutenbHble NPUHaANEeXHOCTHU

MaccusHbIN NpobHMKk HanpsikeHus P6101B 1X. Monoca nponyckaHns npobHuka
P6101B pasHa 15 MI'u, nonyctumoe HanpskeHue 300 By, kaTeropus Il.

|

] MoHTaxHbIN Habop RM2000B. MoHTaxHbIi Habop RM2000B nossonser
H ycTaHaenmeatb ocuunnorpad cepum TDS2000C B cTaHgapTHbI 19-A10AMOBBIN
crennax. [ins moHTaxHoro Habopa Tpebyetcsa 18 cm no BepTukanu. Bkmovatb
1 OTKMIOYATL NUTaHWe ocuunnorpadga MOXHO C NepeaHen CTOPOHbI CTennaxa.
Crennax He UMeeT BbIABUTAIOLLNXCS NNOCKOCTEMN.

T T
—
00 o
o0 o

00 o
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IIpunoxenne C: IlpunamiexHocTu

PykoBoacTBO No nporpaMMMpoBaHuto LnucpoBbIX ocuunnorpados cepuit
TDS2000C n TPS2000. PykosoacTeo no nporpammupoBanuto (077-0444-XX, Ha
AHITINIACKOM S3bIKE) COLEPXKUT CBELEHMS O KOMaHAAX W CUHTaKCMCE.

PykoBoacTBO No o6cnyxuBaHmio LMcpoBbIX 3anoMUHaLWMX ocuunnorpagos
cepumn TDS2000C. PykosogcTao no o6cnyxmsanuio (077-0446-XX, Ha aHmninckom
A3bIKe) COOEePKUT CBEAEHUS MO PEMOHTY Ha YPOBHE MOAYNen.

PykoBoAcTBO MO 3KCMMyaTauun LpoBbIX 3aNOMUHAIOLMX ocuunnorpacos
cepuu TDS2000C 1 TDS1000C-EDU. 310 pyKOBOACTBO MO SKCMMyaTaLum
BbIMYCKAETCs Ha CMEAYIOLLMX S3bIKaX:

Anrnunckuin, 077-0826-XX

OpaHuy3ackuit, 077-0827-XX

WranbsiHckuin, 077-0828-XX

Hemeugkwin, 077-0829-XX

WcnaHckui, 077-0830-XX

Anoxckui, 077-0831-XX

Moptyranbckuin, 077-0832-XX

Kutanckuin, ynpolleHHoe nucemo, 077-0833-XX
Kutavckun, TpagnuymnorHoe nucemo, 077-0834-XX
Kopeiickuin, 077-0836-XX

Pycckmi, 077-0837-XX

LUHypbI NUTaHMA, UcNoNb3yeMble B pasHbIX CTpaHaxX. B gononHeHue K LWHypy
MUTaHMS!, NOCTaBNISIEMOMY C OCLMNNOrpadioM, MOXHO 3aKa3aTb CrieaytoLime LWHYpbI
N nUTaHWS.

Bapuant A0, CeBepHas Amepuka, 120 B, 60 'y, 161-0066-00
Bapwant A1, EBpona 230 B, 50 Iy, 161-0066-09

BapuanTt A2, Benmkobputanus 230 B, 50 'y, 161-0066-10
BapuanT A3, Asctpanusa 240 B, 50 'y, 161-0066-13
Bapwant A5, LWsenuapus 230 B, 50 Iy, 161-0154-00
Bapuant A6, Anonusa 100 V, 50/60 Hz, 161-0342-00
Bapuant A10, Kutait 220 B, 50 Iy, 161-0304-00

Bapwant A11, MHgmnsa 230 B, 50 I'y, 161-0400-00

Bapuant A12, bpasunus 127/220 B, 60 Iy, 161-0357-00

Apantep TEK-USB-488. Anantep GPIB, obecneunBalonit NoaKio4eHe
ocuunnorpada k koHtponnepy GPIB.

I

Msarkun coytnap. Markuin coytnsap (AC2100) sawmwaet ocuunnorpad ot
MOBPEXAEHMIA U UMEET OTCEK AJ151 NPOBHMKOB, LIHYPA NUTaHWS U JOKYMEHTALMUM.

TpaHCnopTHbIN KOHTENHep. TpaHcnopTHbI koHTenHep (HCTEK4321) sawmwaet
ocuunnorpad oT Tpsickw, Bubpaumu, yaapoB 1 Bnari npy TpaHCMOPTUPOBKE.
CraHOapTHbI MATKWIA QYTISP YMELLaeTCs BHYTPU TPAHCTIOPTHOIO KOHTENHEpA.
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Mpunoxenune D: Ynctka

O6wui yxon

He xpaHute u HE OCTaBISANTE HA AJIUTEIBHOE BPEMS KUJKOKPUCTAILUINYECKYIO
MaHeNb ocIuIorpada Mo MpsMbIM BO3ICHCTBUEM COJIHEYHBIX JIyYeH.

c OCTOPOXHO. Ymobur ne nospedums ocyuinocpagh unu npooHuKu, He
noosepeatime ux 6030€UCMEUI0 a’dpo3oell, HICUOKOCmel uiu pacmsopumeriei.

Yuctka

[lepnognyHOCTH MPOBEPKH OcumiIorpada 1 NpoOHMKOB ONpeaeseTcs
YCIOBUSMH dKCIUTyaTarii. YToObI OYMCTUTH TOBEPXHOCTH OcHMILIOTrpada,
BBITIOJTHUTE CIEYIONINE AeUCTBUSI.

1. VYaanure mblIb ¢ HOBEPXHOCTH ocumuIorpada u NpoOHUKOB C IIOMOIIBIO
TKaH#u 0e3 Bopca. BynpTe ocTopoXHbI, YTOOBI HE TOLapanaTh NPO3pavHbIH
CTEKJISTHHBIN (UIBTP 3KpaHa.

2. Jlnsa auctku ocrmmiorpada monb3yHTech MATKOH BIaXKHOH TKaHBIO.
Ja 6onee 3¢hhekTHBHON OYHCTKHA TOAXOAUT 75 % BOIHBIA PacTBOP
H30MIPONHIIOBOTO CIIUPTA.

c OCTOPOXHO. Bo usbesxcanue nospexcoenus ROGepXHOCMU OCYULI02PAPa unu
NPOGHUKOS He credyem UCNONb3068amb Oisl OYUCINKY AOPA3UEHbBIE MAMEPUATbL
WU XUMUYECKUe YUCTAWUE 6eUlecmEd.
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IIpunoxenue D: Uuctka
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MpunoxeHue E: Hactponka no ymonyaHuio

B maHHOM NpUIIOKEHUU OMTUCAHBI TAPAMETPhI, KHOTIKH M AJIEMEHTHI YIIPaBJICHUS,
HACTPOMKHN KOTOPBHIX M3MEHSIOTCS MpH HakaTuu kHOnku Hactpoiika mo
ymosryanuio. Crimcok mapaMerpoB, KOTOPBIE OCTAIOTCSI HEM3MEHHBIMHU, CM. Ha
MOCJIEMHEN CTPAHUIIE STOTO MPUIOKCHISL.

MMPUMEYAHUE. [Ipu nasxcamuu xnonku Hacmpoiixa no ymonuanuio na
ocyunnozpaghe omobpasicaemcs cuenan kauana 1 u yoansaromes éce opyaue

CUCHAJIbL.

MeHto unu cuctema

MapameTp, KHOMKa unm
pyuka

HacTpoiika no ymonyanuio

CBOP JAHHbIX (napameTpbl Tpex Bbi6opka
PEX1MOB)
YcpeaHeHue 16
Myck/cTon nycK

ABTOOWAMNA3OH ABTOAMaNa3oH Bbikn
Pexum Mo BEPTMK. M rOpPU3OHTaNM

KYPCOP Tun Bbikn
MCTOYHMK CH1
Mo ropuaoHTanm +/- 3,2 pen
(amnnuTyga)
[No BepTukanu (Bpems) +/- 4 pen

OKPAH Tun BexkTopi
lMocnecseu. Bbikn
®opmat YT

MO FOPU30HTAIN OkHo OcHoBHoe
Pyuka cuHx YpPOBEHb
lNonoxeHue 0,00 ¢
MacwTab (cex/nen) 500 mc
30Ha okHa 50 mc

MATEM. Onepaums -
MCTOYHMKM CH1 - CH2
lNonoxeHue 0 peneHu
MaciuTab no BepTukanm 2B
Onepauws Bro: CH1
McTouHmK XeHHWHT
OkHo X1

MacwwTtab bré
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ITpunoxenue E: HacTpoiika o ymon4aHuto

MeHio unu cucrema

MapameTp, kHOMKa Unu
pyuyka

HacTpoiika no ymonyaHuto

W3MEPEHWA (Bce) McTouHmK CH1

Tun Het
3ANYCK (0buyumit) Tun OpoHT

McTouHMK CH1
3AMYCK (no cpoHTy) KpyTtusHa Hapacr.

Pexum AsTo

Tun Bxoga DC

YpoBeHb 0,00B
3AMNYCK (Bngeo) MonsipHOCTb 0ObIYH.

CUHXPOHU3. Bce cTpoku

Crangapt NTSC
SAMYCK (Mmnynbc) Korpa =

YcTaHoBka 1,00 mc

ANUTENBHOCTH

nmnynbca

lMonspHoCTb MOMOXNT.

Pexum AsTO

Tun Bxoaa DC
Cuctema OTKNOHEHNS No Twn Bxoaa DC
BEpPTWKan, BCE KaHanbl Mopor n.n. BbiKn

MacuuTab no BepTukanm rpy6o

(BONbT/pEN)

MMpobHuk HanpsixeHne

3atyxanue MpobHuK 10X

HanpsixeHue

MacuuTab MpobHuk Tok 10 A/B

WHBepcus BoIkn

lNonoxeHue 0,00 gen. (0,00 B)

MacuTab (sonbT/men) 1,00 B

Knonka HacTpoiika 1o yMOT4YaHHMIO HE BIUSET Ha CICAYIOIINE HACTPOUKU:

B Bribop s3bIKa

B CoxpaHEHHBIC HACTPONKH

B  CoxpaHeHHBIC (ailiIbl OTIOPHBIX CUTHAJIOB
B J[aHHBIC KAIHOPOBKHU

®  Hactpolika npuHTepa

®  Hactpotika GPIB

142 PyxoBozcTBO 10 3kcIutyatanuu ocimuiorpagos cepun TDS2000C u TDS1000C-EDU



ITpunoxenue E: HacTpoiika o ymoa4aHuto

®m  Hacrpoiika npoOHuKa (THII U KO3QPULIUEHT ocnaldieHus)
B Jlata u Bpems

B Tekymas manka Ha 3anmoMuHaromeM ycrpoiictse USB
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MpunoxeHue F: JlnueH3nn Ha ncnonb3oBaHue WpugToB

Crenyrommue TUIEH3MOHHBIE COTNIAIIEHHSI OTHOCATCS K MCIONb30BaHUIO IPU(TOB
a3MaTCKUX SA3bIKOB B ocumiutorpagax cepun TDS2000C u TDS1000C-EDU.

© The Institute of Software, Academia Sinica, 1988.
Anpec: P.O.Box 8718, Beijing, China 100080.

Hacrosmum npepocrasisieTcs pa3penieHrne 0ecIuiaTHO HCIIONb30BaTh,
KOIMUPOBAaTh, U3MEHATh U PACIIPOCTPAHATH JAHHOE MPOrpaMMHOE 00eCIIeUeHHE U
JIOKYMEHTAIIHIO K HEMY JIJIs1 JTFOOBIX IIEJICH IPU YCIIOBUH, YTO BO BCEX IK3EMILISPAX
OyZeT comepKaTbCs MPUBEICHHOE BHIIIE COOOIIEHIE 00 aBTOPCKUX MpaBax, a B
COTMPOBOAUTEILHON TOKYMEHTAIMH OyAeT TPUBEICHO HACTOSIIEE pa3pelieHue,

1 9T0 0€3 OTAEIBHOIO IPEABAPUTEIILHOIO Pa3peLICHHs B IMCHbMEHHOM Gopme
Ha3Banue «The Institute of Software, Academia Sinica» He OyJeT HCIIOIL30BaHO
B LIENIAX PEKJIAMbl B OTHOIICHUU PACTIPOCTPAHECHHUS JAHHOTO MPOTrPAMMHOTO
obecneuenus. The Institute of Software, Academia Sinica He AeaaeT KaKUX-JIHM00
3asIBJICHUI O IPUTOAHOCTH JAHHOTO MIPOrPaMMHOI0 00€CIICUEeHUS ISl KaKOH-1100
nenu. [IporpamMmmHoe o0ecnieueHre MPeI0CTaBISAETCS «KaK €CThY», 0e3 IBHBIX WU
MOJPa3yMeBaeMbIX TapaHTHU.

THE INSTITUTE OF SOFTWARE, ACADEMIA SINICA, OTKA3BIBAETCSI
OT JIFOBBIX TAPAHTHI B OTHOILEHHMU JJAHHOI'O [TPOI PAMMHOI'O
OBECIIEYEHNS, BKJIKOUA S JIIOBBIE [TOJJPASYMEBAEMBIE
TAPAHTUU TOBAPHOCTH WJIM ITPUTOJJHOCTH. THE

INSTITUTE OF SOFTWARE, ACADEMIA SINICA HU ITPU KAKUX
OBCTOSITEJIbCTBAX HE HECET OTBETCTBEHHOCTHU 3A KAKOI-JINEO
KOCBEHHbBIH, CITELIMAJIBHBIN UM OITOCPEJOBAHHBIN VIIEPE
WJIA 3A KAKUE-JIMBO YBbITKH, BHI3BAHHBIE YTPATOM
PABOTOCIIOCOBHOCTH, PABPYILIEHMEM JAHHbBIX WJIM IIOTEPE
IIPUBBIIA B PE3YJIBTATE JIEMCTBUS JIOTOBOPA, ITO HEBPEXKHOCTHU
WJIA U3-3A IPYTUX [TPOTUBOITPABHBIX JIEMCTBUM, BHITEKAIOIIME
13 UCIOJIb3OBAHWS WM CBA3AHHBIE C MCITOJIb30BAHUEM
JJAHHOI'O I[TPOTPAMMHOI'O OBECIIEYEHMS JINBO C ET'O
XAPAKTEPUCTUKAMM.

© Hwan Design Inc., 1986-2000

Hacrosmum Bam aeTcst pa3penieHrne, B COOTBETCTBUM CO BCEMU IIPaBaMu
cooctBerHoctd Hwan Design, ucmons30BaTh, KOIMPOBaTh, U3MEHSTh,
CyOJHIIEH3UPOBaTh, MIPOJABaTh U PaCIpoCTpaHATh MpUGTH «4 Backmuk
truetype» s JIoOBIX 1iesieli 0e3 orpaHMYEHU PU YCIOBUH, YTO BO BCE KOITUU
mprToB OyIeT BKIIOYEHO TaHHOE 3asBlIeHHe 0e3 N3MEHEeHUH, U YTO Ha BCEX
sk3emMIuLIpax mpudroB «4 Backmuk truetype» OymeT ykazaH TOBapHBINA 3HAK
Hwan Design Int., kak mokazaHo HUXe.
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[punoxenue F: JlutieH3uu Ha UCMOIBb30BaHUE IIPUPTOB

BAEKMUK BATANG siBaseTcs 3aperucTprUpOBaHHBIM TOBapHBIM 3HakoM Hwan
Design Inc. BAEKMUK GULIM sBnsieTcst 3aperucTpUPOBaHHBIM TOBAPHBIM
3HakoM Hwan Design Inc. BAEKMUK DOTUM siBnsieTcs 3aperucTpupoOBaHHBIM
toBapHbIM 3HakoM Hwan Design Inc. BAEKMUK HEADLINE sBnsiercs
3aperiucTpUPOBAaHHBIM TOBapHBIM 3HakoM Hwan Design Inc.

© The Electronic Font Open Laboratory /efont/, 2000-2001. Bce mpasa
3aIIUIICHBL.

PacnipocTpaHeHne U UCTIONB30BaHUE B BUIE UCXOIHOTO TEKCTA U B JBOUYHOM
BUJIE, C U3MEHEHMSIMH U 06€3 U3MEHEHH, pa3peraeTcs MpH BHIIOTHEHUH
CIENYIOLUX YCIOBUM.

®  [Ipu pacnpoCTpaHEHUU B BUJE UCXOMHOIO KOAA COXPAHATh YKA3aHHOE BBIIIIE
3asBJICHUE 00 aBTOPCKUX MPaBax, JaHHBIN CIIUCOK yCIOBUI U NPUBEICHHBIH
HUKE OTKa3 OT rapaHTUH.

B [Ipu pacnpocTpaHeHUH B IBOMYHOIN (OpME BOCIIPOU3BOJNTEL YKa3aHHOE
BBIIIIE 3asIBJICHUE 00 aBTOPCKUX IMPaBax, JAHHBIN CIUCOK YCIOBUU H
MPUBEACHHBIN HIKE OTKA3 OT TAPAHTHH B JOKYMEHTAIMU U JPYTHX
Marepuanax, mpeaoCTaBIseMbIX IPH PACTPOCTPAHCHHH.

B Hu nums rpyniiel, HY UIMEHA €€ Y4aCTHUKOB HE MOTYT OBITh HCIIONb30BaHbl IS
PEKOMEHAIMHU U TIPOIBHKEHUS NMPOAYKTOB, CO3JJAHHBIX C TPUMEHEHUEM
sToro mwpudra, 6e3 OTACTHLHOTO NpeABAPUTENHFHOTO MTUCHEMEHHOTO
pasperieHus.

STOT LIPUGT ITPEJOCTABJIEH I'PYIIIION U EE YYACTHUKAMU
«KAK ECTbh», C OTKA3OM OT KAKUX-JINEO SIBHBIX UJIN
[IOJIPA3YMEBAEMbIX TAPAHTUI, BKJTFOUASI, BCE BO3SMOXXHbIE
TAPAHTUU TOBAPHOCTHU WJIM ITPUT'OHOCTH J1J151 OTIPEJIEJIEHHbBIX
LEJIEM. TPYIIIIA HU ITPU KAKUX OBCTOSTEJILCTBAX HE

HECET OTBETCTBEHHOCTHU 3A KAKOM-JIMBO IIPSIMOM,
KOCBEHHbBIH, CJIYUYAWHBIN, CIIELITUAJIbHBIM, IITPAGHOM NN
OITOCPE/JOBAHHBIM VIIEPE (BKJIIOUAS, BE3 OI PAHUYEHMUS,
IIOCTABKY TOBAPOB WJIM YCJIVT /151 BAMEHBI, [IOTEPU
PABOTOCIIOCOBHOCTH, YTPATY JAHHbBIX WJIU IIOTEPU

[IPUBBIJIN JINBO HAPYIIEHUE PABOTHI ITIPEITPUSATIS),

KAKOBA BbI HU BBIJIA ET'O [TIPUYMHA, U T10 JIKOBbIM BUJIAM
OTBETCTBEHHOCTH, KAK TO I10 JIOTOBOPY, B BUJIE BO3SMEIIEHN I
VILEPBA WJIW ITPOTHUBOITPABHbBIX JIEMCTBUM (BKJIFOUAS
HEBPEXXHOCTb U JIPYTUE ITPUUMHBI), BOSHUKAIOILMI [TPU JIIOBOM
MCIIOJIB30BAHUM JIAHHOI'O IIPUDTA, JAXE ECJIA I'PYIIIIA BBIJIA
VBEJIOMJIEHA O BO3MOXHOCTHU TAKOI'O YIIIEPBA.
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CumBonbI 1 Ludpb!

1,2,3um4
KHOMKW MeHo kaHanos, 15
pa3beMbl kaHanos, 20

BBEIOOPKA, PEKUM
peructpauuu, 25, 81

Brinepxka, 96, 112

Brigepxka, smeMeHT
ympasieHus, 16

A BBIUMTAHUE OCIUILIOTPaMM
MEHI0 MaTeMaTHYeCKHX

ABTronmanazoH, KHOIIKa, 18 dyHKIHMi, 96
aBTOKaMOpOBKa, 8
aBTOMAaTHYEeCKUE u3Mepenus, 97 r

OCHOBHEIE cBeAcHMA, 31
ABTOYCT THTIEPCCHUTKH B pazienax

KHOMKa, 19 CIIPaBKH, XiV
ananrep GPIB T'opus menro, kHOomnKa, 15

3aka3, 138 rpaduyeckue Gaiibl,
ananrep TEK-USB-488 bopmarsi, 73

3aka3, 138

MOJKJIIIoYeHHue, 78 D‘

nmara, 115

B JIBOMHAs 1IKaja BpeMenu, 15, 94
BexTOph, 91 JHMaroHaJIbHbIC JTUHUM B
Benmmsamus, 3 OCIMIIOTpaMMe

IMMKOBas ACTCKIUs, 83
JMUCTAHIIMOHHOE YTIPABICHUS C
nomoIeio cucremel GPIB, 78

BUJICOCHUTHAI
(¢yHKIHS ABTOyCTaHOBKa, 88

BHIeOCHHXpoHU3anms, 109
puUMep NpuMeHeHus, 48

Bomnsr/nen )K
Ipy6o, 117 Kypn.omuboxk, 114
TouHo, 117

Bomnsr/nenenue 3
3JIEMEHT yrpaBieHus, 15

BOCCTAHOBJICHUE 3aBOJICKas HacTpoiika, 141

BoccTaHoBieHue, 105
3aepKaHHas pa3BepTka, 95
3amepxka, u3MepeHus, 98
3a3eMJICHHBIN BXxoa, 117

3aBOJICKOM HaCTPONKHU
(HacTpoliku 1Mo
YMOITYaHUIO), 22
HacTpoiiku, 22, 105
ocuuitorpammel, 105
BpeMeHHas 00J1acTh
ocruuiorpamma, 59
BBIOOp MacmTaba 0ToOpaskeHus
CUTHaJa
OCHOBHEBIC CBeicHUs, 26

3arnoMuHaromee ycrpoiicteo USB
WHAMKATOp OMeparun
coxpaHeHus, 68
meHto Coxp/Bocer, 69
MeCTOHaxoXAeHue nopra, 20
o0beM xpaHeHUs, 68
Ileyars, kHONIKA, 72
coxpaHeHue (aitios,
Bcex, 72
coxpaHeHue (ainos,
HacTpouku, 72
coxpaneHue (aios,
OCHMWJIIOTPaMMBI, 72
coxpaHeHue (haiios,
CHUMKOB, 73
ynpasieHue Qaitnamu, 69,
115
yCTaHOBKa, 67
(dhopmarupoBanue, 68
3aryxaHue
MPOOHUK TSI U3MEPEHHS
Hanpspkenusi, 118
3HAYEHHUS PA3HOCTU B MEHIO
Kypcopa, 90
3HAYKU
MapKep MOJIOKEHUS 110
ropuzoHTanu, 11
MapKep TOJOKEHUS
CHHXpOHHu3auuu, 11
Mapkepa OIOpPHOTO
3HaueHus, 11
MaciTab kaHama, 11
Maciurtab mno Beprukany, 11
moJie JaThl U BpeMeHu, 12
moJre Macimraba Bpemenu, 11
nojie Maciraba BpeMeHU
okHa, 12
TMOJIE OTPAHUYESHHS TIOIOCHI
nporryckanus, 11
MoJIe ATAJIOHHBIX
ocuuwiorpamm, 12
PEXUMBI PETHCTPAIHH,
Bribopka, 11
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PEXKUMBI PETUCTPALIUH,
ITuxomas gerexmus, 11
PEXKUMBI PETUCTPALIHH,
VYepenuenue, 11
CHUHXPOHU3ALINS,
HCTOYHHUK, 12
CHHXPOHHU3ALINS, MapKep
ypoBHs, 11
CUHXPOHU3ALMS, T0JIE
ronoxenus, 11
CHUHXPOHU3ALIMSI, TOJIE
ypoBHA, 12
CHHXPOHHU3AIMSI, TIOJIC
4acToThl, 12
COCTOSIHHE CUHXPOHM3ALUHU,
ABTOMAaTHYECKUN
pexuM, 11
COCTOSIHME CUHXPOHH3AIUH,
T'oroBrOCTH, 11
COCTOSIHME CHHXPOHH3AIUH,
OcraHoBka, 11
COCTOSIHME CUHXPOHM3ALUHY,
ITonroroBka, 11
COCTOSIHME CHHXPOHH3AIUH,
Pexum
ckaHupoBaHus, 11
COCTOSIHME CHHXPOHH3AIUH,
COop naHHBIX
3aBepiueH, 11
COCTOSTHHE CUHXPOHM3ALINH,
Cunxponuzanud, 11
THUIl CUHXPOHU3ALIUU,
Buneocurnan, 12
THII CHHXPOHU3AIINU,
Ilo pnutenbHOCTH
uMIyneca, 12
TUN CUHXpoHU3auuu, Ilo

¢ponty, 12

yKa3areJib UHBEPTUPOBAaHHOM

ocuuiiorpaMmmal, 11

30Ha OKHa, 95
3oHa okHa, 94

u

HM3MEpPEHUE BpeMEHHU criaja, 98

148

M3MEPCHHE JUTHTEIHHOCTH
MMITYJTbCa
HCITIOJIb30BaHME KypcopoB, 40
M3MEPCHHE JUTUTEIBHOCTH
OTPUIIATEITHHOTO
uMmmnyibca, 98
HU3MEPCHHE JUTUTEIBHOCTH
MOJIOKHUTEITHHOTO
uMmmyibca, 98
HM3MepeHne MakcumMyMma, 98
HU3MepeHne MUHUMYyMa, 98
U3MepeHue nepuona, 98
n3MepeHne pasmaxa, 98
HU3MEPEHUE CPEIHEKBAAPATUIHOTO
3HaueHus, 98
M3MEpeHHe CPEeTHEKBAAPATHIHOTO
3HAYEHUS 3a mepuog, 98
M3MEPCHHUS
aBromarmieckue, 31, 97
BpeMs HapacTaHus, 98
BpeMs cmana, 98
JUTUTETBHOCTh
OTPHIIATEIEHOTO
uMmnynbca, 98
JUTUTETPHOCTh
MTOJIOKHUTEITFHOTO
uMmnynbca, 98
Kypcopusie, 30, 39
MakcumyM, 98
Macmrradnas cerka, 30
MUHUMYM, 98
OCHOBHEIE CBeAcHUA, 29
nepuoa, 98
pa3max, 98
cnektp bIID, 65
cpennee, 98
CPEIHEKBaAPAaTUYECKOe
3HaYeHue nepuona, 98
THITBI, 98
gactoTa, 98
Nsmepenus
3aiepxka, 98
Kypc. cp. KB., 98
CKBaXXHOCTB, 98
cp. kB., 98
thaza, 98

M3MEPECHUS aMILUTHTYIBI
HCTOJIb30BaHUE KypcopoB, 39
M3MEpEeHHs BPEMEHH HapacTaHUs
aBTOMaTH4eckue, 98
HCIIONb30BaHUE KypcopoB, 41
HU3MEPEHHUS 4acTOThI, 98
HCITOJIb30BaHUE KypcopoB, 39
Kypcopsl BII®, 65
N3mepenust, kHomka, 18
HMITYJTBC
¢$yHKIUS ABTOYCTaHOBKa, 88
WHBEPTUPOBaHHAsS
OCIIJIOrpaMma
moje, 11
WHEKC pa3/ieNioB CIIPAaBKHU, Xiv
naaukatop Help scroll LED
(ITpokpyTka cripaBKu), Xiv
uHanKarop M aiis 0003HauEHUS
OCHOBHOTO BPEMEHHOTO
Macmraba, 94
uHaukarop W 1uist 0003HaYeHUS
BPEMEHHOTO MaciiTada
okHa, 94
uHANKaTopsl, 11
WHTEpBa [0 3amycka, 23
UHTEpHoisAuus, 82
HCKaKEHUS
BII®, 63
BpeMeHHas o0macte, 27
NnpoBepKa Hajuuusi, 27
nckaxenus BIID, 63
crocoObl ycTpaneHus, 64
HMCTOYHHK
Buem., 108
Buem./5, 108
CUHXpOHHM3auus, 23
Hctounuk
JImans AC, 109
cuHxpoHuzauus, 106, 109,
110

K

KaneHnaapb, 115

kanuOpoBka, 114
aBToMarmdeckas, 8

KaJTMOpOBKa B 3aBOACKHUX
ycnoBusx, 115
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KaHaJ
macitad, 11
MeHro, 117
THII BXoda, 117
KaTaJIor’
ynanenue, 112, 116
Knomnka PRINT, mapametp, 99,
101
COXpaHeHHE Ha
3aIIOMHMHAIOIIEM
yctpoiictee USB, 72
knonka PROBE CHECK, 5
KHOITKM OOKOBOI'O MEHIO, XVi
KHOTIKH KOMaHJI, XVi
KHOIIKH [1apaMeTpoB, XVi
KOMIICHCAIHS
MacTep MpOoBepKU NPOOHMKOB
HaIpsDKEHUs, S
NPOOHUKA HANPSKECHUSI
BpYYHYIO, 6
PROBE COMP, 19
Kypc. cp. kB., usmepenus, 98
Kypcop, kHomnka, 19, 89
KypCOpBI
amruuryga, 89
amrutyaa jJuist bIId, 89
amruuTynuee, 30
BpeMeHnHbIe, 30
Bpems, 89
U3MEpPEHHs B CIIEKTpPE
BII®, 65
HCITOJb30BaHue, 89
OCHOBHEIC cBeacHH:, 30
MpUMepH! u3Mepenus, 39
perynupoBka, 89
gactoTta g bIId, 89
Kypcopbl ammiutyasi, 30, 89
cnektp BIID, 66
Kypcopsr ammurynet, 30
Kypcophsl BpeMeHHu, 89
Kypcops! Bpemenu, 30
Kypcopbl yacToTsl, 30
cuektp BIID, 66

n
myma, 51
BIID, 65
30Ha OkHa, 94, 95
MEHIO I10 TOpu30HTaNu, 94

Mactep npoBepKH MpoOHUKA

MPOOHUKY HAIPSDKEHUS, S5
MaciTab

M0 BepTHKaNH, 26

10 TOPU30HTAIH, 26

MpoOHMK TOKa, 7, 118
Macrmtab

rpy6o, 117

TO4YHO, 117

3JIEMEHT yrpaBjieHus, 15
MaciTab bI1d

o BepTHKanHy, 61

10 TOpU30oHTANIH, 61
MaciTad BpeMeHU

okHO, 15,94

OcHoBHOE, 94

OCHOBHOH, 15
Macmrab Bpemenu, 25

moire, 11
MacmTad BpeMeHH OkHa, 15, 94

mone, 12
MacITad Mo TOPU30HTAIIH,

AIIEMEHT yIpaBieHus, 15
Macmrab mo ropu3oHTaNH,

AIIEMEHT yIpaBieHus, 95
MaciuTabHas ceTka, 91
Macmradbnas cerka, 30
MaTeMaTHhKa

BII®, 59, 61
Maremaruka

MeHm, 96

¢byskmn, 96
Maremarnka, KHOIIKA MEHIO, 15
MeaH/Ip

¢byHKIMsT ABTOycTaHOBKA, 88

IIpenmeTHbIN yKa3aTelb

MEHIO
ABTtonnamna3on, 84
ABTOyCTaHOBKa, 86
ObICTpOE MpeoOpa3oBaHue

Oypre, 61
n3mepenus, 97
Kypcop, 89
Maremarnka, 96
OTIOpHEBIE
ocruiorpammel, 100
nmevars, 99

no Beptukanu, 117
o Topu3oHTaIu, 94
Coop nmannbrx, 81
Cepsuc, 113
cuaxponusanus, 106
COXpaHEHHE "
BoccTaHoBieHue, 101
crpaBka, 94
aKkpaH, 91
MeHIO ABTonuamaszoH, 84
MEHIO ABTOYCTaHOBKa, 86
MeHI0 BoccraHoBUTH
HacTpoiiky, 104
MeHi0 BoccranoButh
ocumiorpammy, 105
meno Usmepenus, 97
meno Kypcop, 89
MEHIO OTIOPHBIX
ocumimorpamm, 100
MeHto Coop manHBIX, 81
Memnto CepBuc, 113
MeHr0 CUHX, KHOIIKa, 16
mento Coxp/Bocct
COXpaHEHHE Ha
3aIMIOMHHAOIIEM
ycrpotictee USB, 69
MeHI0 CoxpaHeHue u
BoccTaHoBIeHHEe, 101
menro Coxpanuth Bce, 101
MeHI0 CoXpaHUTh
nzobpaxenue, 102
MeH0 COXpaHHTH
HacTpoiiky, 103
MeHI0 CoXpaHUTh
ocumiorpammy, 103
MSTKHH QyTisip, 3aka3, 138
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H

Ha3BaHMS KHOIIOK, XVi
HaiikBucra
gactoTta, 60
HaKJoH, 24
HACTPOMKa MO YMOTYAHUIO
BHUJICOCUHXpOHU3auus, 142
BoccTaHoBienue, 105
3aIlyCK 10 UMIyNbCy, 142
CHUHXPOHU3ALHUS TI0
¢dponTy, 142
Hacrpoiika no ymon4anuio,
KHOTIKa
HAacTpoiiKa mapameTpoB
U 3JIEMCHTOB
ynpasienus, 141
COXpaHsIoLIuecs
HacTpouku, 142
HaCTPOUKHU
OCHOBHEBIE CBelieHus, 21
COXpaHeHHe U
BoccTtaHoByeHue, 101

0]

0OHOBIIEHUE
MHUKPOTIPOTPAMMHOTO
obecneuenus, 116
WHTrepHeT, XV

OOure MONOXKEHHS O
0€e30MacHOCTH, 1V

OOBIYHBINA PEXUM
BOCCTaHOBJICHHE HACTPONKHU

[0 YMOJIYaHUto, 22

OOBIYHBIN PEKUM
cuaxponusamnuu, 107

OTPaHUYCHHE TOJIOCHI
MPOITyCKaHUS
o BepTukanu, 117
mojae, 11
cuHxpoHuzauus, 107

OTpaHWYEHHE ITOIOCHI
MPOIYCKAHUS 10
BepTuKamu, 117

OnuHOYH 3amycK, KHOMKa, 83
NEHCTBHS, BHITIOIHIEMEIE
ocuusuiorpadoM mpu
Ha)KaTUU KHOIIKH, 23
OJTMHOYHBIA CHTHAII
npuMep npuMmeHenus, 44
OKHa
crektp BIID, 62
Oxkno bI1D
IIockoe, 63
[IpsimoyronsHoe, 63
Xennunra, 63
Ornucanwue
obmume, 1
OnopH, kHomKa, 19
OTIOPHBIE OCIMIITIOTPaMMBI
OTOOpaXeHue M
ynanenue, 100
COXpaHEeHHe H
BoccTaHosienue, 105
OTIOPHEIN YPOBEHB
KoHTakKT, 20
Mapkep, 11
oclabieHue
MPOOHHK ISl U3MEPEHHS
Hamnpsbkenus, S, 7
OCHOBHOI MaciTab BpeMeHH, 15,
94
OCIHJUIOTPAMMBI
BpeMeHHas 001acTh, 59
BBHITIOJTHEHUE U3MEpeHuit, 29
3HAYEeHUE CTUJIA
otoOpaxenus, 91
Macmrab, 26
MoJIOKEeHue, 26
npeoOpa3zoBaHue B IIUPPOBYIO
dopmy, 25
pactsixenue, 95
cOop maHHBIX, 25
cxkarue, 95
CKaHUpoBaHHe, 83
yhajeHue c okpaHa, 118

ocuuiorpad
onricanue QyHKIH, 21
nepeaHue nmaHenu, 9
nonkimoyenue k 1K, 75
MTOJIKITIOUEHUE K
MpUHTEPY, 78
MOJIKJTIIOUEHUE K CHCTEME
GPIB, 78
TEXHUYIECKUE
XapakTepucTuku, 121
YCTaHOBKA JaThl U
BpeMeHH, 115
OTMEHa reuaru, 79
oToOpaKkeHHe
ocuuiorpamm, 117
onopubie, 100
oTtoOpaxeHue Toukamu, 91
OXJIaX/ICHUE KOHBEKIUeH, 3

M

MamsTh
3allOMUHAIOLIEE YCTPOHCTBO
USB, 67
Hactpoiiku, 101
ocuuorpamMmsl, 101
CHUMKH 3Kpana, 101
ManKu
nepeuMeHoBanue, 116
co3manue, 116
ynanenue, 112, 116
napaMeTp npoOHUKa
COOTBETCTBHE HACTPOITKe
ocnabneHust mpoOHMKa
HanpsbKeHus, 7
yCTaHOBKa MaciiTaba
npoOHUKa Toka, 7
nepeuMeHoBanue (ailioB WiIu
manok, 116
MepEeKIIoYaTeh ocliadieHus, 7
nepeMelieHne
10 BEpTUKaIH, 26
10 TOpU3OHTAIH, 26
(haiimoBas cucrema, 115
MEPEMHOKEHHE OCLUIIIIOIPaMM
MEHIO MaTeMaTHIeCKIX
byskmiA, 96
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rnevaTh
oTMeHa, 79
npepBarb, 99
CHHMOK 3KpaHa, 79
JKpaHHOE n300pakeHune, 99
Ileuats, xHomka, 19
MUKOBAsT JETEKIUS, PEKUM
peructpauuu, 25, 82
IK
MIONKITIOYEHUE K
ocrmuiorpady, 75
IUIOCKOE, OKHO, 63
0 BepTUKAIN
Macutad, 26
MmeHro, 117
noJioxkenue, 26
pydYKa peryIupOBKH
noJyiokeHus, 15
cocrostane, 114
10 TOPU30HTAIN
WCKa)XCHUs, BpEMEHHAS
obmacte, 27
Mapkep nojoxxenus, 11
maciitad, 26
McHIO, 94
moJiokeHue, 26
peXHUM cKaHUpoBaHUs, 83, 95
cocrosHue, 114
IO JINHUU CBSI3U
YCTaHOBKa IPOTPaMMHOTO
obecrieueHus
OpenChoice, 75
MOJJaBIICHUE TITYMOB
BeIUMTaHUE, 96
OTpaHUYECHUE TOJIOCHI
MIPOITyCKaHHS 1O
BepTukamu, 117
pexum ycpeanenus, 81
TUTT BXOJa
cuHXpoHu3anuu, 107
MHOJCYET YHMCJIa BKIIOUEHUN
ocummorpada, 114
ToJjie AaThl U BpeMeHHu, 12
TMoJIe3HbIe cooOmeHus1, 12
MOJIOXKEHUE
no Beprukanu, 117
1o Topu3oHTaNnu, 26, 94

ITonoxenue
cuHxpoHuzanus, 109
ITonoxenue, 31EMEHT yIIPaBICHUS
M0 BepTHKaIH, 15
10 TOpU30HTANHU, 15
TIOTISt
BII® (Maremaruka), 61
ob1ue cBeneHus, 9
TlonspHocTh
CHHXPOHHU3ALIMU TIO
Buneocursamy, 109
CHHXPOHHU3ALHUS 10
JUTATETBHOCTH
uMmmynbca, 110
MOPT 3aIIOMHHAOIIETO
ycrpotictBa USB, 67
nopt yctpoiicts USB, 74
TIOPTHI
3alIOMHUHAIOIIIEE YCTPOUCTBO
USB, 67
rnmociecseyenne, 91
ITocnnecBeuenue, 92
MIpaBwiIa, UCTIONB3YEMbIE B
JTAHHOM PYKOBOJICTBE, XVi
[IpenenbHbI TECT
NpuMep npuMeHeHus, 57
[IpepBats newyars, 99
MIPUMEPHI TPUMEHEHUS
aBTOMaTh4ecKasi yCTaHOBKa
MPEETIOB U3MEPEHUN NpH
HCCIIEIOBAHUU CUTHAJIOB
B TOUKax 3amepa, 38
aBTOMaTru4ecKkasl yCTaHOBKa,
HCIIONb30BaHue, 34
aHanu3 aupdepeHIraIbLHOTO
KOMMYHHKAIIHOHHOTO
curHanua, 52
aHaiau3 curHama, 43
BEITIOTHEHUE aBTOMATHUYECKAX
u3MepeHuu, 35
BBITIOJTHEHUE KYyPCOPHBIX
n3MepeHui, 39
M3MEpEeHNEe aMILTATY/IbI
KoJIe0aTeNbHOTO
MIEPEXOHOTO
npouecca, 39

IIpenmeTHbIN yKa3aTelb

U3MEpEeHUE BPEMEHHU
HapacTaHus, 41
U3MEPEHUE JIBYX
CUTHAJIOB, 36
WU3MEpeHne IINTEIHbHOCTH
nMmIynsca, 40
U3MEPEHUE 3aICPKKHU
pactupocTpaHeHHUs
curdana, 46
HU3MEpPEHNE YacTOTHI
KOJIe0aTeIbHOTO
MEPEXOTHOTO
mporecca, 39
UCTIOJIh30BAHUE
IocjiecBeYeHus1, 56
WCTIOIb30BaHNE PEKUMA
XY, 56
UCTOJIb30BaHUE (PYHKIIUU
okHa, 51
KypCOpBI, UCTIONb30BaHue, 39
ONTHUMU3AIUS PETUCTPALIUN
JaHHBIX, 45
MTUKOBasl JETEKIIHA,
HCIIOJb30Banue, 43
MIpUMEHEHUE
aBTOMAaTHYIECKOTO BHIOOpA
MPEAEIOB U3MEPEHUN i
WCCIICZIOBaHUS] CUTHAJIOB
B TOUKax 3amepa, 38
MPOCMOTP U3MEHEHUI
UMIIe/IaHca B ceTH, 54
MIPOCMOTP CUTHANA C BBICOKUM
ypOBHEM Iiiyma, 43
pacuetr ko3ddunuenTa
ycunenusi, 37
perucTpanus OAHHOYHOTO
curHana, 44
CUHXPOHHU3ALUS 1O
BHUJICOCUTHANY, 48
CHHXPOHHU3ALHUS 0
HMITYJIbCY OIPENEICHHOU
JumMTenpHoCcTH, 47
CHHXPOHHU3ALHUS TI0 TIOJISIM
BHJcOCHIHaua, 49
CUHXPOHHU3AIUS [0 CTPOKAM
BUIeocurHanaa, 50
CHIDKEHME YPOBHA 1Iiyma, 44
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yCpeIHeHue,
HCIIONIb30BaHue, 44
IIpumepsl npuMeHeHUs
aBTOMAaTHYCCKHE
u3Mmepenus, 34
npeaenbHbIi Tect, 57
perucTpanus JaHHbIX, 56
IIpunagnexxuoctu, 137
MIPUHTEP
HacTpoiika, 79
MOJKJIIoUYeHne, 78
COBMECTHUMBIA C
PictBridge, 78
npOOHUKHU
Oe3omacHOCTb, 4
komrmeHcarus, 20
KOMIICHCAITUS TTPOOHUKA
HanpsHKEHYS BpYyYHYH0, 6
MacTep MPOBEPKU MTPOOHUKOB
HaIpsDKEHUs, S
HaTpsDKCHUE U
3aryxanue, 118
MePEKITIOIaTeTh
ocnabnenus, 7
TOK ¥ MaciTa0o, 7
MPOOHUKH TOKa
ycTaHOBKa Macmiraba, 7, 118
npoBepka paboTocrnocodHOCTH, 3
MporpaMMHUpOBaHHe, 3aKa3
pykoBojicTBa, 138
[IporpamMmmMHoe obecrieueHue
OpenChoice, 137
IIpocm umn cuHX, kHoMKa, 16
MPOCMOTP B MHTEPBAJIE IO
cuHxpoHusanuu, 109
MIPOYIIIMHA ISl 3aKPeTUICHUS
mpubopa, 3
IIpsimoyronsHOE, OKHO, 63
ITyck/cTom, kHomka, 19, 83
JIEHCTBHUS, BBHITTOJTHSICMBIC
ocruiuiorpagoM mpu
Ha)KaTUW KHOIIKH, 23

P

pa3BepTka
3aiepxka, 95
MacIuTad 1o ropu3oHTamm, 95
paszebl KOHTEKCTHO-3aBUCUMOM
CIpaBKH, Xiv
pa3max mymoB, 92
pasHocTh a3z, 92
pasperieHue
To4yHO, 118
paspemenue «[pydo», 117
paspemenue «Toanoy, 117
pazbeMbl
Kanmamer 1,2,3u 4, 19
MOPT 3aITOMUHAIOIIETO
ycrpotictea USB, 67
nopt yctpoiicts USB, 74
Ext Trig (BremrHss
CHHXpOHHU3a1wms), 19
PROBE COMP, 19
pacueTHast OCIUILIOrpaMMa
JIOTTYCTHMBIE €INHHUIIBI
mmMepenus, 97
perucTpanus JaHHBIX
0OHOBIIEHHE
nzobpaxenus, 84
ocraHoBKa, 84
pUMep OIWHOYHOTO
curHana, 44
Perucrtpariust naHHBIX
MpUMEp NMPUMEHEHUs, 56
perucTpanus CUrHAJIOB
OCHOBHEBIE CBEJICHUS, 25
PEAKO MOBTOPSIOIIUECS COOBITUS
OecKoHeuHOe
rnmociecseuenue, 92
PEXUM aBTOMATUYECKOM
cuHxpoHuzauuu, 107
PEXUM BBIOOPKH
3Ha4oK, 11
pEeXUM MUKOBOU AeTekuuu, §1
3Ha4yoK, 11

pekuM MPOKpyTKH Cm. PERUM
CKaHUPOBAHHSA
pEeXHUM CKaHUpOBaHUs, 83, 95
PeXUM yCpEeTHEHUS
3Ha4JoK, 11
PEXXUMBI pETHCTPaIIH
nHAUKaTopsl, 11
pekuMbI cOopa TaHHBIX, 25, 81
BBIOOpKa, 25
Bri6opka, 81
ITuk. nmerek., 82
MUKOBasg ACTeKIUs, 25
Cpennee, 83
ycpenHeHue, 25
PYKOBOZCTBa TOIB30BATEIS,
3aka3, 138
PYKOBOZCTBO MO 00CITYKMBaHUIO,
3aka3, 138

C

COop maHHBIX, KHOTIKa, 18, 81
CBSI3b TI0 IEPEMEHHOMY TOKY
o BepTukamu, 117
cuHXpoHu3zauus, 107
CBSI3b TI0 TIOCTOSTHHOMY TOKY
o BepTukamm, 117
cuHXpoHu3auus, 107
CepBuc, kHOMKa, 19
CepBHUCHAas CITy>K0a
CIIMCOK OIINOOK
KaK CITPaBOYHBIH
marepuain, 114
CHUHYCOUJATbHBIE CUTHAIBI
(hyHK1IEST ABTOyCTaHOBKa, 87
CHHXPOHH3.
TIOJIIPHOCTh
BuAcocuruana, 109
CUHXPOHHU3AIUS IO
CTPOKE WM TIOJTIO
BuAcocHuraaia, 110
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CUHXPOHHU3ALUA
Buzeo, 109, 110
BBIZIEpKKa, 16, 96, 112
JTaHHBIE B MHTEpBaJe 10

cuHXpoHu3auuu, 109
HWHJIUKATOPBI cocToAHMs, 11
ucrounuk, 12,23, 106, 110
KpyTu3Ha, 106
Mapkep nojoxenus, 11
Mapkep yposHs, 11
MmeHro, 106
HakoH, 24
ompezenenue, 22
IoJjie mojiokeHus, 11
noJsie ypoBHs, 12
moire gactotel, 12, 107, 111
rojoxenue, 24
MoJIsIpHOCTh, 110
NpUHyAUTENbHAs, 112
mpocMotp, 16, 112
peXuMbI, 23
pexumsl: aBro, 107
peXUMBL: HOpMaJbHbIN, 107
cuHXpoumyibc, 110
cocrosHue, 114
THI BXoma, 23, 107, 108
THIBI, 23
yKazaTenb Thma, 12
ypoBeHb, 16, 24, 106
®ponr, 106

CHUHXPOHU3ALUA 110 JUTUTEIbHOCTH
uMmiynbsca, 110

CHHXPOHHU3ALUS IO TIOJSIM
Bujeocurdaia, 110

CHUHXPOHHU3aLUs 10
Taiim-ayty, 126

cUHXpOoHu3auus no ¢ppouty, 106

CHUHXPOHHU3ALMs CTPOKaMHU
Buneocuraaima, 109

CHHXPOHHU3HPYIOIIHE
uMmIynbesl, 110

CUCTEMa MEHIO
HCIoJIb30BaHue, 13

Cucrema cripaBku, Xiv

cuctema GPIB
MTOJIKITIOUEHUE K

ocrmutorpady, 78

CKaHMpOBaHHUE CUTHaja, 95
CKBa)XHOCTH, I3MEpPEeHUS, 98
CIOKECHHE OCIIIIIOTPaMM
MEHIO MaTeMaTHYeCKHUX
¢byHKIHHA, 96
CHUMOK DKpaHa
OTIIpaBKa Ha MpUHTEP, 79
coxpaHeHHe B Qaiine, 73
coobmenust, 12
COCTOSIHHE
JTOTIOJTHUTEIILHBIC
cBemeHus, 114
cucrema, 113
Coxp/BbI30B, KHOTIKa, 18
COXpaHEeHHe
Bcex (ailioB Ha
3aIIOMUHAIOIIEM
yctpoiictee USB, 72
HacTpoiiku, 105
ocruiorpaMmel, 105
(ailyioB CHUMKOB Ha
3aIIOMHHAIOIIEM
ycrpotictBe USB, 73
COXPaHUTh
HacTpouku, 22
CoxpaHuTh Ha
USB-ycrpoiictBe, 68
crektp BIID
WU3MEPEeHUs aMIUTATYH H
94acTOT C MTOMOIIBIO
KypcopoB, 65

OKHO, 62
oToOpakenue, 61
mons, 61
npuioxkeHus, 59
npouecc, 59

yBenuuenue, 65

yactota HaiiksBucra, 60
CIIPaBOYHUK

BBIBOJI JUISI TIPOOHMKA, 5

pa3beM NMpoOHUKa, 5
Cp. kB., uaMepenus, 98
Cpennee

pexXuM peructpanuu, 81

IIpenmeTHbIN yKa3aTelb

ChEMHOE YCTPOWCTBO XpaHEHHUs
(haiimoB
3aIIOMUHAIOLIEE YCTPOICTBO
USB, 67

.

TeKyulas nanka, 69, 115
TexHu4yecKkne XapaKTepUuCTUKU
ocummiorpag, 121
THUII BXOJA
CHHXpOHM3alus, 23
Tun Bxoma
no Beptukanu, 117, 118
cuHxpoHuzauus, 108
THUIIBI TAPAMETPOB
BbIOOpa cTpaHuubl, 13
neiicreue, 14
paauo, 14
LMKJIAYECKUI CIIUCOK, 13
TPAHCIIOPTHBIM KOHTEHHED,
3aka3, 138

y

YBEITUYCHHE 110 TOPU3OHTAIN
OKHO, 94
yaaneHue
(haiiyoB wim marnok, 116
yIAJICHUE OTIOPHBIX
ocumwmiorpamMm, 100
yaajieHue ocuusuiorpamm, 117
yhanenue ¢Gaiios unm namok, 112
YHHUBEpCalbHas pydka, 17
ynpasienue ¢aimamu, 115
BBEIOOp (haiijioB wWiIn
manok, 115
nepernMeHOBaHNe (ailiioB HITH
mamok, 116
MEPEMEIICHHE 110 CTPYKTYpE
Katayoros, 116
COZIEPKIMOE
3aIIOMUHAIOIIETO
ycrporictBa USB, 115
co3nanue (haioB wIu
mamok, 116
yraynenue (aiioB uiu
manok, 112, 116
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ypoBeHb, 16, 24
YpoBeHb, B3IEMEHT
ynpasieHus, 16
yCpeaHeHne
U3MEpPEHHE CPEeTHETO
3HadeHUs, 98
YCpeIHEHUE, PeXUM
peructpauuu, 25, 83
Vet 50%, kHomka, 16
YcT Hynb, KHOTIKA, 15
yCTaHOBKa
IPOTrPaMMHOI0 00ecIIeueHHs
OpenChoice na I1K, 75
YcraHoBKa AaTel U BpeMeHu, 115

®

®aza, usmepenus, 98
durypsr Jluccaxy
¢dopmar XY, 92
¢dopmar
rpadudeckux (ainos, 73
3aIIOMUHAIOLIEE YCTPOHCTBO
USB, 68
dopmar
3KkpaH, 91
dhopmar daiinos CSV, 103
¢dopmatsl rpaduUecKuX
(atinos, 73
®dopc 3amyck, KHONKa, 16
(hyHKIIHH
0030p, 1
(hyHKIIMA ABTOMMANIA30H, 22
BBIKJIIOUEHHUE, 85
0030p, 84
(hyHKIIMA ABTOyCTaHOBKA, 21
bI1D, 88
BUJICOCHUTHAJ, 88
UMITYAbC, 88
KOT/Ia UCTIONB3yeTcs, 87
MeaHp, 88
0030p, 86
OTtmMmeHa, 88
CHUHYCOUJIaJIbHbIC
cursaisl, 87
YPOBEHB I10 MTOCTOSTHHOMY
TOKY, 86
rymsl, 87

(YHKIMOHAIBHBIE KHOIIKH, XVi
(hyHKIIAS aBTOKATHOPOBKH, &8

X

XeHHUHTa, OKHO, 63

y

yacToTa
MoJIe CUHXPOHM3aIuu, 12,
107
YacroTa BEIOOpKU
MakKCUMyM, &2
4ackl
yCTaHOBKa JaTbl U
BpemenHu, 115
Unctka, 139

L

THYPHI TUTaHUS, 2
3aka3, 138

3

JKpaH
MeHro, 91
nojis, 9
rmociecseyenne, 91
ctunb (MuaBepens), 117
CTHJIb ocuMyuiorpamm, 91
THUIL: BEKTOPHI WM TOUKH, 91
dhopmar XY, 91
dopmar YT, 91
ApKocTh, 91
OkpaH, KHomka, 19, 91
SKpaHHBIC KHOIIKH, XVi
3NeKTpoNUTaHue, 2
TEXHUYECKHE
Xapakrepuctuku, 127
9HEPro3aBHCHMas aMsITh
¢aiiner HacTpoiiku, 101
(haiimpl OTIOPHBIX
ocuuiiorpamm, 101
3TaJOHHBIE OCUUIIIOTPAMMBbI
nojue, 12

A

si3p1kH, 114
sIpKoCTh, 91

B

BMP, dhopmar daiina, 73

E

EPSIMAGE, dopmar ¢aitna, 73

Ext Trig (Buemmnss
CUHXpOHHU3aIus), pazbem, 20
KOMIICHCAITUs TIPOOHUKa, 5

J

JPG, dopmar daiina, 73

N

NTSC, crangapr, 109

0]

OpenChoice, mporpaMmmHOe
obecrieuenue, 137
yCTaHOBKa, 75

P

PAL, cranpgaprt, 109
PCX, dbopmar datina, 73
PROBE COMP, 20

R

RLE, dpopmar ¢aitna, 73

S

SECAM, craamapt, 109

-

TIFF, dopmar daiina, 73

X

XY
puMep NpUMeHeHus, 55
thopmar orobpaxenws, 91, 92

154 PyxoBozcTBO 10 3KcIutyatanuu ociuiorpagos cepur TDS2000C u TDS1000C-EDU



IIpenmeTHbIN yKa3aTelb

Y

YT
¢dopmar oroOpaxxenus, 91
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