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Ocmmorpadsr TDS2000C
OrpaHW-IEHHaﬂ rapaHTusa B Te4eHUe BCero CpokKa Cﬂy)K6b|

Tektronix gaet rapaHTUIO IEPBUYHOMY NPUOOPETATENI0 — KOHEYHOMY MOJIB30BaTENIO («IIEPBUYHBIN
MPUOOpPETATENhY ), YTO B TEUCHUE CPOKA CIYXKOBI IEPSUNCIICHHBIX HIDKE W3ICTIN B HUX He OymayT 0OHapy KEeHBI
JIeeKThl MaTepHaioB H H3TOTOBIEHU. [IpH 3TOM «CPOK CITy>KOBI M3IIENUsD) ONpEeASsIeTcs] KaKk Mepuo,
3aKaHUMBAIOIIUIicA Yepe3 mATh (5) JeT mocie MpeKpameHns BeITycKa JaHHOTO u3enus kopnopauueit Tektronix
(o ompenenenuto Tektronix), HO TapaHTUHHBINA CPOK cOCTaBiseT He MeHee Aecsth (10) meT co THS mpruoOpeTeHus
yKa3aHHOTO W3ENHs TIEPBUYHBIM IproOpeTaTesieM y Koproparuu Tektronix WiTd OJTHOMOYHOTO AUCTPUOBIOTOpA
Tektronix. DTa orpaHUYEHHAs TapaHTHsI IPEIOCTABIISETCS TONBKO MEPBUYHOMY NMPHOOPETATEIIO U HE TOJICKUT
nepenade. [Ipu momaue 3asiBKM Ha TapaHTUITHOE OOCITY)KMBaHHUE 110 JTaHHOW OrpaHMYCHHOH rapaHTUH B

TEYEHHUE CPOKa CITyKOBI IPHOOpPETaTENh JOIKEH MTPEAOCTABUTh TOATBEPKACHHE NaThl TPUOOPETEHHS M3

y kopriopanuu Tektronix WM ynoJIHOMOYEHHOTO AUCTPUOBIOTOPA M MOATBEPKACHUE TOTO, YTO OH SIBIISICTCS
NepBUYHBIM IpruoOpeTareneM. Ecnu mepBuyHBIN NprHoOpeTaTens NpoAaeT Wi IepetacT APYyriuM crocoboM
JAHHOE U3JIeNINE TPEThei CTOPOHE B TedeHHe TpeX (3) JIeT co aHs MPUOOPETEHHs €To NEPBHYHBIM IIPHOOpETaTeseM,
CPOK TapaHTHH cOCTaBisieT TpH (3) roza co JHS MPHOOPETESHUs M3IeNNs IEPBUYHBIM ITpHOOpeTareineM y
kopropanuu Tektronix uim ynoinHoMo4eHHOTO TUCTprObIoTOpa Tektronix. DTa rapanTHs He pacIpOCTpaHseTcs Ha
NPOOHUKH M APYTHUE MPUHAUISKHOCTH, a TAKKe HA Oarapey U IMpeJoXpaHUTEIH.

Ecnu B TeueHHe MefCTRYIONIETO TapaHTHHHOTO CPOKa B U3JEITUK OyayT 0OHAPYKEHBI Ae()EKThI, KOPIOpaIys
Tektronix o cBoeMy yCMOTPEHUIO TUOO OTPEMOHTHPYET HEUCIIPABHOE M3ACHEe 0e3 TOTIOTHUTEIHPHON TIIaThI

3a MaTepHalbl ¥ MIOTPAYCHHOE Ha PEMOHT pabouee BpeMs, MO0 3aMEHHT 3TO M3/IeNre Ha SKBHBAJCHTHOE

(mo onpenenenuto Tektronix). KoMnoHeHTHI, MOIYTH 1 3aMEHsIEMbIe M3EHs, HCIOIb3yeMble KOpIopauen
Tektronix mj1st paboT, BHITIONTHAEMBIX IO TAPAHTHH, MOTYT OBITh KaK HOBBIC, TAK M BOCCTAHOBJICHHBIC C TAKUMH HKE
OKCILTyaTallMUOHHBIMU XapaKTECPHUCTHUKAaMU, KaK Y HOBBIX. Bce 3amenennbie JaCTH, MOAYJIN U U3ACIIUA CTAHOBATCA
CcOOCTBEHHOCTBIO Kopropanuu Tektronix.

Janee TepMuH «3aKa3unKk» 03HAYACT JIMIO WM OPTaHHU3AIHIO, TPEIBSIBIISIONIYIO MPaBa B COOTBETCTBUH C JAHHOM
rapantuei. J[is peanusaiyu mpasa Ha 0OCTY)XKUBaHKHE B COOTBETCTBHM C JAHHOW rapaHTHEl HEOOXOAUMO

IO UCTEUEHUS ICHCTBYIOIIETO TApaHTHITHOTO CPOKa YBEIOMHUTH Kopropaiuio Tektronix 06 oOHapyKeHUU
Jne(eKTa U BHIOJTHUTH HEOOXOAMMBIE ISl IPOBEICHNUS TAPAHTUIHOTO 00CITY>)KUBAaHHS JEHCTBUS. YIIaKOBKa

U JI0CTaBKa HEUCIPABHOTO U3/IENIUs B yKa3aHHBIN Tektronix IEHTp rapaHTUHHOTO 00CITYy)KMBaHUs, IPEAOILIaTa
MOYTOBBIX PACXOOB U MPEICTABICHUE KOTIMU JOKYMEHTA O IPUOOPETCHUH U3/ICITUs TIEPBUYHBIM MpHOOpeTaTeseM
MPOM3BOAATCS BiaaesblieM u3aenus. Kopnopamus Tektronix orutaunBaet oOpaTHYIO JOCTaBKY UCIIPABHOTO
W3JICNNS 3aKa3UUKY TOJILKO B MPENEiax CTPaHbl, B KOTOPOU PaCHONIOKEH IIEHTP TApaHTHHHOTO 00CTYKIUBAHHUS.
JlocTaBka HCIIPABHOTO U3MCIHS MO THOOOMY IPYroMy ajpecy JOJIKHA ObITh OTUIaYeHA BIACNbIEM U3ICITHS,
BKITIOUas BCE PACXOJbI IO TPAHCIIOPTUPOBKE, MONUTHHBI, HAJOTH 1 TO0bIe APYTHE PACXOJbI.

JlaHHas rapaHTHs IepecTaeT NeHCcTBOBaTh B TOM CiIydae, eciiu Ae(eKT, 0Tka3 B padoTe WM HOBPEKACHUE
M3JIeNNs BBI3BAHBI HECYACTHBIM CIIydaeM, OOBIYHBIM H3HOCOM MEXaHMYECKUX KOMIIOHEHTOB, HCTIOIb3BaHHEM
U3JIENNs B YCIOBUAX, HE COOTBETCTBYIOIIUX €T0 TEXHUUECKUM XapaKTepUCTHKaM, HEPaBUIbHON SKCILTyaTaluen,
XpaHeHHueM WK obciayxuBanueM u3nenus. Kopnopanus Tektronix He o0s3aHa 110 JTaHHOMY TapaHTHHHOMY
00s13aTeNbCTBY: a) UCIPABIISThH MOBPEXKICHNUS, BBI3BAHHBIC ACWCTBUSAMH JIFOOBIX JIUI (KpoMe nHxkeHepoB Tektronix)
M0 YCTAHOBKE, PEMOHTY WJIM OOCITYXHBAaHUIO U3JeNusl; 0) HCHPaBIIAThH MOBPEXKICHNS, BHI3BaHHBIE HENPAaBUILHBIM
UCIIOJIb30BAHUEM HM3IEJIUS WIN MOAKIIIOYEHHEM €ro K HECOBMECTHMOMY 00OPYIOBaHMIO; B) UCIIPABIATH
MOBPEKACHUS WIIM HEIONAKH, BEI3BaHHbIEC NCIIOJIb30BAHUEM MaTepHajoB, HE peKOMEHI0BaHHbIX Tektronix, a
TaKXe I') 00CITyKUBATh M3IENNE, MOIBEPrIieecss MOAU(HUKAIINH WIH HHTETPUPOBAHHOE B MHOE 000PYJIOBaHHE
TaKuM 00pa3oM, YTO 3T JICHCTBUS YBEINUMIN BPEMs UM CIIOKHOCTD OOCITYKHUBAHUS H3AEIHSL.



JAHHAS TAPAHTUA ITPEJJOCTABJISIETCS TEKTRONIX HA JTAHHOE U3JIEJIME HA YCJIOBUAX
3AMEHBI JIFOBBIX JPYTMX FTAPAHTUI, JAHHBIX SIBHO WJIU TTOAPA3YMEBABILINXCSI.
KOPIIOPALIMA TEKTRONIX U EE ITOCTABILMKN OTKA3BIBAIOTCA OT JIFOBBIX APYI'MX
[IOJIPA3YMEBAEMBIX TAPAHTUI TOBAPHOCTH UJIA TIPUTOJIHOCTU JIJIS APYTUX

LEJIE. OTBETCTBEHHOCTbH KOPIIOPALIMM TEKTRONIX ITO JAHHOMY ITAPAHTUHHOMY
OBS3ATEJIbCTBY OTPAHUUUBAETCS TOJIbBKO PEMOHTOM WMJIM BAMEHOM JED®EKTHBIX W3/IEJIUI
3AKA3SUMKAM. KOPIIOPALIMA TEKTRONIX U EE IIOCTABIIMKUW HE HECYT OTBETCTBEHHOCTU
3A KOCBEHHbIH, CITIELIM®UYECKHUI WJIN KAKOU-JIMBO OIIOCPEOBAHHbIN YIIEPE

JAXE B TOM CIIYUAE, ECJIN ITPEACTABUTEJIN KOPITOPALIMM TEKTRONIX BbIJIN 3APAHEE
YBEJAOMIJIEHBI O BO3MOXHOCTU TAKOI'O YIIIEPBA.

[W18 — 25MAY06]



Ocuumnorpagsr TDS1000C-EDU
lapaHTuA

Kopnopamnust Tektronix rapanTupyert, uTo B Te4eHue 3 (Tpex) JeT co AHA MPUOOPETEHHUS Y TIOITHOMOYHOTO
nucTpuoObioTopa Tektronix B mpubdope He OyayT oOHapykeHbI AeheKThH MaTepruajaoB U U3roTOBICHHs. Eciau

B TEUCHHE TapaHTHIHHOTO CPOKa B M3/eNUK OyayT oOHapykeHbI AedekTsl, kopropamus Tektronix mo ceoemy
YCMOTPEHHUIO JINOO OTPEMOHTUPYET HEUCIIPABHOE M3JIeNue 0e3 JOMOTHUTEIBLHON IJIaThl 32 MaTepUabl U
MOTPaYCHHOE Ha PEMOHT pabouee BpeMs, JTMOO 3aMEHUT 3TO M3/eIUe HA UcTpaBHOe. J[aHHOE rapaHTHITHOE
00s13aTeNBCTBO HE PAcIPOCTpaHsIeTCsl Ha OaTapeiiHble HCTOYHUKY UTaHksI. KOMIIOHEHTBI, MOJIYJIH U 3aMEHSIEMbIC
W3JIeNNs, UCIIONIb3yeMble Kopriopareit Tektronix ajist paOoT, BHITOTHAEMBIX IO TAPAHTUH, MOTYT OBITh KaK HOBBIE,
TaK U BOCCTAHOBJIICHHBIC C TAKUMHU K€ IKCIUTyaTAlIMOHHBIMHU XapaKTePUCTHKAMU, KaK Y HOBBIX. Bce 3aMeHeHHbIE
JacTH, MOIYJIHM M M3ACIUS CTAHOBATCS COOCTBEHHOCTHIO Kopropanuu Tektronix.

[ peanu3zanuy npaBa Ha 00CIyKHBaHUE B COOTBETCTBUM C JAHHOW rapaHTUe HEOOXOAUMO 10 UCTEUEHUS
TapaHTHUIHOTO CPOKa YBEJOMUTH Kopriopanuio Tektronix o6 oOHapykeHHnH AedeKTa U BBITOTHUTH HEOOXOIUMBIE
IUTSL IPOBENICHUSI TAPAHTUITHOTO OOCITY>KUBaHUS ACHCTBHA. YNAaKOBKa U JOCTaBKa HEUCIIPABHOTO U3CTHS B
yka3aHHbIA Tektronix HeHTp rapaHTUIHOTO 00CITYKMBaHUS, IPEIOIUIATa IOYTOBBIX PACXOAOB U MIPEACTABICHUE
KOIIUM JIOKYMEHTa O IPUOOPETeHUH NPOn3BOSITCA BiaensieM uzaenus. Kopnopanus Tektronix omnaunsaer
00paTHyI0 10CTaBKy UCIIPABHOIO M3/EIMS 3aKa34uMKy TOJIBKO B IpeJieNax CTpaHbl, B KOTOPOU PACIONOXKEH LEHTP
rapaHTUiHOro oocmykuBanus. JlocTaBka HCIIPaBHOTO U3/ENHUS MO JI0OOMY ApYyroMy aipecy OOJKHA OBITH
OIJIa4€Ha BJIAAEITBLIEM H3/ENNs, BKII0Yasi BCE PACXObI 110 TPAHCIIOPTUPOBKE, MOLUUINHBI, HAJOTH U JII00bIe
JIpyTHE PacxXombl.

JlaHHast rapaHTHs HE paclpOCTPaHsISTCs Ha Cilydau, Korna ASeKT, 0TKa3 B padoTe WM MOBPEIKACHUE U3ACITUS
BBI3BaHBI HENPABUIIHLHOMN IKCILTyaTallMel, XpaHeHHeM win o0ciyxuBanueM usaenus. Kopmopanus Tektronix He
00s13aHa MO0 TAHHOMY TrapaHTHUHHOMY OO0S3aTeNbCTBY: a) UCTPABIIAThH MOBPEXKICHHS, BEI3BAHHBIC ACHCTBHAMHU
TOOBIX JTHIT (KpoMe uHkeHepoB Tektronix) mo ycTaHOBKE, pEMOHTY TN OOCITYKHUBAHUIO U3IEHS; 0) UCIIPaBIATh
MOBPEXK/ICHUS, BRI3BAHHBIC HEPABUIIBHBIM MCIIOJIh30BAHUEM H3/ICIHSI WIIH TIOAKIFOYCHUEM €ro K HE COBMECTHMOMY
000pyIOBaHHIO; B) MCIPABIATH MOBPESIKACHHUS HITH HEMONAIKU, BHI3BAHHBIC UCTIOIB30BAHUEM MATEPHATIOB,

He pekoMeHIoBaHHBIX Tektronix, a Takxke T') OOCTyXKUBaTh U3EIIHE, TOABEPTIIICECS MOAN(PUKAIINN I
WHTETPUPOBAHHOE B MHOE 000PYIOBaHNE TAKHUM 00Pa30M, UTO ATH ACHCTBHS YBEIHMYUIIN BPEMS HIIH CIIOKHOCTh
00CTyKHBaHUS U3/ICITHS.

JAHHAS TAPAHTUS ITPEJOCTABJIIETCSI TEKTRONIX HA TAHHOE M3JIEJIME HA YCJIOBHUSIX
3AMEHBI JIFOBbIX JIPYTUX TAPAHTUI, TAHHBIX SIBHO WJIU TIOIPA3YMEBABILNXCSI.
KOPITOPALIMS TEKTRONIX U EE ITOCTABILMKU OTKA3BIBAIOTCS OT JIFOBBIX JIPYTUX
[IOIPABYMEBAEMbBIX TAPAHTU TOBAPHOCTU WJIN IIPUTOJJHOCTU JIJIS1 IPYTUX

LEJIEN. OTBETCTBEHHOCTb KOPITOPALIMM TEKTRONIX I10 JAHHOMY TAPAHTUMHOMY
OBSI3ATEJIBCTBY OTPAHUUMBAETCS TOJIbKO PEMOHTOM UJIM 3BAMEHOM JIEOEK THBIX U3/EJINI
3AKA3BUMKAM. KOPITOPALIMSI TEKTRONIX 1 EE ITOCTABILMKU HE HECYT OTBETCTBEHHOCTU
3A KOCBEHHBIN, CHELTU®GUYECKUI MU KAKOM-JIMBO OIIOCPEJOBAHHBIN YILEPE

JIAKE B TOM CJIYYAE, ECJIV I[TPEJICTABUTEJIM KOPITOPALIMM TEKTRONIX BbIJIM 3APAHEE
VBEJJOMJIEHBI O BO3MOXXHOCTU TAKOI'O VIIIEPBA.

[W16 — 15AUG04]



[Ipo6uuxu TPPO101 u TPP0201
lapaHTuA

Kopmopanus Tektronix rapanTupyert, 94To B JAHHOM MPOAYKTE He OymyT OOHApYXKeHBI Ne(heKThl MaTepruasoB U
M3TOTOBJICHHA B Te4eHre | (0IHOTO) ro/ia co IHS MOCTaBKHU. Ecii B TeueHre TapaHTUIHHOTO CPOKA B TAKOM H3EITNU
OyayT oOHapysxeHbI nedekThl, kopropalus Tektronix, Mo cBoeMy BBIOOPY, JTHOO YCTPAaHUT HEHCIIPABHOCTH B
Je(eKTHOM U3enuu 0e3 TOMOHUTEIILHOM OIUIAThI 32 MaTepUAIIbI U MOTPAYeHHOE Ha PEMOHT padodee Bpems,
100 MpoM3BENET 3aMeHY HEHCIIPABHOTO U3ENHUs Ha NCIpaBHOE. KOMITOHEHTHI, MOy TN U 3aMEHsIeMbIe U3eIus,
MCTOJB3yeMbIe Koproparnuen Tektronix At paOoT, BHIONHAEMBIX 110 TAPAaHTHH, MOTYT OBITH KaK HOBBIE, TaK U
BOCCTaHOBJICHHBIE C TAKUMH K€ DKCILTyaTallUOHHBIMU XapaKTepUCTUKAMHU, KaK Y HOBBIX. Bce 3aMeHeHHBIE YacTH,
MOJYJIH W U3IENUsl CTAHOBATCS COOCTBEHHOCTHIO Koproparuu Tektronix.

Jlns peanmu3anuu CBOETo IpaBa Ha 00CITy)KHBaHUE B COOTBETCTBHY C JAHHOM rapaHTHel HEOOXOAUMO IO UCTEUCHHUS
TapaHTHITHOTO CPOKa YBEAOMHUTH Kopriopanuio Tektronix 06 oOHapykeHHH edeKTa | BBITOJHATH HEOOXOMUMEBIE
JUTSL IPOBENICHHS TapaHTUHHOTO 00CTyXKMBaHUS AeHCTBHA. OTBETCTBEHHOCTD 32 YIAKOBKY M IOCTaBKY
HEUCIPABHOTO U3JICNIUS B IIEHTP rapaHTUHHOrO 00CTy)KHBaHus Kopropamnuu Tektronix, a Takke mpeoriara
TPAHCIOPTHBIX YCIYyT Bo3naraetcs Ha Bnaaesibia. Koproparus Tektronix orauMBaeT 0OpaTHYIO TOCTaBKY
UCTIPABHOTO M3JICITHSI 3aKA3UMKY TOJBKO B TIPEJeNiaX CTPaHbI, B KOTOPOH PACIONOKEH IEHTP TapaHTHIHOTO
oOcnyxuBaHus. JlocTaBka HCIIPaBHOTO M3JIENUS 110 JIFOOOMY IPYTOMY aJIpecy IOJIKHA OBITh OIUIauCHa BIIAJICIbIIEM
U37IeTIHs, BKJIFOYAst BCE PACXO/bI TI0 TPAHCTIOPTUPOBKE, MOIUTHHBI, HATIOTH U JIFO0bIC PYTHe PACXObl.

JaHHas rapaHTus IepecTaeT JeiCcTBOBATh B TOM Cllydyae, eCii Ae(eKT, 0TKa3 B padOTe WM MOBPEXKACHUE U3ACIHS
BBI3BAaHbI HENPABIWIIBHBIM HCIIOJIb30BAHUEM, XPaHEHUEM WJIM 00CTy)KHBaHUEM U3enusi. B coorBeTcTBUU C
JAHHOW rapaHTHel koprmopanus Tektronix He 00s3aHa: a) UCTIPABIATH MTOBPEKICHUS, BBI3BAHHEBIC IEHCTBUSIMH
Kakux-n16o nui (kpoMe coTpyaHukoB Tektronix) mo ycTaHoBKe, peMOHTY WIH OOCITY>KUBaHUIO U3AEHS; O)
UCTIPABIISATH MOBPEXKICHHUS, BEI3BAHHBIC HETIPABUIIBHOM SKCIUTyaTanueil H3aenus MM ero NOAKIIOYeHHEM K
HECOBMECTUMOMY 00OPY/IOBaHHIO; B) UCTIPABIIATH IOBPEXKICHUS WM HENIOJIA KU, BbI3BAaHHbIE HCIIOJIb30BAHUEM
PacxXomHBIX MaTepHUajIoB, OTIMYHBIX OT PEKOMEHIOBaHHBIX Kopropauueil Tektronix; a Taxke T) 00CTyKHBATh
u3Zenne, moaBeprueecss Moau(GprUKay WIK HHTETPUPOBAHHOE C MHBIM 000pYIOBaHHUEM TaKUM 00pa3oM, YTO 3TO
YBEJIUYWIO BpeMsI WJIH CIOKHOCTh OOCITYKUBAHUS M3/ENN.

JIAHHASI TAPAHTU S ITPEJOCTABJISIETCSI TEKTRONIX HA JAHHOE U3JIEJIUE HA YCJIOBUSIX
3AMEHBI JITOBbIX JIPYTUX TAPAHTUI, JTAHHBIX SIBHO WJIN ITIOJIPA3YMEBABIINXCSL.
KOPITOPALIMSI TEKTRONIX U EE IIOCTABILUKHN OTKA3BIBAIOTCS OT JIFOBBIX JIPYTHX
[IOJIPA3YMEBAEMBIX TAPAHTUII TOBAPHOCTU WJIY ITPUTOAHOCTHU JUUISL JIPYTUX

LEJIEI. OTBETCTBEHHOCTbB KOPITOPALIMU TEKTRONIX I10 JAHHOMY TAPAHTUIIHOMY
OBSI3ATEJILCTBY OI PAHUUNBAETCS TOJIBKO PEMOHTOM UJINM 3BAMEHOM JIEGEKTHBIX U3EJINIA
3AKA3ZUMKAM. KOPIIOPALIMS TEKTRONIX U EE IIOCTABILMKU HE HECYT OTBETCTBEHHOCTHU
3A KOCBEHHBIN, CIIELIU®UYECKUN WU KAKON-JIMBO OIIOCPEJOBAHHBIN YIIIEPE

JIAKE B TOM CJIVUAE, ECJIM IIPEJICTABUTEJI KOPIIOPAITUY TEKTRONIX BbIJIM 3APAHEE
VBEJIOMJIEHBI O BO3MOXHOCTU TAKOI'O VIIEPBA.

[W2 — 15AUG04]
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OO6mume nmpaBwiia TEXHUKHA 0€30MaCHOCTH

O6wue npaBuna TeXHUKU 6e30NacHOCTH

MoxapHas 6e3onacHOCTb
W NpeaoTBpaLieHne TpaBm

Bo n3bexanue TpaBM, a TAKKe MOBPESKACHUN TAHHOTO U3JICITUS U TTOIKITI0YaeMOTO
K HeMy 000pyJI0BaHHS HEOOXOIHUMO COONIOAATH CICAYIOINE MPABUIIA TEXHUKU
0€30IMacCHOCTH.

Hcnons3yiiTe nzaenve B CTPOTOM COOTBETCTBHH C MHCTPYKIUAMH, YTOOBI
HCKITIOYUTH (DAKTOp pHICKA.

[Ipouemypsl 0 06CTYKUBAaHUIO YCTPONCTBA MOTYT BBIIIOHATHCS TOIBKO
KBaJTU(DUITUPOBAHHBIM TIEPCOHAJIOM.

WUcnonb3ynte cooTBETCTBYOWMIA Kabenb nuTaHua. [ToakirodeHue K 371eKTPOCETH
JIOJKHO BBIMOJHATHCS TOJBKO KabeseM, pa3pelieHHbIM K UCIIOIb30BAHHIO C
JAHHBIM U3JCJTHEM U CePTU(HUIIMPOBAHHBIM IS CTPAHBI, B KOTOPOU OyaeT
MPOU3BOIAMUTHCS €0 AKCILTyaTaIlHS.

CobniopanTte npaBuna noacoeAMHeHUsa U oTcoeanHeHus. Ilepen moacoeMHEHUEM
MPOOHMKA K TECTUPYEMON CHCTEME MOJICOSAMHINTE €T0 BHIXO/ K N3MEPHUTEITHHOMY
npudopy. IlogcoeannnTe onoOpHEIM BRIBOJ MPOOHHUKA K MTPOBEPSIEMOH LIeTH
nepen noAcoeIUHEHUEM Bxoa MpoOHuKa. [lepen oTcoennHeHneM MPOOHUKA

OT U3MEPUTEIHHOTO MPHOOpa OTCOSMUHSINTE €r0 BXOA M OMOPHBINA BBIBOJ OT
TECTUPYEMOW CUCTEMBI.

WUcnonb3yinTe 3awmTHoe 3a3emnenune. ITpubop 3azemisieTcst uepe3 mpoBo.
3aIATHOTO 3a3eMJICHUS IIHYpa MuTaHusd. Bo m3bexxanue mopaxeHus
ANIEKTPUYECKIM TOKOM COOTBETCTBYIOIMI KOHTAKT Kabeisi MUTaHus JOKEH
OBITh 3a3emiieH. [IpoBephTe HaMMUME 3alUTHOTO 3a3€MIICHUS, MTPEXKIE YeM
BBITIOJHATD MOJCOCAMHEHUE K BBIXOJAM M BXO/aM mpudopa.

CoOntopanTte orpaHU4eHUs Ha napameTpbl pa3beMoB. Bo n3bexanne
BOCIIAMCHCHU A UJIU NOPAKCHUA IJICKTPUUYCCKUM TOKOM IPOBEPLTEC BCC
JIOTTYCTHMbIE HOMHHAIBI 1 MApPKUPOBKY Ha mpudope. [lepen noxcoennuennem
an/I60pa IIPOCMOTPUTE AOIIOJTHUTEIBHBIC CBEACHUA 110 HOMHUHAJIbHBIM
OTpaHUYEHHSM, COZIEPIKAIUECS B PYKOBOACTBE K TIPHOODY.

OnopHBIH BBIBOA MPOOHMKA CIIeTyeT MOACOEANHATE TONBKO K 3a3€MJICHHUIO.

He nmonaBaiiTe Ha pa3beMbl, B TOM YHCIIE Ha pa3beM OOIIEro MPOBOAA,
HaNpsHKCHUE, PEBHINIAIONICe JOMyCTUMOE JIJIS TAaHHOTO PpUOOopa HOMHUHAIILHOE
3HaYCHHE.

OTKnIOYeHWe NUTaHUA. Brikmrouarens TUTaHUS OTCOCOHHACT HpI/I60p oT
HWCTOYHHKA NUTaHWs. Pa3Merenne BBIKITIOUATesl CM. B HWHCTPYKIHH. He
CICAYCT NCPCKPBIBATH IMOAXO K BBIKJIIFOYATCIIIO; OH JOJDKCH BCEraa OCTaBaThbCA
JOCTYIIHBIM JISI TIOJIB30BATCIIA.

He ucnonb3yite npudop ¢ OTKPbLITLIM KOpnycoM. Hcmosnb3oBanue mpudopa co
CHSTBIM KOXKYXOM HJIH 3aIIUTHBIMHU TTaHEISIMU HE JIOMYCKACTC.
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OO6mme mpaBuiia TEXHAKKA 0€30MTACHOCTH

He nonb3yiTtecb HencnpaBHbIM NpUbOpoM. Eciiu mmMeercs mogo3peHue, 9to
npubOp MOBPEXKIICH, TIEPEaiiTe ero AIsi OCMOTpPa CIICIUATUCTY 10 TEXHHIECKOMY
00CITy>KUBaHHUIO.

U3beraliTe NPMKOCHOBEHUN K OrONeHHbIM y4acTkaMm npoBoAku. He mpukacaiitech
K HCHU30JIMPOBAHHBIM COCAUHCHUAM U KOMIIOHCHTAM, HAXOAAIIUMCS MMOJ
HAIIPsSIZKCHUCM.

He nonb3yiiteck NpMboOpPoOM B YCNOBUAX NOBbLIWEHHO! BMAXHOCTH.
He nonb3yiiTecb Npnbopom BO B3pbIBOONACHbLIX Cpeaax.
He ponyckaiTe nonagaHus Bnaru v 3arpAsHeHnit Ha NOBEPXHOCTbL Npubopa.

ObecneybTe Hagnexawyo BEHTUNAUMIO. J[OMOTHUTENbHBIE CBEICHHS TI0
06601’[6‘ICHI/IIO Haﬂﬂemameﬁ BCHTWISIWU IIPU YCTAHOBKC U3ACIINUA COACPIKATCA B
PYKOBOACTBE.
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OO01ue npaBuia TEXHUKU 0€30MaCHOCTH

yCHOBHbIe OGOSHa‘-IEHVIﬂ B Huxe MMPUBOAUTCSA CITMCOK YCIIOBHBIX 0603HaquHﬁ, HCIOJIB3YCMbIX B JaHHOM
AAHHOM pPYKOBOACTBE  PYKOBOJCTBE.

MPEOYNPEXOEHUE. IIpeoynpesicoenusi 0 delicmeusix u yCioeusx,
npeoCcmasIsLIowux yepo3sy OJisl ACUSHU UL CHOCOOHBIX HaAHeCmU 8ped 300pP06bI0.

OCTOPOXHO. IIpeoocmepedicenuss 0 Oeiicmeusix u YCi08UsxX, CHOCOOHBIX
npugecmu K NOSPeicOeHur0 0aHH020 npubopa uiu 0pyeo2o 060pyo0osanus.

CVIMBOHbI n ycnOBHble Huxe IIPUBOJUTCA CITMCOK BO3MOKHBIX OGOSH&'—ICHI/Iﬁ Ha U3OCIINN.
0003Ha4YeHUsa B AaHHOM

B Oo6o3nauenne DANGER (OmnacHo!) yka3pIBaeT Ha HETIOCPEACTBCHHYIO
pyKOBOACTBE

ONACHOCTb IIOJYyYEHUS] TPABMBI.

B O6o3nauenne WARNING (Buumanne!) ykaszbiBaeT Ha BO3MOXXHOCTD
MOJTYYeHUs TPaBMBI IPU OTCYTCTBUU HEMOCPEICTBEHHON OMAacHOCTH.

B Oo6o3nagenne CAUTION (Octopoxno!) yka3biBacT Ha BO3MOKHOCTh
MOBPEXKICHUS TAHHOTO W3/IENHUS M APYTOro HMYIIECTBa.

Hxe MNPUBOAUTCA CIIMCOK CUMBOJIOB Ha U3ACIHUU.

A © +£ + O |

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

= Ll

On Off

3azemnenne Muratve Mutakme
waceu OTKITIO4EHO BKITHO4EHO

vi PyxoBozcTBO 10 3kcIutyaTanuu ocuuiorpados cepun TDS2000C u TDS1000C-EDU



UHchopmauus o cooTBETCTBUM

B nacrosmem paszzene mpUBOISTCS CTAaHAAPTHI ANEKTPOMArHUTHON
COBMECTHMOCTH, 0€30IaCHOCTH ¥ PUPOJAOOXPAaHHBIE CTAHAAPTHI, KOTOPHIM
YIOBIETBOPSIET NaHHBIA MTPHOOP.

CooTBetcTBUE Tp96OBaHVIF|M CTaHAapPTOB NoO 3HeKTp0MaFHMTHOVI COBMEeCTUMOCTHU

3aaBneHve o  Ortsedaer TpedoBanusam nupektuBbl 2004/108/EC mo smekTpoMarHuTHON
COOTBETCTBMU CTaHAAapPTaMm COBMCCTHMOCTH. HpOBepeHO Ha COOTBCTCTBHUC MEPCUNCIICHHBIM HUKE
EC — aneKTpoMarHuTHass ~ CTaHzapram (xak ykazaHo B «Official Journal of the European Communities»):

COBMECTUMOCTb

EN 61326-1:2006, EN 61326-2-1:2006. TpcOoBaHUs 1O SIEKTPOMATHUTHOM
COBMECTHMOCTH 3JIEKTPOOOOPYIOBAHUS IS M3MEPEHHH, KOHTPOJIS U
UCIIOJIb30BaHus B Jaboparopusx. 1 2 3

CISPR 11:2003. OObruHBIC U HABEJCHHBIC M3IIYUICHMSI, TpyIa 1, kirace A
IEC 61000-4-2:2001. 3amuiieHHOCTH OT IEKTPOCTATHUCCKUX Pa3psI0B

IEC 61000-4-3:2002. 3amuieHHOCTh OT AJICKTPOMArHUTHBIX
paaroYacTOTHBIX Mmojiel 4

IEC 61000-4-4:2004. 3amuineHHOCTH OT MEpenajgoB U BCIUIECKOB
HaMPsHKCHUS

IEC 61000-4-5:2001. 3amuieHHOCTh OT CKAUKOB HAIPSKCHUS B CETH
MUTAHUS

IEC 61000-4-6:2003. 3ammineHHOCTh OT HaBEAEHHBIX BEICOKOYACTOTHBIX
5
TTIOMEX

IEC 61000-4-11:2004. 3amumeHHOCTh OT MOHUKCHUS U MPOTaIaHUs
HanpsDKEHHst B CETH MUTaHus 6

EN 61000-3-2:2006. ['apmoHHMYECKHE U3ITyUCHHUS CETH IEPEMEHHOTO TOKa

EN 61000-3-3:1995. M3meHeHust HanpspKEHUS, GIYKTYaMH U GIUKKep-IIyM

KoHTakTHbIN agpec B EBpone.

Tektronix UK, Ltd.
Western Peninsula
Western Road
Bracknell, RG12 1RF
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WHudopmarus o COOTBETCTBUU

United Kingdom

1 |'|p|/|60p npegHasHavYeH ana Ucnonb30BaHNA TONMbKO B HEXUIbIX NOMELLEHUAX. I'Ip|/| MCNonb30BaHUU B XUIbIX
NOMeLLEHNAX MOryT BO3SHUKHYTb 3NIEKTPOMArHUTHbIE NOMEXM.

2 pu nogkmioyeHun 06OpyA0BaHMS K TECTUPYEMOMY OBBEKTY MOTYT NOSBUTLCS W3Ny4eHNs, MpeBbILLaloLme
YPOBHY, YCTaHOBIEHHbIE AAHHBIMM CTAHAapTaMK.

3 CooTBeTCTBHE NEPEUNCTIEHHBIM CTAHAAPTAM rapaHTMPYETCs TOMbKO MPY UCMONb30BAHIM BbICOKOKAYECTBEHHbIX
3KpaHMPOBaHHbIX kabenei.

4 CwmelgHe ocunnnorpammbl He 6onee Yem Ha 1,0 eneHust Ui yBenuyeHre pasmaxa LiyMoB He Bonee yem Ha
2,0 penexus npu Bo3aeicTaum uanyvaembix nomex no IEC 61000-4-3.

5 CwmeLyeHue ocuunmorpamMmsl He Goree Yem Ha 0,5 AeneHns unu ysenudeHne pasmaxa Lymos He 6oree Yem Ha
1,0 menexus npu BO3aencTBIM KOHLYKTUBHBIX nomex no |EC 61000-4-6.

6 Kputepuit adpchekTHOCTM C MPUMEHANCA ANs TECTOBbIX YPOBHEN MOHKEHNS HanpsikeHust 10 70 %/25 UKo
1 npepbiBanus HanpsbkeHnst 2o 0 %/250 uuknos (IEC 61000-4-11). Ecnn npubop nepexoauT B pexum
MOHWKEHHOTO NOTPEBNEHUS SHEPTUN NPU MOHVKEHUW YPOBHSI HAMPSXKEHWUS UMM €10 NPepbIBaHUM, NS ero
BO3BpaTa B npeablaywnii pexum pabotsl notpebyetcs 6onee 10 cekyHa.
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Wudopmanist 0 COOTBETCTBHH

3aaBneHne o0  CoOOTBETCTBYET CIENYIOIIEMY CTAaHAAPTY IEKTPOMAarHUTHON COBMECTHMOCTH IS
COOTBETCTBMM  PalMOKOMMYyHHKauui B coorBeTcTBUE ¢ ACMA:

CTaHAaETaM AnA m  CISPR 11:2003. OObvHBIE ¥ HAaBEACHHBIC U3TyYeHUs, Tpynma 1, kimacc A, B
AgscTtpanuu/Hosoi 3enaHauu coorserctun ¢ EN 61326-1:2006 u EN 61326-2-1:2006.
— JNeKTpoMarHUTHasa

COBMEeCTUMOCTb

CooTBeTCTBUE HOPMaM 6e30MacHOCTH

3agaBneHne o  IIpoBepeHO Ha COOTBETCTBHE MEPEUUCICHHBIM HIKE crienupuKanusaM (Kak
COOTBETCTBUM CTaHAApTaM ykazaHo B «Official Journal of the European Communities»):
EC — Hu3KOoBONbTHOE

Hupexrusa 2006/95/EC o HU3KOBOJIBTHOMY 00OPYIOBAaHHUIO.
obopyaoBaHue

B EN 61010-1: 2001. TpeboBaHus 1o 6€30MACHOCTH AIEKTPOOOOPYIOBAHUS
JUTS I3MEPEHHH, KOHTPOJISI U MCTIOIB30BaHUS B Ja00OpaTOpHUsIX.

Homenknatypa ™ UL 61010-1:2004, 2-a penakuus. CrangapT Ha 3JI€KTPUYECKOE
pa3speweHHoro B CLUA U3MEPUTEIBHOE U HCHBITaTEIbHOE 000PyL0BaHHE.

TecToBOro obopyaoBaHus
ANA NPUMEeHeHus B
naboparopusx

Ceptudpmkar gns KaHagbt  ® CAN/CSA-C22.2 No. 61010-1:2004. Tpebosanus no 6€300acHOCTH
ANEKTPOOOOPYIOBAHHUS JJIsl H3MEPEHHU, KOHTPOJISI U MCIIONb30BaHUS B
naboparopusx. Yacts 1.

HononuutenbHble ® IEC 61010-1: 2001. TpeGoBanus no 6e30MaCHOCTH AIEKTPOOOOPYAOBAHUS
cTaHAapThbl JUTSL I3BMEPEHUH, KOHTPOJISL M UCTIOIB30BAHUS B JTAOOPATOPHUSIX.

Tun obopypoBanua  TecToBoe M M3MEpUTENBHOE 00OPYIOBAHHE.

Knacc 6esonacHoctn  Kitacc 1 — 3a3emuennsbIil mpubop.
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WHudopmarus o COOTBETCTBUU

OnucaHue ypoBHewn
3arpssHeHus

Onucanue kateropui
YCTaHOBKM
(nepeHanpsikeHus)

Kateropus
nepeHanpsiKeHUs

CreneHs 3arpsi3sHEHUs, (GUKCHPYEMOro BOJIM3H MpuOopa U BHYTpH Hero. OObIYHO
CUUTAETCS, YTO MapaMeTPsl CPeAbl BHYTPU MPUOOpPa TE )K€, YTO U CHAPYXKH.
[Tpubop momKeH NCIOIB30BATHCS TONBKO B Cpeie, TapaMeTphl KOTOPOM MOIXOISAT
JUTSL €70 SKCILTyaTalluy.

YpoBenb 3arpszHeHus 1. 3arpsi3HeHuEe OTCYTCTBYET, MIM BCTpEUaeTCs
3arpsi3HEHHE TOJBKO CyXUMU HETPOBOASIIUME Marepuanamu. [Ipubopsr
TAHHOHW Kareropuu 0ObIYHO SKCILTYaTHPYIOTCS B TEPMETHYHOM OTI€YaTaHHOM
WCTIOJTHCHUH WJIM YCTAHABIUBAIOTCS B MTOMENICHUSX C OYHIIICHHBIM BO3IYXOM.

YpoBeHs 3arps3Henus 2. OOBIYHO BCTpeYaeTcs 3arpsA3HEHUE TOJIBKO CyXUMHU
HETNPOBOIAIINME MarepraiaMu. MHorma MoxxeT HaOMIonaThCsl BpeMEeHHAs
MIPOBOAMMOCTbD, BbI3BaHHAs KOHICHCAIMEH. Takue yClnoBUs TUIIMYHBI AJIS
KUJIOro UM pabodero nomerieHus. BpemeHnHas KoHIeHcal s HaOnonaeTcs
TOJIBKO B T€X CIIydasx, Koraa npudop He paboTraert.

YpoBens 3arpsizHeHus 3. 3arps3HeHUE NPOBOIALIIUMU MaTepUaiaMu UITU
CYXMMH HEMPOBOSIINMHU MaTepraiaMu, KOTOPhIe CTAHOBSATCS MPOBOISIIIUMHU
M3-3a KOHJCHCAITUH. DTO XapaKTEPHO JJIS 3aKPBITHIX TIOMEIIEHUH, B KOTOPBIX
HE BEIETCA KOHTPOJIh TEMIIEPATyPHl U BIAKHOCTU. MeCTO 3alUIIeHO OT
MPSIMBIX COJIHEYHBIX JIY4YeH, TOXKIIS U BETpA.

ypOBCHB 3arpsi3HCHU 4, 3anH3HGHI/I€, MOPpUBOAAIICEC K I[OHOHHHTCHLHOﬁ
IpoOBOAMMOCTH H3-3a HpOBO,Z[SIH.Ieﬁ TObLIX, JOXKIA WKW CHETa. Tunuyabie
YCJI0OBUA BHE ITOMCIICHUA.

[Tonxirouaemeie K IPUOOPY YCTPOUCTBA MOTYT MPUHAAICKATH K PA3TUIHBIM
KaTeropusiM yCTaHOBKH (TiepeHanpsipkeHus). CyIecTBYIOT CISAYIONINE KaTeTOPHH
YCTaHOBKH:

Kareropus usmepenuit I'V. /{151 usMepeHu, BHIITOIHAEMBIX HA HU3KOBOJIBTHOM
000pyIOBaHU.

Kareropus uamepenwit 111. J{is n3mepenwii, BRITTOIHIEMBIX Ha 000pYIOBaHUH
B 3JaHUSIX.

Kareropus uzmepenuii II. [{ns u3aMepeHuid, BHIMOTHAEMBIX B LIETISX,
HETMOCPEICTBEHHO MOJIKITFOUYEHHBIX K HU3KOBOJIBTHOMY 00OPYI0BaHUIO.

Kareropus nsmepennii 1. [{ns n3MepeHnii, BHINOIHIEMBIX B LEMAX, HE
MOJKITIOUYEHHBIX HEITOCPEACTBEHHO K CETH IMUTaHMUS.

Kareropus nepenanpsbxenus 11 (B cOOTBETCTBUM ¢ OmpeesiecHHeM CTaHIapTa
IEC 61010-1).
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Wudopmanist 0 COOTBETCTBHH

3awuTa oKpyxarulei cpeabl

YTunusauusa npubopa no
OKOHYaHWUM CPOKa CNyXObl

OrpaHuyeHune
pacnpocTpaHeHus
OnacHbIX BelecTB

B sToM paspene comepikarcs cBeIeHHS O BIUSHUN NPUOOpa Ha OKPY’KAIOIIYIO
cpeny.

[Mpu yrunu3anmu npubopa U ero KOMIIOHEHTOB HEOOXOIUMO COOITIONATh
CIIeAYIOIUE MpaBHia;

YTunusauums obopyaoBaHus. JIist poM3BOACTBA 3TOTO MPHOOPA MOTPEOOBAIOCH
W3BJICYCHUE U MCIIOIh30BaHIE IPUPOTHBIX pecypcoB. [Ipudop MOXKET copeprarhb
BEIIECTBA, OMACHBIC JJIsl OKPYXKAOIIEH cpebl U 3I0POBbsI JIFONEH B cilydyae
HENpPaBUILHON yTHiH3anuu npudopa. Bo u3dexaHne yTeyku Moio0HbIX BEIIECTB
B OKPYXKAIOIIYIO CPEy ¥ JUTS COKPAIICHUS PacXo/ia MPUPOTHBIX PECYPCOB
PEKOMEHIIyeTCS YTIIN3UPOBATh TAaHHBIA TPHOOpP TaKUM 00pa3oM, ITOOBI
00ecIeunTh MaKCUMaIbHO TIOJTHOE TIOBTOPHOE UCIIOJIB30BAHUE MATEPUATIOB,

OT0T CMMBON 03HAYaET, YTO aHHbIN Npubop CoOTBETCTBYET TPpeboBaHUAM
Esponeiickoro Cotosa cornacHo Jupektuam 2002/96/EC 1 2006/66/EC
00 yTUnM3aLmm 3neKTpUYecKoro 1 anekTpoHHoro obopyaosaHus (WEEE) u
anemeHTOB MUTaHus. CBeaeHns 06 yCroBusIX yTunM3aumm cM. B pasgene
TEXHUYECKON noaaepxku Ha Beb-yane Tektronix (www.tektronix.com).

[Tpubop OTHOCUTCS K KOHTPOJIBLHO-U3MEPUTEIHLHOMY O0OPYIOBAHUIO U HE
roamangaeT nox aeiicteue nupektuBbl 2002/95/EC RoHS.
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WHudopmarus o COOTBETCTBUU
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Mpegucnosue

IIpenucnosue

B 3TOM pyKOBOACTBE NPUBENEHBI CBENICHHS 110 IKCIUTyaTalluy HUPPOBBIX
3anoMuHatoumx ocumwuiorpagos cepun TDS2000C u TDS1000C-EDU.
PykoBOACTBO BKIIIOYAET CIICYIOIINE TIABBI:

I'maBa Ilpucmynas x pabome, B KOTOpOW KpaTKO OMHUCAHBI (GYHKIHH
ociyutorpada 1 MpuBeeHbl HHCTPYKIUH II0 TIOATOTOBKE K padoTe.

I'maBa Ocnogovl pabomobi, B KOTOPOU OMHCAHBI IPHHIIAITH paOOTHI
ocruuiorpagda.

I'maBa Onucanue ¢ynxyuii ocyunnoepagha CONEPKUT ONHCAHNE OCHOBHBIX
BO3MOXHOCTEH W (QyHKIWIA ocrmuiorpada: HacTpoKu ocuuiuiorpada,
CHHXPOHHU3AINH, cOOpa JaHHBIX, MAacIITAOMPOBAaHHUS U TTO3UIIMOHUPOBAHNUS
(opM curnana, a TakKe BBITIOJTHEHHUS U3MEPEHUH.

I'maBa Ilpumepsi npumenenus COOSPKUT MPUMEPHI UCIIOIB30BAHUS
ocuniorpada Ui pa3TudHbIX H3MEPEHUH.

I'maBa @yuxyus BIIP conepX UT onucanue UCrnoiab3oBaHus QyHKkuuu BIID
(BbricTpoe npeobpazoBanue Dypbe) s peodpa3oBaHUs CUT'HAJIa BPEMEHHOM
0077aCTH B 9aCTOTHBIC KOMIIOHEHTHI (CTICKTD).

I'maBa 3anomunarowee ycmpoiicmeo USB u nopmei ycmpoiicme conep uT
onucaHue crmoco00B padOTHI ¢ TOPTOM 3aroMHHaOLIETo yeTpoiictBa USB u
MOJIKITIOUEHUS K OCIMILIOrpady MpUHTEPOB U KOMITBIOTEpOB uepe3 USB-mopt
YCTPOMCTB.

B mmaBe Cnpagounux nipuBeeHbl TUATa30Hbl BO3SMOXKHBIX 3HAYCHHH
MapaMeTpoB TS KaKIOW (DyHKITHH.

Ipunoxcenue A. Texnuueckue xapaxmepucmuky COICPKUT HU3NIECKUE U
JNEKTPUUECKHE XapaKTepUCTUKU ocimniorpada u npodbuukos TPP0101
u TPP0201, cBeneHns 06 yCIOBUSAX 3KCIUTyaTallid U XpaHEHMUs], a TaKKe
CBEIICHHA O CEPTU(UKALUN U COOTBETCTBUU CTAHAAPTAM.

Tpunooicenue B: Ilpunaonesicnocmu CONEPKUT KPaTKOE OMHCAHUE
CTaHJAPTHBIX U JOTIOTHUTEIBHBIX PUHAICKHOCTEH.

IHpunoscenue C: Yucmka CONEPKUT CBENEHHS IO YXOIY 38 OCHUILIOTpadom.

Tlpunoswcenue D. Hacmpoiixa no ymonyanuro COAEPKUT CIIUCOK ITyHKTOB
MEHIO U 3JIEMEHTOB YNPABICHUS, a TAaKKEe HACTPOUKH MO YMOTYAHUIO
(3aBoACKME), BOCCTaHABIMBAEMbIC IPY HAKATUX Ha TIEpEAHEN TTaHeTH KHOTIKH
Hacrpoiika no ymo14aHuIo.

IHpunooicenue E: Jluyenzuu Ha ucnonv3osanue wpu@mos COAEpKUT JTUIECH3UN
Ha UCIIOJIb30BaHUE CICIUATBHBIX MIPUDTOB SIS a3UATCKUX S3BIKOB.
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IIpenucioBue

Cuctema cnpaBku

B ociutorpade umeercst cucteMa CripaBKH, COACpIKaIlas OMUCAaHHE BCEX
¢dbyskuit mpudopa. C ee MOMOIIBEI0 MOKHO ITPOCMATPUBATh CIICAYIONINE
CBEIICHHUS:

B oOmme cBeAeHHS 0 padoTe U MCIOIB30BAaHUH OCITLIOTpada (Hampumep,
CBe/IeHUs1 00 MCTIOJIH30BAHUN CUCTEMBI MEHIO);

B cBeAcHUA 00 OIMPEACIICHHBIX MCHIO U 3JICMCHTAX YIPaBJICHUA, HAIPUMED, 00
OJICMCHTAaX YIPaBJICHUA BEPTHUKAJIIBHBIM ITOJIOKCHUEM |

B COBETHI 110 PEeIIEeHHIO MPo0IeM, BO3HUKAIOLIMX NPH padoTe ¢ ocumuiorpagom
(HarmprMep, COBETHI 10 CHIKEHHIO YPOBHS IITyMa).

B cucreme CITpaBKHU UMCEIOTCS HECKOJIBKO CITOCOOOB MOMCKA HGO6XOILI/IMBIX
CBEJICHUM: KOHTCKCTHO-3aBUCHMAs CIIpaBKa, rTUIIEPCCBUIKA U UHJICKC.

KoHTekcTHO-3aBucumaa  Ilpu Haxkatuu kHonku CrnpaBKa, pacIoOKEHHOM Ha IepeaHel maHeau, Ha
cnpaBka  9KpaHe ocrmutorpaga oToOpaXkaroTCs CBEACHUS O MOCIETHEM BRI3BAHHOM
MeHH0. [Ipr oToOpaskeHNH pa3elioB CIIPaBKH PSIOM ¢ YHUBEPCATHHOU PYUKOM
CBETUTCS CBETOAMOMHBIN MHANKATOP, MMOKA3bIBasl, UTO 3Ta pPyyka akTuBHa. Ecmu
pas3zaen Comep KUT HECKOJIBKO CTPAHUIL, IS TIEpEMEIEHUS] MEX/Ty CTPaHULIAMHU
WCTIOJB3YETCSl YHUBEPCAIbHAS PyJKa.

MMnepccbinky  BONBIIMHCTBO Pa3feNnoB CIPAaBKHU COAEPKAT (paskl, 3aKIFOYECHHBIE B YIIOBLIC
CKOOKH, Takue Kak <ABTOycTaHOBKa™>. Takue (pasbl ABISIOTCS CCHUIKAMU
Ha Jpyrue pasaensl. J[is mepeMelneHus Kypcopa MEexXIy CChUTKAMH TaKKe
UCTIONIL3YeTCs YHUBEpcallbHas pyuka. Jljis oToOpaxkeHusl pas3jiena, ¢ KOTOPbIM
CBsI3aHa TMIIEPCChUIKA, HAXMUTE KHONIKY «[loka3arhk pasmen». [[ns Bo3Bpara K
MPEIBIIYIIEMY pa3ieny HaKMUTe KHONKY «Hazamy.

Ykaszatenb  Haxmure Ha nepenHei maHenu QpyHKIHOHAIbHYIO KHONKY CripaBKa, a 3aTeM
— (DyHKUMOHANBHYIO KHONKY « YKa3arenby. s moucka cTpaHUIbl yKa3aTes,
cozeprkaleil HeoOXOANMBIN pasfen, UCIOIb3YHTe (PYHKINOHANBHBIE KHOIIKH
«Crtpanuna BBepx» u «Ctpanuniia BHU3». [loBepHUTE YHUBEPCATBHYIO PYUKY,
4TOOBI BBIACIUTE pa3aen cupaBku. s oToOpakeHHs pasneia HaXKMHUTE
¢byHKIMOHANBHYIO KHOTIKY «Ilokasats pasmem».

MMPUMEYAHUE. [lnsa yoanenus ¢ Kkpana mekcma CHpaski U 6036pama K
omobpadicenuio hopm cucHana Haxrcmume QYHKYUOHATLHYIO KHONKY « Bblxooy wnu
JI0OVI0 KHONKY MEHIO.
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IIpenucnosue

OGHOBMEHWe MUKpONpOrpaMMHoro obecneyeHus yepes MHTepHeT

[Tpu mosiBIeHNH HOBOW BEPCHH MHKPOIPOTPAMMHOTO 00ECIICUSHUST MOKHO
00HOBHTH ocmuuIorpad ¢ moMonsio ViHTepHeTa 1 3aIIOMUHAIOIIETO YCTPOHCTBA
USB. Ilpu otcyterBun gocryna k MHTepHETY MOKHO 00paTHTHCS 32 CBEACHUSIMU
00 oOHoBIIeHUN B Koprnopanuto Tektronix.

Jnst 0OHOBJICHUSI MUKPOIPOrpaMMHOT0 odecriedeHus uepe3 Murepuer
BBINOJIHUTE CJICAYIOIIUE IeHCTBUA:

1.

2.

Bri6epute mapamerp Cepuc P CocTosiHue CUCTEMbI U 3aITUIIATE HOMEP
BEPCUH MUKPOIPOTrPaMMHOTO o0ecriedeHus ocuiorpada.

Co cBoero KomIploTepa BoimuTe Ha BeO-y3en www.tektronix.com n
MpOBEpbTE, MIMEETCS JIM Ha HEeM OoJiee HOBasi BEPCUSI MUKPOIIPOTPAMMHOTO
obecrnieueHus ocuuiuiorpada.

Ecnmu nMeeTcs HOBast BepCHsi MUKPOTIPOTPAMMHOTO 00ECTICUEHUsI, 3arpy3uTe
¢ BeO-CcTpaHUIBI (aiiil 3TOT0 MUKPOIIPOTPAMMHOTO 00CCIICUCHUS.

Bo3moxHO, 3arpyxeHHBIN (haia moTpedyeTcs pa3apXuBUPOBATh.

Cronupyiite (haiiiam MUKPOTIPOTPaMMHOTO 00eCITEUCHIS B KOPHEBYIO TIAITKY
3anomuHaroniero USB-ycTpoiicTa.

Bcraspre 3anomunaromiee ycrpoiictso USB B coorBercTBytommiit USB-mopt
Ha TepegHel maHeau ocuuuiorpada.

Ha ocumnorpade Boibepute nocnenosarensHo CepBuc P> Ynpasiienue
¢daiinamu P - nanxee - cTp. 2 u3 2 » OOHOBHTH MHKPOIIPOTP.
obecneueHue.

JL1st OOHOBJICHHSI MUKPOTIPOTPaMMHOTO obecTiedeHus TpeOyeTcsl HECKOIBKO
MUHYT.

[To oxoHuaHNM OGHOBIEHHUS MUKPOIPOTPAMMHOTO O0ECTIEYeHHSI TTOSBUTCS
HPENJIOKEHUE HAXKATh KHONKY. Helnb3si BBIHMMATh 3all0OMUHAIOLIEE YCTPOMCTBO
USB u BBIKIIIOYaTh IMTAaHUE OcIMILIorpada, moka He 3aKOHUYUTCSI OOHOBIICHHE
MHUKPOIPOrPaMMHOI0 00€CIIeIEeHUsI.
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IIpenucioBue

MpaBuna odopmneHuns
B JaHHOM PYKOBOJACTBE UCIIOJIb30BaHbI CICAYIOIINUEC IIpaBujia:
u HpI/I CCBUIKC Ha KOMaHy MCHIO KaXKJ0€ CJIIOBO HAYUHACTCA C HpOHHCHOP'I

OykBbl. Hammpumep: [luk. merek., 30Ha OkHa.

HasBaHusi KHONOK W pyyek Ha NepeaHeit naHenu
YHuBepcanbHasi pyyka — Bce BykBbl NponucHble
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®yHKUMOHaNbHbIE KHOMKU — NepBas bykBa Kaxooro CrnoBa SBMSeTCs NPOnUCHOM

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

B CumBoia P> pasgenseT Ha3BaHMs KHOIOK IpU cepuu Haxaruil. Hanpumep,
ctpoka Cepsuc P Ilapamerpsl P> YcTaHOBHUTH JaTy H BpeMsl O3HAYAET,
4YTO0 HE0OXOAMMO Ha)KaTh Ha nepenHel nanenu kHonky Cepsuc, 3ateM —
(yHKUIMOHANBHBIE KHONIKHU «IlapameTprl» U « YcTaHOBKA AaThl U BPEMEHW.
st BBIOOpa HYKHOTO ITapaMeTpa MOXKET MOTPeOOBaThCsl HECKOJIBKO HaKaTHH
(YHKIIMOHAIBHON KHOIIKH.
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[pucTynas Kk paboTte

Ludpossie 3anomuHaromue ocummiorpade cepun TDS2000C u TDS1000C-EDU
HPENICTABISIOT cOO0 HEOOIBIIHE JIETKHE HACTOJIBHBIC YCTPONCTBA, KOTOPHIE
MOTYT UCTIONB30BaThCS PH N3MEPEHUSIX OTHOCUTETBHO 3EMIIH.

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

[oaroToBka ycTpoiicTBa K paboTe

Brimonaenne ObICTpoOi TPOBEPKH QPyHKIUH

Brinonxenne npoBepky IPOOHUKOB M KOMIICHCALMSI IPOOHUKOB
Br16op xoaddunmenrta ocnadbneHus mpoOHUKa

Hcnons3oBanue aBTOKaJ'II/I6p0BKI/I

NMPUMEYAHUE. [Ipu sxmouenuu ocyuinozpaga umeemcs 603MONCHOCHb
8b10paMb 361K IKPAHHLIX CO0bWeHUll ocyuinoepaga. B mobot Momenm MoxNCHO
noayuums docmyn k napamempy Cepeuc W Language (3v1k) u 6blOpamo s3vIK.

OcHOBHbIe (PyHKLMK

B cnenytomeii Tabnuie 1 cucKe NpUBEIEH MepedeHb OCHOBHBIX XapaKTEPHCTHK
PasIMYHBIX Mojenel ocunmiorpada.

Yucno Monoca YacroTa

Mogenb KaHanoB nponycKaHus BbIGOpKM JkpaH
TDS1001C- 2 40 Ml'y 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 LiseTHon
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 TebIb/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 I'ebIb/c LiseTHoM
TDS2024C 4 200 Ml'y 2,0 I'bIb/C LiseTHow

®  KoHTEKCTHO-3aBHUCHMas CIipaBOYHasA CUCTEMa

B [IBeTHOW KMAKOKPHUCTAJUIMYECKUNA AUCIUIEN

B HactpauBaemblii ipeziesn moiaockl npomyckanus 20 MI'ng

PyxoBozcTBO 10 3kcrutyatanuu ocmuiorpagos cepun TDS2000C u TDS1000C-EDU 1



[pucrynas x padote

MoproTtoBka Kk paboTte

LHyp nuTaHus

WcToYHKMK nuTaHus

2500 oTcyeToB HA Ka)Abli KaHAI

ABTOyCTaHOBKA

ABTOMaTHUECKasl yCTaHOBKA IIPEAETIOB U3MEPCHUI

Macrep mpoBepku IpoOHUKa

3arnoMHHaHUE HACTPOEK M OCLUIIOTPAMMBbI

[Mopt 3anomunatomero ycrpoiictea USB miist xpanenus ¢aitnos

HemocpezcreenHast pacnedarka Ha JIF0OOM MPUHTEPE, COBMECTHMOM C
PictBridge

Oo6men nndopmanwmeii ¢ [1K gepe3s USB-nopT ycTpoHCTB ¢ TOMOIIBIO
nporpammuoro obecneueHust OpenChoice mist cBsizu ¢ [IK

[Tonxrouenue k kouTposuiepy GPIB ¢ moMoImipio TOTOTHUTENBHOTO afanTepa
TEK-USB-488

Kypcops! u nosis 3HaueHuit

[Tose 4acTOTHl CHHXPOHU3ALNH

[IlecTHannaTs aBTOMAaTU4YECKUX U3MEPEHUI

YcpenHeHue curHana U MUKOBOE NETEKTUPOBaHHE

JIBe IIKanel BpeMEeHU

Maremarnueckue QyHKIUH: OTIEPaluy CIOKEHHS, BBIYUTAHHS 1 YMHOXKCHHS
Maremarunueckas GpyHkuus Obictporo npeodpazoBanus Oypee (BI1D)
PexyM CHHXpOHM3ALMH MO JUTUTEIBHOCTH UMITYJIbCA

PexxuM cHHXpOHHM3aLKH 110 BUAEOCUTHATY ¢ BO3MOXXKHOCTBIO BEIOOpA CTPOKH
BrewnsAs cuHxpoHU3anus

Pa3znuuHbIE peXMMBI TOCIECBEUEHHS DKpaHa

HHTGp(befIC IMMOJIB30BATCJIs U CIIpAaBKa HAa ACCATHU A3bIKAX

CrniemyeTt MCIIOIB30BaTh TONBKO IIHYPHI, BXOAAIINE B KOMIUIEKT JAHHOTO
ociuuiorpada. Ilpunosicenue B: Ipunaonesricnocmu CONEPIKUT CIUCOK
OCHOBHBIX U JOTIOJTHUTEIbHBIX PUHAIJICKHOCTEH.

Hctounuk nutanus: 90-264 B ., NepeMeHHOro Toka, yactora 45—66 I'n. Ilpu
HCIIOJIB30BAaHUHU MCTOUYHMKA MUTaHUs ¢ yactoTor 400 ['1 HanpshKkeHne TOKHO
coctaBiATh 90-132 B ;. epeMeHHOro ToKa, yactora 360—440 I'w.
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MpoywwuHa ansa
3aKpenneHus npubopa

BeHTUnAums

[Ipucrynas x pabdote

Jist 3amuThl ocuuiuiorpada CIIy>KUT CTaHAAPTHBINA 3aMOK, IPUMEHSEMBbIH
B NIEPEHOCHBIX KOMIIBIOTEpaX MM TPOCUK C 3aMKOM, IPOITYIICHHBIHA Yepe3
CHelHaIbHOE OTBEPCTHE B KOPITyCE.

OTBepcTre Noa TPOCHK C 3aMKOM OtBepcTie Nog 3aLLUTHBIN LUHyp nuTaHus
3aMoK

1817-513

MMPUMEYAHUE. Ocyunnocpagh oxnasxcoaemes 6nacodaps konsexyuu. /s
NPOX0JHCOEHUS. B030YUIHO2O NOMOKA HEOOXOOUMO OCMABAMb NPOCEEMbl He MeHee
5 cm no 6okam u ceepxy npubopa.

MpoBepka paboTocnocobHOCTH

[TpoBepka paboTOCIOCOOHOCTH MO3BOJISIET YOSIUTHCS B IPAaBUIBHOM paboTe
ocmmniorpadga.

Knonka BKI/BbIKI
@ 1. Bkntounte ocumnnorpad.
> HaxwmuTe kHornky HacTpoiika no ymonyaHuio.
o o X o 3HaueHre no ymonyaHuio koadhduLmeHTa
ocnabnexus ans npobHuka — 10X.
PASSED O 0P
=| o o ¢

KHonka «HacTpoiika no ymonyaHuo»

PROBE COMP
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[pucrynas x padote

\ 2. TMogcoeaunute npobHuk TPPO101 unm TP0201
K kaHany 1 Ha ocuunnorpade. [ns atoro
000 O COBMECTUTE Npope3b B pasbeme npobHuka ¢
o000 BbICTYNOM Ha 6ailoHeTHOM pa3beme kaHana 1,
| @ oo BCTaBbTE Pa3beM W NOBEPHUTE €ro no 4acoBow

lMoakniounTe HaKOHEYHMK I'Ip06HVIKa 1 BbIBOA

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

3. Haxwmwute kHonky ABToycTt. B TeuyeHue
ﬁ HECKONbKIX CEKYHT Ha 3kpaHe oTobpaxaeTcs
MeaHap ¢ pa3Maxom npumepHo 5 B 1 yactoTton

I_\ [—\ 1 klu.

HaxmuTe aBaxabl KHOMKY MeHto 1 kaHana 1

Ha nepeaHen naHenu Ans yAaneHus ¢ akpaHa
CUrHana kaHana 1, 3aTem HaXMuUTe KHOMKY MeHH
2 kaHana 2 ans otobpaxeHust curHana kaHana
2 v nosTopuTe Warn 2 u 3. [na mogenei ¢ 4
KaHanamu BbINONHUTE [aHHble AeNCTBUS ANs
kaHanos 3 u 4.

Be3onacHocTb npu paboTe ¢ NPOOHUKOM

[lepen mpuMmeHeHneM NMPOOHUKOB MPOBEPHTE U COOMIOAANTE Tpeaebl
U3MEpSACMBIX 3HAYCHUMN.

Ha xopnyce npoonrka TPP0101/TPP0201 umeeTcst mpeaoxpaHUTEIbHOE KOJIBIIO
IUTS TIAJIBLIEB, IPeIHA3HAYEHHOE AJIS 3aIIUTHI OT OPAaXKEHHUS 3JIEKTPHUCCKUM
TOKOM.

/ 2722013

MpeaoxpaHnTeNbHOE KombLo

c MPEAYTNPEXOEHUE. Bo uzbexcanue nopasicenus s1eKmpudeckum mokom npu
UCNONL308AHUY NPOOHUKA NPUKACATUMECH K KOPNYCY NPOOHUKA MOLbKO 6blilie
NPe0oXpaHUmMenbHO20 KOIbYd.

Bo uzbeorcanue nopastCerust INeKmMpudeCKum noKom npu UCnojib306aHuu np06HuKa
He Kacaimecob MemaiiuyeckKux wacmetl HaKOHeyHUKd I’lpO6HUKa, NOOKTIIOYEHHO20
K UCMOYHUKY NUMAHUAL.
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[Ipucrynas x pabdote

[lepen nmpoBeneHnEM THOOBIX H3MEPEHUH CIIEAYET TMOAKIIOYUTE MPOOHUK K
ocmutorpady ¥ TIOACOCTUHUTE 3a3EMIICHHE.

MacTep npoBepku NPOOHUKA HaNPSKEHNA

Macrep npoBepku NpOOHHKA CIYKUT AJIS1 HPOBEPKHU MPaBHIBHOCTH pabOThI
IPOOHUKA HANPSDKEHUS, MOAKIIOYEHHOT0 K ociuiuiorpady. JlaHHbIil MacTep He
MOJAeP>KUBAET MPOOHUKH TOKA.

Macrep moMoTaeT peryImpoBarh KOMIIEHCAIIUIO HA TPOOHUKAX HAIPSDKCHUS
(0OBIYHO ¢ TOMOIIIBIO BUHTA Ha KOPITYCe WK pa3heMe MPOOHNKA) U YCTaHABIIUBATh
napaMmetp «3aTyxaHue» I KaXI0To KaHalla, HallpuMep, HakaB KHonku 1 P>
[Ipo6onux » Hanpsiskenune » 3aryxanue.

Mactep npoBepkr IPOOHUKOB CIEIyeT MCIOIb30BaTh MPH KaXIOM
MIOICOCAMHECHUH TPOOHNKA HAMPSHKEHUS K BXOJTHOMY KaHaIy.

Jnig BbI30Ba MacTepa mpoBepku npodHuka HaxkMute kKHoky PROBE CHECK
(ITpoBepka npoOHuKa). Ecnm npoOHUK MOOKIIOYEH NOKHBIM 00pa3oM,
Ipoleaypa KOMIEHCAIIMK TPOOHMKA BBIIIOJIHEHA IPAaBIIIBHO U B MeHIO «Ilo
BEPTUKAIIN» YKa3aHO MPaBUIIbHOE 3HAUCHHE TIapaMeTpa «3aTyxaHue», B HIKHEH
yacTH dKpana ocumorpada Gyaer orodpakeno coobmenue «[IPOMIEHO». B
MPOTHBHOM CIIy4yae Ha 3KpaH BBIBOASATCS COOOLICHHMS, TOMOTAIOLINE YCTPAHUTD
HETIONIAIKU B HACTPOWKE MPOOHHKA.

MMPUMEYAHUE. Macmep nposepku npoOHUKOE MONCHO UCNOAb306AMb OIS
npobHuKos ¢ kKoagguyuenmom ocaabnenus 1X, 10X, 20X, 50X u 100X. [{na
nposepxu npobruxos 500X u 1000X unu npobHuxos, nOOCoOeOUHEeHHbIX K
bationemnomy pazvemy Ext Trig (Buewnsas CuHXponusayus), smom macmep He
NPUMEHSIENCSL.

NMPUMEYAHUE. [lo 3aseputenuu npoyedypvl macmep npoepKu nPoOHUKOS
60CCMAHABUBAC HACMPOUKU ocyuanocpagha (kpome napamempos «[Ipobrux» u
«3amyxanue») Kk cOCMOAHUIO OO0 HANCAMUSL KHONKU.

UYrtoObl BBECTH KOMIIEHCALMIO AJIsI TPOOHUKA, KOTOPBI TOJKEH UCIIOJIb30BATHCS C
BxoznoM Ext Trig (BHeurHss: cHHXpOHM3aIMS), BBITOJTHUTE CIEIYIONINE NEHCTBUS:

1. TlonxirounTe IPOOHUK K BXOTHOMY 0alfOHETHOMY pazheMy JIF0OOTO KaHaja
(manpumep, kanana 1).

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

3. Tlocne mpoBepku pabOTOCIIOCOOHOCTH U MPAaBUIBHOCTH KOMIICHCAIMN
MPOOHMKA TTOKIIIOYHTE ero K OaifoHeTHOMY pa3zbeMy Ext Trig (BuemrHss
CUHXPOHHU3AIIHS ).
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[pucrynas x padote

BbinonHeHue npoueaypbl KOMNEHcaLUn NPoOHUKA BPYUHYIO

[MpenycMoTpeHa BO3MOKHOCTh BBITIOIHUTH HACTPONKY MPOOHUKA IS BXOTHOTO
KaHalla BpyYHYIO0 BMECTO ITPOBEPKHU C TIOMOIIBIO0 MacTepa.

PROBE COMP Konka
«ABTOYCT»
\ l 1. Haxmute kHonku 1 B> TMpoOGHuK» HanpsikeHue
Y » 3aryxaHue v Boibepute 10X. MogcoeauHnTe
6 0 0 o npo6Huk TPP0101 unm TPP0201 k kaHany 1 Ha
ocuunnorpacde. Ecnu B ka4ecTBe HakOHEYHMKa
000 NpoBHUMKa MCNONb3YeTCs KPIOYoK, Heobxoanmo
~— R OO KECTKO 3aKpenuTb ero B NpobHuke ans

obecneyeHns HaexHOro NOAKMHYEHNS.

H1 2. oacoeanHnTe HaKOHEYHUK NPoBHMKa
k BoiBogy PROBE COMP ~5V@1kHz
(KomneHcauus npoBHMKOB, NepemMeHHoe
BbIXOZHOE HanpsbkeHnem 5 B npu vactote 1 kL),
a OMopHbI BbIBOA NPpoBHMKa — K BbIBOZY Kopryca
PROBE COMP (KomneHcauus npoBbHMKOB).
BbiBeguTe curHan kaHana Ha aKpaH, a 3aTem
HaXXMWTe KHOMKY ABTOYCT.

m 3. TposepbTe hopmy OTOGpaXKaeMoro curHana.

[Nepekomnexcayns

fuuc

HepocratouHas KomneHcauumsa

L

MpaBunbHas koMneHcaums

o

4. Tlpn HeobXx0aMMOCTH HAcTPOIiTe NPOBHMK.
[MoBTOpSIATE HACTPOMKY N0 MEPE HEOBXOAMMOCTM.
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[Ipucrynas x pabdote

YctaHoBKa ocnabneHus npobHuka

HmeroTcs NpoOHUKY ¢ Pa3IMYHBIMU 3HAYCHUSIMHU OCIIA0ICHHS, BIUSIONIMMHI Ha
BEPTHKAIBHBIM MacmTad OCIUUIOrpaMMBbI cuTHasa. MacTep npoBepKy MpoOHHKa
BBHITIOJTHSIET MPOBEPKY COOTBETCTBHSI MPOOHUKY KoddduiinenTa ocnabieHus

B ocuuitorpade.

B kadecTBe aqbTepHATHBHOTO METOJA MPOBEPKH MPOOHUKA MOXKHO BBIOpATh
BpYYHYIO KO3 GHUITUEHT, COOTBETCTBYIOIIHNH 3aTyXaHuio TpoOHuKa. Hampumep,
9T100BI yCTaHOBUTH KodduuueHT 10X s npoOHKKA, TOJCOSTUHEHHOTO K
kaHaiy 1, cienyer Haxars 1 P [Ipodnuk » Hanpsikenue P> 3aryxanume

u BeIOparh 10X.

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

[Tpu u3MeHeHNN MONOKEHHSI TIEpEeKITIoUaTeNsl 3aTyXaHus Ha POOHHKE
P2220 cnenyer Tax)ke COOTBETCTBEHHO M3MEHUTH MapaMeTp «3aTyXaHHe»
ocrtorpada. Ilepexmodarens umeeT monoxkerus 1X u 10X.

nepekno4yartenb ocnabnexust

MPUMEYAHUE. [Ipu ycmanoske nepexmouamens ocrabnenus 6 nonoxcenue 1.X
nonoca nponyckanus ocyuinoepaga oeparuiena npoornuxom P2220 oo 6 MIy.

Umobwl ucnonvb3osams 6Clo NOJLOCY NPONYCKAHUSL OCYULOZPAha, YCmanHogume

nepexaroyamens 6 nonodxcenue 10X.

YcTaHoBKa Maclutaba npobHMKa Toka

ITpoOHUKHN TOKa 00ECTICUNBAIOT CUTHAN HAPSIKECHHSI, TIPOMOPIIMOHATHHBIN
TOKy. UTOOBI YCTaHOBHTH MacmTad MpoOHUKA TOKa, TpeOyeTCsT HacTpoika
ocumuiorpaga. I[lo ymomyanuto npumensercs macmrad 10 A/B.

Hampumep, 9To0b1 yCTaHOBUTH MacIiTad [Isl TPOOHUKA, TTIOACOCTUNHEHHOTO
K kaHany 1, cienyer Haxats 1 P> Ilpoonuk P Tox » Macmra0, a 3aTem
BBIOPaTh HY)KHOE 3HAUCHHE.
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[pucrynas x padote

ABToKanubpoBka

[Mporeaypa aBTOKATUOPOBKHU MO3BOJISET OBICTPO ONTUMHU3UPOBATH CUTHATBHBIN
TpakT ocumuiorpada Juis o0ecredeHnus] MaKCUMalbHON TOYHOCTH U3MEPEHUH.
Ota npoieaypa MOXKET ObITh BBITOJHEHA B 000N MOMEHT. OJHAKO MpH
W3MEHEHUH TeMIIepaTyphl OKpyKaroleil cpenbl 0omnee yem Ha 5 °C ee BBIMOTHEHUE
obs3arensHO. [Iporenypa aBTOKaTHOPOBKY 3aHUMAET MPHOIU3UTEIHLHO IBE
MUHYTBHI.

Jns obecnieueHnss TOYHON KadHMOPOBKY BKJIIOYUTE MUTAHUE OcUMIuIOrpada u
MOAOXKANTE IBAALATE MUHYT, YTOOBI FAPAHTUPOBATH €TI0 MPOTPEB.

JIy1sl KOMIIEHCAIMU CUTHAIILHOTO TPakKTa OCHHLIOTpada OTCOSIUHUTE BCE
MPOOHMKH M Kabenn oT pa3beMoB nepenneit nanenu. [locie aToro BeiOepuTe
CepBuc P BbINOJHUTH CAMOKAJNOP. U CIEAYHTE HHCTPYKIUSIM Ha dKpaHe.
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OcHOBbLI paboThl

HepeZ[HﬂH MaHeJIb pa3/cjicHa Ha Q)YHK]_II/IOHS,J'ILHLIC O6J'IaCTI/I, O6HGF‘{3.IOIJ_II/IC €
HCIONIb30BaHue. B ,I[aHHOfI TJIaBC MPUBOAUTCS KpaTKI/Iﬁ IEPCUYCHb IJICMCHTOB

YIpaBIeHHs U CBEJICHUN, 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-KaHanbHasa mogenb
Tektronix TDS ‘

{

oc00000

eeeeeeee

T

4-kaHanbHasa mogenb

Ob6nactb akpaHa

[ToMHMO OCHUILIOTPAMM, Ha SKpaHe 0TOOPaXKAIOTCsI MOAPOOHBIC CBEACHHS O

2722-002

CUTHaJIax u HaCTpOfIKC YIpaBJICHUA OCI_[I/IJ'IJ'IOFpa(I)OM.

MPUMEYAHUE. [jononnumenvhule ceedenus o yuxyuu BIID cm. 6 pazdene (Cwm.

cmp. 61, Omobpasicenue cnekmpa bBIID.)
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OcHOBBI paboThI

Tek e Trig’d Y M Pos: -130.0s
+

C/upling
Oc

B Limit
)
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\ Probe
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Invert
off
CH1$1.00vRy CH2 1.004 M100us W 100ms CH1 .7 0.00Y 750mV
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OcHOBBI PabOTHI

1. 3HavoK, MOKa3bIBAIOIINI PeXXUM cOOpa NaHHBIX.

PEeXMM BbIGOPKN

PEXUM MUKOBOWN [ETEKLMMN

4

PEXUM YCPERHEHMS!

2. CocrosHue CHUHXPOHU3aUH MOKET UMCTh CIICAYIOIINUC 3HAYCHUA:

] Armed. Ocuunnorpach Npou3BOAMT PErMCTPaLMIO AaHHbIX B MHTEpBare
[0 3arnycka CUHXpOHM3aLuKM. Bce BUabl CUHXpOHM3ALMN B
AaHHOM COCTOSIHUM UTHOPUPYHOTCS.

Ready. Bce maHHble B MHTepBane [0 3anycka 3aperucTpyupoBaHsl,
ocuunnorpad rotos K npUemMy curHana CUHXPOHM3aLMK.

Trig'd CwHXpOHM3aLMs 3anyLieHa v ocuunnorpad peructpupyet
AaHHble B MHTEpBare nocne 3anycka CUHXPOHM3aLWK.

@ Stop. CBop HaHHbIX OCLMMNOrpamMmbl MPUOCTaHABNMBAETCS.

@ Acqg. Complete C6op faHHbIX B OAMHOYHOM 3anyCcke 3aBEPLUEH.

Auto. Ocuumnnorpad paboTaeT B aBTOMaTM4ECKOM peXMUME, a
AaHHble ocuMnnorpaMmMbl PErMcTpUMpyroTCA B OTCYTCTBUE
CUHXPOHU3aUnN.

7 Scan. [laHHble ocLMnnorpamMMbl HEMPEPBIBHO PErUCTPUPYIOTCS 1

0T06pa>|<a+0T09| B PEXMUME CKaHMPOBaHNA.

3. Mapkep NOKa3bIBaeT TOPU30OHTATHHOE MOJIOKEHNUE CHHXPOHU3AIUH. YTOOBI
W3MEHUTH TIOJIOKEHUE MapKepa, MMOBEPHUTE B TpyIIe «[ OpU30HT.» pydKy
Tloso:xenue.

4. B sToMm mone oroOpaxkaeTcs MOJOKEHHUE BO BpEMEHH, COOTBETCTBYIOIICE
CpeAHel JMHUN KOOPIUHATHOW ceTku. Hayanom orcuera ciy>KUT MOMEHT
CHHXPOHU3ALIUH.

5. Mapkep yka3pIBaeT YpOBeHb CHHXPOHHU3AIMH 1O (POHTY HMIIH O
IUTUTEIILHOCTH UMITYJIbCA.

6. OmnopHbIe YpOBHH 0TOOpa)KaeMbIX OCLIIIIOIPAMM Ha SKpaHe 0003HauCHbI
Mapkepamu. Eciin Mapkep OTCyTCTBYeT, KaHaJI HE 0TOOpa)xaercsl.

7. 3Ha4OK B BUE CTPENKH MOKA3bIBAET, YTO OCIMIUIOTPAMMa HHBEPTHPOBAHA.

8. B momsax ykazaHbI K03 PHUITUESHTHI MacIITAOMPOBAHUS 110 BEPTHKAIH JIJIS
KaHaJIOB.

9. 3Hauok By yka3bIBaeT, 4TO [10J10Ca IPOITyCKaHUs KaHalla OrpaHUYEHa.

10. B sTom mone oroOpaxkaercsi 3Ha4YeHUE OCHOBHOTO MacinTaba BpeMeHH.
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OcHOBBI paboThI

11. Eciou HCIIOJIB3YETCA OKHO, B 9TOM IIOJIC OTO6pa)KaGTC$I 3HAUEHHE MacITaba
BpPEMCHH B OKHE.

12. B 3ToM mosne yka3aH NCTOYHHUK CHTHAJIA CHHXPOHU3AIINH.

13. 3HauOK, yKa3bIBAIOUIUI BBIOPAHHBIA TUIT CHHXPOHU3AIIUU, MOXET UMETh
CJEeIyIOUUI BU:

CUHXPOHU3aLMs N0 HapacTaloLLemy pPOHTY.

CUMHXpOHW3aLMs N0 HUCNaAatoLLeMy POHTY.

CHHXPOHM3aLMs N0 BUGEOCHIHaMY C BbIGOPOM CTPOKM.
CWHXpPOHM3aLMs NO BULEOoCHrHany ¢ BbIGopom nors.

S

CHHXpOHM3aLMs MO LUTENBHOCTM UMNYINBCA, NONOXMTENbHAS
NONSIPHOCTb.

1T CWHXPOHM3aLMS MO ANUTENBHOCTI UMMYNbCa, OTpULATENbHAs
MONSPHOCTb.

14. B sToM mone oToOpakaeTcsl 3HaU€HUE YPOBHS 3aIrycka 1o (GPOHTY HIIH 110
JUTUTEITEHOCTH UMITYJIBCA.

15. OGmacts 3KpaHa, B KOTOPOi 0TOOpaKaroTCs MOJIE3HBIC COOOIICHNS;
HEKOTOPKBIC U3 HUX IOABIAIOTCA Ha SKpaHE TOJIBKO Ha TPU CCKYHBI.

ITpu BOCCTAHOBICHUH COXPAHEHHOTO CUTHAJIA B ATOM MOJIE 0TOOpaKarTCs
cBezieHus o HeM, Harpumep: RefA 1.00V 500us (RefA 1,00 B 500 mkc).

16. B »Tom none oToOpakaercs gara U Bpems.

17. B atom mone oToOpakaeTcs 3HaUCHUE YaCTOTHl CHHXPOHU3AIINM.

O6nactb coobueHnt B HikHel yacTH 3kpaHa ocuiIorpada MMeeTcst 00nacTb COOOLIEHHH (IeMEHT
TOJT HOMEPOM 15 Ha IpeIBIIyIeM PUCYHKE), B KOTOPOU BBIBOIATCS CICAYIOIINC
JTaHHBIE.

B HHCTpyKUMH 10 NEPEXONY B APYTrMe MEHIO, HAllPUMEP B MEHIO,
oTtoOpakaeMble TIPY Ha)KaTUM KHOTIKY MeHI0 CHHX:

dyHKUMA 3ALEPXKA 3AMYCKA, Bbi3biBaeTCcAa 4yepe3 OPU3 MEHK

m  [IpennokeHHs O BO3MOXKHBIX MTOCIENYIONNX AEUCTBUAX, HAIIPUMED YKa3aHHUs,
oToOpakaeMble Npy HaxkaThy kKHonku M3mepenus:

Ona n3MeHeHua U3MepeHuss HaAXMUTEe COOTBETCTBYHIYHW KHOMKY

m  CBenmeHUs O BBIIOTHEHHBIX OCIHIIIIIOrpagoM ACHCTBUAX, HAIPUMED CBEICHHUS,
oroOpakaeMble IpY HakaTuu kKHonkd HacTpoiika mo yMo14yaHuio:

BOCCTaHOBNEHA HACTpPOWMKa MO yMOSYaHMUI0

H  CpezeHUs O CUTHAJe, HAIPUMEDP CBEICHMA, OTOOpakaeMble IPH HAXKATHH
KHOIIKU «ABTOYCT»:

12 PyxoBozcTBO 10 3kcIutyatanuu ocuuiorpagos cepun TDS2000C u TDS1000C-EDU



OcHOBBI paboOTHI

Ha CH1 obHapyXeH NPAMOYFOJibHbIA CUMHAM WM UMNYJbC

Ucnonb3oBaHue CUCTEMbI MEHIO

WnTtepdeiic monb3oBarens ocunuiorpagoB odecneunBaeT ObICTPBIA JOCTYI K
CHeLHATBHBIM (QYHKIMAM Yepe3 CTPYKTYPY MEHIO.

ITpu HaXkaTH¥ KHOTIKY HA TepeIHEN MaHeld B MPaBOW YacTH SKpaHa
ocuwiorpada mosBIsieTcs COOTBETCTBYIOIIEEe MEHIO. B MeHI0 0ToOpaxkaroTcst
rnmapamMeTpbl, JOCTYII K KOTOPBIM OCYHICCTBIIACTCA C IIOMOIIBIO q)yHKI_[I/IOHaJIBHBIX
KHOTIOK 0€3 Hamicel, pacroioKEHHBIX HEMMOCPEICTBCHHO CIIpaBa OT DKpaHa.

CymiecTByeT HECKOIBKO cIOcO00B 0TOOpaKeHUST PYHKIHUN MEHIO.

®m  Bri0op crpanuIibl (moaMeH0). B HEKOTOPBIX MEHIO MOKHO MCIIOJIB30BaTh
BEPXHIOK (PyHKIIMOHAIBHYIO KHOIIKY, YTOOBI BEIOPATH JIBa WK TPU MOAMEHIO.
ITpu kaXx10M HaXKaTUK BEpXHEH KHOIIKH MapaMeTpbl u3MeHstorcs. Hampumep,
IIpy Ha)XXaTuun BerHeﬁ KHOIIKM B MCHIO CHHXPOHU3AIlUN Ha SKpPaHE
LIUKIUYECKH 0TOOpaxaroTcs nmoaMeHto «Oponty, «Bunaeo» u «lmuTensH.
AMITYJTHCay.

B [Iukanueckuil CIUCOK. 3HAYEHHE MapaMeTpa U3MEHSETCS IpU KaKAOM
HakaTuy (yHKIMOHANBHOW KHOMKH. Hampumep, 4To0BI IPOCMOTPETH
napametpsl «Ilo BepTukamm» (s kaHana) « Tun BXoaay», MOXKHO HaXKaTh
KkHONKY 1 (MeHIo KaHana 1), a 3aTeM HakaTb BEPXHIOI (YHKIHOHAILHYIO
KHOIIKY.

B HEKOTOpBIX CHIMCKaX MOXKHO BBIOPATh MapaMeTp ¢ HOMOLIbIO YHUBEPCAIbHOM
py4ku. B cTpoke mojcka3ku 0ToOpakaroTcs yKa3aHUS Ha BO3MOXXHOCTh
WCIOJIb30BAHNS YHUBEPCAIBHOM PYUKH, a PSIIOM C pyUKOH IIPU 3TOM CBETUTCS
WHAWKATOP, TIOKa3bIBAIOIINIA, YTO pydka neiictByer. (Cm. ctp. 17, Knonku
MEHIO U YNPAasieHusl.)
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OcHOBBI paboThI

[eiictue. Ha skpane ociuiorpada oroOpaxaercs: THI IeHCTBuUS,
KOTOpOe€ OyZIeT BBIINOIHEHO cpa3y MocIIe HaKaTus PyHKIIMOHAIBHON KHOIKH
HeiicTBre. Hampumep, ecii Ha 9KpaHe 0TOOpakaeTcs yKa3aTelb CIIPaBKH, TO
pu Haxkatu¥ QyHKUMOHANBbHOW KHONIKK CTpaHMIIa BHU3 Ha SKPaHE MOSBUTCS
CJICAYIOIIAsl CTPAHMIA YKA3aTeIsl.

Pamuo. JIist KaIoro mapaMeTpa MCIoNb3yeTcsl OTAeIbHAs KHOTIKA.
BeiOpannast GpyHKIMs BbIIEIsCTCS IBETOM. Harpumep, mocie HaxaTus
KHOIKU MeHI0 «COOp TaHHBIX» Ha dKpaHe ociuniorpada oTo0paxxarTces
mapamMeTpsl pa3IMYHbIX PEXKUMOB cOOpa HaHHbIX. UTOOBI BEIOpATh Mapamerp,
HOKMHTE COOTBETCTBYIOIIYIO KHOTIKY.

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

AneMeHTbI ynpasneHus OTOGpa)KeHVIeM no BepPTUKanu

Vertical

O O=0 O

- »

272006

Onsa Bcex mogenen. MokasaHa 4-kaHanbHas Mogenb
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OcHOBBI paboOTHI

Monoxenue (1, 2, 3 n 4). PeryanpoBka HOJOKEHHUS OCLUILUIOIPAMMBI 110
BEPTUKAJIH.

1,2, 3 14 — MeHI. DTH KHOIKH MO3BOJISIOT BHIBECTH HA 9KpaH 3HAYCHUS
HapaMeTpOB MCHIO I10 BepTI/IKaHI/I 1 BKJIFOYUTH UJIN OTKJIFOUUTH OTOGpa)KeHI/Ie
CHUrHaJa OMpPeAeICHHOTO KaHaa.

Macwrtab (1, 2, 3 u 4). Bribop macmiTaba o BepTUKAIIH.

MartemaTtuka. ITocie HaxkaTHs KHOIIKHM Ha 9KpaHe 0T06pa>1<aeTcsI MCHIO
MaT€MaTU4CCKUX onepaum“l JJIA CUTHAJIOB. Knomka taxke HCIIOJIB3YCTCA IJI
BKJIFOYCHUA U BBIKIIIOYCHUA PACYETHBIX OCHUIIJIOTPAMM.

AneMeHTbl ynpaBneHns oTobpaxeHWeM no ropusoHTanu

Set to
Zero

POSITION

O
&

Set to
(o)

Scale Scale

—— 2722005

2-KaHanbHas Mogenb 4-kaHanbHas Mogenb

MonoxeHnne. C mOMOIIBIO 3TOH PYUKH PETYIUPYETCS MOTOKEHUE TI0 TOPH30HTAIN
OCIIJUIOTPaMM BO BCEX KaHAJIaX U pacuyeTHBIX ocHuiuIorpaMMm. Paspemenne
JaHHOTO BJIEMEHTA YIPaBJICHUS U3MEHACTCS B 3aBUCMOCTH OT 3HAYCHUS
Macmraba BpeMeHu. (CMm. ctp. 95, 3ona oxua.)

[TPUMEYAHUE. Ymobwr 3nauumenvio uzsMeHums noioXiceHue no 20pu3oHmaJu,
nosepuume pyuxy Macwmao ¢ epynne «l'opuzonm.», usmenume nowloNCeHue no
20pU30Hmany, a 3amem nogeprume pyuxy Macuwmao e epynne «lopuzoum.» 6

NepeoHAUaANbHOE NOLOJNCEHUE.

rOpVI3 MeHK. BriBox Ha 9KpaH MCHIO T'OPpU30HTAJIN.

YeT Hynb. Eciu HaxaTh KHOMKY, YCTAHABIUBAETCS HYJICBOEC MOJOKEHHE TTO
TOPHU30HTAJIH.
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OcHOBBI paboThI

Macwrab. IToBopoToM 3TO¥ pyUKH 3agaeTcsi KOAPPUIHEHT MacIITaOupOBaHUS
IO TOPU3OHTAIH (BpeMs/IeTICHUE) IJIT OCHOBHOTO MaciTaba BpeMEHH WITH
Maciiraba BpemeHH okHa. [Ipu ucnons3oBanun pyakiuu Window Zone (3oHa
OKHa) C IOMOIIBIO 3TOTO BJIEMEHTa MOKHO MU3MEHHUThH NIMPHHY 30HBI OKHA,
YBEJMYMB WM YMEHBIINB MaciiTad BpeMeHu okHa. (CM. cTp. 95, 3ona oxua.)

AneMeHTbI YynpaBneHUs CUHXPOHU3aLmen

4-kaHanbHas Mogenb

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

272006

Tril
Mengu

O
&
&
&
@

Set To
50%

Force
Trig

Tri
Viegl

27224007

2-KaHanbHas Mogenb

YpoBeHb. Ecnu ucnosnb3yercs CHHXpOHU3AIHS 10 (POHTY WIIH UMITYJIBCY, PydKa
YpoBeHb NO3BOJISECT YCTAHOBUTH YPOBEHD AMILIUTYBI, KOTOPYIO JOJKEH UMETh
CHUTHAJI, YTOOBI €r0 MOYKHO OBLIO 3apPETUCTPUPOBATH.

MeHIo cuHXx. HpI/I Ha)KaTUX ATOH KHOIKHU Ha OKpaH BBIBOAWUTCA MCHIO
CUHXPOHH3allHH.

Yet. 50%. VYpoBeHb 3amycka yCTaHABIMBACTCS 110 BEPTHKAIHN TOCEPEAMHE MEKTY
MUKOBBIMH YPOBHIMH CUTHAJIA CHHXPOHHU3ALH.

®opc 3anyck. TIpu HakaTWH TON KHOMKH COOp JaHHBIX 3aBEPIITACTCS
HE3aBHCHUMO OT HaJIM4YWsl He0OXOAMMOTO CUTHAaja CHHXpOHU3arun. Ecmu
perucTpanys JaHHBIX y)Ke OCTaHOBIIEHA, 9Ta KHOIIKA HE JCHCTBYET.

Mpocm umn cuux. Ilpu HaxaTuu U yaep:kanuu KHonku IIpocM MMM CHHX
Ha 3KpaHe BMECTO CHTHaJla KaHajla OTOOpaskaeTcs CUTHAJI CHHXPOHHU3ALUH.
OTy KHOIKY MOYKHO HCIOJIb30BaTh, YTOOBI IOCMOTPETh, KaK HapameTphbl

CUHXPOHHM3allK, HAIIPUMEDP THUII BXOAa CUHXPOHU3AWU, BIIMAOT Ha CUTHAJI
CHUHXPOHH3al1H.
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KHOMKK MeHI0 1 ynpasneHus

YHuBepcanbHas pydka

/

OcHOBBI paboOTHI

@ —Save

AutoRange Save/Recall Measure  Acquire

H/\D ) O

U(lllty Cursor

O a

001

Help
Auto
Set
Default Setup 2{‘0";

g

E—

2722008

HO,I[pO6HLIe CBCACHUS O KHOIIKaX MCHIO U YIIPABJICHUA CM. B IIaBC Cnpaeormuk.

YHuBepcanbHasa pyyka. KonkpeTHas QyHKIHS PyYKH ONpPEneseTcs
0TOOpakKeHHBIM Ha SKpaHe MECHIO WM BHIOpaHHOM KoMaH0i MeHIo. Korna pyuka
aKTHBHA, PSAIOM C Hell 3aropaercs HHAUKATop. B Tabmuie ykazaHsl QyHKIMH

PYUKH.

AKTUBHOE MEHI0 Unn

napametp ®yHKUMA pyYKK Onucanue
Kypcop Kypcop 1 vnnm YcTaHaBnMBaeT NonoxeHue
Kypcop 2 BbIOpaHHOro kypcopa
Cnpaska lMpokpyTka Wcnonb3ayeTcs ans Boibopa anemeHToB
yKasaTtens CrpaBku, Bblbopa CCbINoK B
pasgene 1 oTobpaxeHus cneayoLLen
Unu NpedbiayLien cTpaHnLbl pasaena
F'opu3 MeHio Bbiaepxka YcTaHoBKa BpEMEHM [0 paspeLleHns
npuema criegytoLlero cobbiTus
CUHXpoHu3aumm; (Cm. cTp. 112,
Boidepxka.)
MatemaTtuka [MonoxeHue YcTaHoBKa NONOXEHUs pacyeTHOM
oCLMInorpammbl
Macutab no M3meHeHne maciutaba pacyeTHo
BepTMKany ocuMnnorpammbl nNo BepTukanm
VamepeHus Tun Bbibop TMna aBTOMATMYECKOro
M3MepEHNs ANs Kax[0ro MCTOYHMKA
Coxp/Bbi3oB [eiicTaue YcTaHoBKa COXpaHEHUs 1 3arpy3ku
(halnoB HacTpoiiky, ¢haitnos
OCLMNNIOrpamMm M CHUMKOB 3KkpaHa
Bbibop ¢aina Bbibop haiina HacTpoiiku unu chaina

ocuunnorpammbl, KOTOpbIN TpebyeTcst
COXPaHWUTb UNN 3arpy3uTh
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OcHOBBI paboThI

18

AKTUBHOE MEHI0 uUnm
napametp

DyHKLUMA PYUKm

Onucanue

MeHto cuHx

CTOYHMK

BbiGop MCTOYHMKA, Korga ans
TUNA CUHXPOHU3ALMN YCTaHOBNEHO
3HaueHne «DPOHT» YCTAHOBMEHO
3HayeHme

Homep cTpoku
BMOEOCHrHana

YcTaHaBnMBaeT KOHKPETHBIA HOMeEp
CTPOKM, ecnn napameTp Tun
CUHXPOHW3ALMN UMEET 3HayeHue
BupaeocuHxpoHusaLys, a napametp
CuHXpOHU3aLms — 3HaveHne Homep
CTPOKM

[lnutenbHocTb
“Mnynbca

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

Cepsuc » YnpaeneHue
thannamm

Bbibop daina

BbiGop ¢haina ans nepenMeHoBaHUs
unu yaanenus;(Cm. crp. 115,
YnpaeneHue ¢palnamu Ha
3anoMuHatouem ycmpoticmee
USB.)

BBoa nmeHu

[NepenmeHoBaHve anna unu nanku;
(Cm. ctp. 116, lNepeumeHosaHue
¢hatina unu nanku.)

Cepsuc > [MapameTpbl
» Hactpoitka GPIB »
Agpec

BBoa 3HaueHus

HacTtpoiika agpeca GPIB ans
apantepa TEK-USB-488

Cepauc P TMapameTpbl
» YcraHoBka Aatbl 1
BPEMEHU

BBop 3HaueHus

YcTaHOBKa 3HaYeHNst AaThl M BDEMEHH;
(Cm. cp. 115, YcmaHoska dambi u
8pemeHu.)

Mo BepTukanm
» [poGHuk »
Hanpsixenve »
3atyxaHue

BBop 3HaueHus

YcTaHoBKa KoadhhuLmeHTa 3aTyxaHus
B MEHIO KaHana (Hanpumep, B MEHIO
kaHana 1)

Mo BepTukanu »
MpoBHuk B Tok P
MacwTab

BBoa 3HaueHus

YcTaHoBKa MacluTaba B MeHH0 kaHarna
(Hanpumep, B MeHio kaHana 1)

ABToananasoH. Ilpu HakaTHW KHOTKH Ha DKpaHe MOSBISETCS MEHIO
aBTO/IMAIIA30HA U BKJIFOYACTCS WM BBIKIIIOYAETCS (DYHKIIHMSI aBTOMATHUECKOTO
BBIOOpa Muana3oHa. [Ipu BKIFOYCHHOM PEXUME aBTOMAaTHYSCKOTO BHIOOpa
JTMarta3oHa PAIOM C PYYKO# 3aropaeTcs HHIUKATOP.

Coxp/BbI30B. Ilpu Ha)kaTHW KHOMKU Ha 3KPaHE MOSBIISCTCS MEHIO COXPAHCHUS U

3arpy3Ku JaHHBIX JUIA TapaMETpPOB HaCTpOﬁKH " oCHUJLJIOTpaMM.

WU3mepeHua. Tlpu HaxkaTuu JaHHON KHOMKH Ha dKpaHe 0TOOPa)KacTCsl MEHIO
ABTOMAaTUYCCKUX I/ISMepeHHﬁ.
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OcHOBBI paboOTHI

C6op paHHbIX. TIpu HaXKaTHM 3TOM KHONKU O0TOOPa)KaeTCsi MEHIO cOopa TaHHbIX.
OnopH. BeiBoa Ha 3KpaH MEHIO OMOPHOTO CHTHAJA, MTO3BOJISIOIIETO

ObICTPO 0TOOPaXaTh M CKPHIBATh OMOPHBIC OCLIUIOTPAMMBI, XpaHHUMBIC B
SHEProHEe3aBUCUMOMN MaMsTH ocuusuiorpada.

Cepsuc. Ilpu HaXkaTUW JaHHOW KHOIKH Ha SKPaH BBIBOAUTCS MCHIO CEpBHCA.
Kypcop. BriBox Ha skpaH MeHIO Kypcopa. Kypcopbl oToOpakaroTcsi Ha SKpaHe
mocyie BBIXOJa U3 MEHIO Kypcopa (ecii TOJIBKO [UIs mapamerpa « Tum» He
YCTaHOBJICHO 3Ha4eHHE «BBIKI»), HO U3MEHUTH X MOJI0KEHHE HEBO3MOXKHO.
AkpaH. OTobparkeHHe MEHIO KpaHa.

CnpaBka. BpIBox Ha SKpaH MEHIO CIIPaBKH.

Hactpoiika no ymonyanuiw. BoccraHoBieHue 3aBOICKOM HACTPOUKH.

ABTOYCT. ABTOMaru4veckas yCTaHOBKa 3HAUCHHH MapaMeTpOB YIPaBICHHUS
CUTHAJIOM, 00€CIICYHBAIONIUX TTPUEMIIEMOE N300paKEHIE BXOASAIINX CUTHAJIOB.,

OAMHOYH 3anycK. Peructpupyercst OAMHOYHBIH CHTHAI, TIOCIIE Yero cOOp JaHHBIX
IIpeKpaIaeTcs.

Myck/cTon. CurHaiibl peruCTPUPYIOTCS HEMPEPHIBHO WK COOP JaHHBIX
[IPUOCTaHABIMBACTCSL.

® 3armyck neyat Ha IpuUHTEpe, coBMecTuMoM ¢ PictBridge wnu BeinonHeHue
(GYHKIINM COXpaHEHUs Ha 3allOMHMHAIOIIEM ycTpolcTBe ¢ muHoi USB.

CoxpaHeHue. Korma KHOITKa MeYaTH HACTPOCHA HA COXPAaHEHHUE MAHHBIX Ha
3anomuHatomeM USB-ycTpolicTBe, CBETUTCSI CBETOAUOAHBINA MHAUKATOP.

BxoaHble pa3beMbl

& ———
————$ 300V A\ 300vcaTn e

®

2722010

2-KaHanbHas Mofenb

N

£ 300V /\ 300V CATHI Ext Trig

2722009

4-kaHanbHasa mogenb
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OcHOBBI paboThI

1,2, 3 4. BxomHble pa3beMbl I OTOOPaKEHUs CUTHAJIOB.

Ext Trig (BHewHAs cMHXpoHu3aums). BxomaHoii pa3beM /1Sl BHEITHETO HCTOYHUKA
cUHXpoHU3anuu. VcTouHnK cuHXpoHM3anuu «Baenr.» umn «Bremr./5»
BBIOMpAETCS B MCHIO CHHXPOHHM3auu. HakmuTte U yaepKuBaiTe KHOIKY
I[pocM MmN cMHX, YTOOBI TPOCMOTPETH BIUSHHUE MTaPAMETPOB CHHXPOHU3AIINH,
HanpuMep TUTIA BXOAA CHHXPOHU3AINHN, HA CUTHAJI CHHXPOHHU3AIHIH.

[Opyrue anemeHTbI NepegHen NaHenu

20

Probe
Check

U O

- ] | 27201

MMopT 3anomuHatowero yctporictsa USB

Prabe Camp
svaikiz JL

MopT 3anomuHatowero ycrpoiictea USB. Jlist coxpaneHus Win BOCCTaHOBIEHHUS
(haiiyia TaHHBIX BCTaBBTE B pa3beM 3aroMuHaroniee ycrpoiicteo USB. Ha skpane
ocriorpada MosSBUTCS 3HAY0K YacOB, TTOKA3BIBAIOIIHI, YTO 3aIIOMHHAIOIIEE
ycTpolicTBO akTHBHO. [locie coxpaHEHHS WM BOCCTAHOBJICHUS (aiiia

3Ha4OK YacoB MPOMAAaeT U MOABISIETCS CTPOKA MOJICKA3KH, YBEIOMIISIONMIAS O
3aBEpIICHUH OTIePaIli COXPAHEHUS WM BHI30BA.

Ecnu Ha 3amoMuHaromeM ycTpoHCTBE UMEETCsl CBETOIMOT, OH MUTAET BO BpeMs
COXpaHEeHUs WM BOCCTAaHOBIEeHHA Qaiina gaHHbIX. [Ipexne dem u3Bnexarb
3allOMHHAIONIEE YCTPOUCTBO, YOSIUTECH, YTO CBETONNO MEPECTANl MUTATh.

PROBE COMP. Brixon curaaia KOMICHCAIUU MPOOHKMKA M OTIOPHBIH yPOBEHb
koprmyca. Mcmonb3yercs Uit 3JeKTPHUSCKOTO COIIACOBAaHHS MPOOHHKA
HaNpsDKSHUS ¢ BXOTHOU 1enbio ocuuiuiorpada. (Cm. crp. 5, Macmep nposepku
npobruxa nanpsiscenus.) (Cm. ctp. 6, Bvinonnenue npoyedypsbl Komnencayuu
NPOOHUKA BPYUHYIO.)

PyxoBozncTBO 10 skcrutyararuu ocipumorpados cepuun TDS2000C u TDS1000C-EDU



Onucanue pyHKuMM ocumnnorpada

B nanHo#i T1aBe conepikaTcsi CBEACHUs, ¢ KOTOPBIMH HEOOXOAUMO 03HAKOMHUTBCS
10 Hayaja padboTsl ¢ ocumniorpadom. st ycnenrHoi padboTsl ¢ ocuuuiorpapom
HEOOXOMIMO M3Y4UTh CIIeNyIolIHe ero (pyHKInH.

m  Hacrpoiika ocriumrorpada.

B CuHXpOHHU3AITH.

B 3anuch CUTHAIOB (OCIHAIUIOTPAMM).

B Bribop MacmTaba v MOJI0KESHHS 0OTOOpaKCHHSI CHTHAJIA.
B lI3MepeHue mapaMeTpOB CHI'HATA.

Ha cnemyromem pucyHke mpuBeneHa OIOK-CXeMa Pa3TuIHbIX (YHKIIHH
ocruiuiorpada 1 ux CBA3eH ApYyT ¢ APyTroM.

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 ocuunnorpada

WUcnonb3oBaHue yHKLUM

ABTOyCTaHOBKa

Crenyer BHUMAaTEIbHO U3YUUTH CIEAYIOMINE TP QYHKIUH, KOTOPbIE MOTYT 4acToO
HCTIOJIB30BAThCS IIPU paboTe ¢ ocimuiorpadom: ABTOycTaHOBKA, ABTOANAINA30H,
COXpaHEHHE HACTPOEK U BOCCTAHOBJIEHHUE HACTPOEK.

[Ipu xaka0M Ha)KaTUX KHOTIKH ABTOYCT (D)YHKIIHS aBTOYCTAHOBKH 0O€cTIiednBaeT
CTa0MIBHOE OTOOpaKEHHE OCIIMIIIOrpaMMBl. B 3TOM pesknme mponu3BOIUTCS
aBTOMaTH4ecKasl HacTPOWKa BEPTUKAILHOTO W TOPU30HTAIHHOTO MacmTaba
oTOOpakeHMsI, a TAKKe MapaMeTpoB CHHXpoHU3anuu. Kpome Toro, B TaHHOM
pekuMe B 00JIaCTH KOOPAMHATHON CETKH 0TOOpakaroTcs pe3yibTaThl psija
ABTOMATHYECKHUX M3MEPEHUH, 3aBUCSIINX OT THIIA CHUTHAJIA.
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Onucanue GyHKIUN ocuuuiorpada

WUcnonb3oBaHue yHKLUM
ABTOQMaNa3oH

CoxpaHeHue HaCTPOMKK

BoccraHoBneHue
HaCTPOMKM

HacTponka no ymonyasuio

CuHXpOHU3aUuA

ABTOMaTHYECKUN JHaria30H — HETPEPHIBHO ACUCTBYOMAs (YHKIUS, KOTOPYIO
MOYKHO BKITIOYATh M OTKIJIIOYATh. YCTAaHOBKA HACTPOEK C MIOMOIIBIO 3TOH (DYHKIIHH
MO3BOJISIET OTCJIEKUBATh CUTHAJI TPU OBICTPHIX €r0 U3MEHEHUSAX WIN MPHU
nepeHoce NpoOHKKA B APYTYIO TOUKY HCCIIEAYEMOM CXEMBI.

Tekymue HaCTpOWKK ocumiuiorpada COXpaHsIIoTCs Yepe3 MATh CEKyH[ T0CIe
BBOJIa IIOCJIEHET0 M3MEHEHUS HACTPOEK J10 OTKJIIOUEHHS IUTaHuUs ocLuiorpada.
[Mpu cnemyromeM BKIIOUSHHN OCIMILIOrpada NpOUCXOAUT BOCCTAHOBIICHHE ITUX
HaCTpOEK.

C IIOMOIIIBbIXO MCHIO ((COXp/BBIBOB)) MOXXHO COXPaHUTh N0 ACCATU pa3JIMYHBIX
HACTPOCK.

Kpome Toro, MO>XKHO COXpaHATh HACTPOMKH B 3allOMUHaroIEeM ycrpoictse USB.
3anomuHatromee ycTporictso USB ucnonssyercs B ocrmiuiorpade B KauecTBe
CBEMHOTO YCTPOMCTBA ISl XpaHEeHHUs U U3BJIeUeHUs AaHHbIX. (CM. cTp. 67, [lopm
s3anomunarowjezo ycmpoticmea USB.)

Ocumitorpad Mo3BOJISIET BOCCTAHOBUTH MOCIIEIHIO HACTPOWKY,
WCTIOJIh30BABIIYIOCS IO OTKJIFOUCHHS MUTAHUS, 2 TAKKE JIIO0YIO U3 COXPAaHCHHBIX
HACTPOEK WM HacTpouKy mo ymomdaauo. (Cm. ctp. 101, Coxpanenue u
soccmaHogienue.)

3aBozn mocTaBiseT ocuuiuiorpad ¢ HaCTPOUKON AJIsl OOBIYHOTO peXUMa PabOTHI.
DTa HaCcTpOIKa ABIAETCS HACTPOUKOM 1Mo yMomdaHut0. 7S ee 3arpy3ku cieayer
Haxxath KHONKY HacTpoiika mo ymonryanuio. OnucaHue napaMeTpoB 3TOH
HaCTPOUKU cofepKutcs B pasaene [lpunoocenue D. Hacmpoiixa no ymonuanuro.

[MapameTpbl CHHXPOHU3ALMH ONPENEIISIIOT MOMEHT Havyasa coopa JaHHBIX U
otoOpakeHus curHaia ocuuwutorpadom. [IpaBunbHEI BEIOOp MapaMeTpoB
CHHXPOHHU3AIINHU TO3BOJISAET YCTPAHUTH HECTAOMIFHOCTD H300paXKeHUS HITH
€ro nponajgaHue Ha dKpaHe U JOOUThCS 0TOOpaKEeHUs CUTHAJA, yIOOHOTO s
BOCIIPHUATHSI.

TN

£ 171N
y

e

/
]

LITTTT¢:

CurHan ¢ cMHXpoHu3aLneit CurHan 6e3 CMHXpOHW3aLWK
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Onucanue QyHKIUI ocuuuiorpada

CBejicHHSI, KacarOIINEeCss KOHKPETHBIX OCHUIUIOTPadoB cM. B raBe OcHOGyL
pabomol. (CMm. c1p. 16, Dnemenmot ynpasnenus cunxponuzayueti.) CM. TakxKe
rnaBy Cnpagoynuk. (CMm. ctp. 106, Dnemenmot ynpasnenus cunxponusayueti.)

[Ipu Haxkarun kaonku Ilyck/cTon nian OAMHOYH 3amyck AJs Havyana coopa
JaHHBIX OCHUIUIOrPad)OM BBIITOTHSIOTCS CIEAYIOIINE JeHCTBUS:

1. COop M0CTaTOYHOTO KOJUYECTBA JAHHBIX I OTOOPaKCHUS 4aCTH
CUTHAaJa CclieBa OT TOYKH 3aITyCKa CHHXPOHH3AIMH. DTO HAa3bIBAETCS TAKKE
HWHTEPBAJIOM JI0 3aITyCKa.

. [pomomkenne cOopa TaHHBIX B OXKUJIAHUHA BO3HUKHOBECHHUS YCIIOBHSI 3aITyCKa.
. OOnapyxeHne yCIOBHS 3aITyCKa.
. IpomomxeHnue cOopa NaHHBIX JIO 3AIOTHEHUS BCell 3alMCH CUTHAJA.

. OTO6pa)KCHI/IC 3allMCaHHOI'O CHUI'Halia.

MMPUMEYAHUE. Ilpu cunxponusayuu no ppoHmam uiu UMnyIbCHOU
CUHXPOHUAYUU OCYUTLIOZPAQ 8bIHUCTAECM YACHOMY 803HUKHOGEHUS COObIMULL
cunxponuzayuu. 3Havenue 3moi Yacmomvl OMOOPANCAENCIL 8 NPABOM HUNCHEM
yeny aKpamua.

Mctoynmk  IlapameTps! HCTOYHMKA CHHXPOHM3AIMHN MTO3BOJISIOT BEIOPATh CUTHAI,
HCTIOJIb3YyEeMBIH OCIIILIOrpadoM JITsi CHHXPOHHU3AINHA. TaKUM HCTOYHHKOM MOKET
CIIy’KUTb CETh MUTAHHUA IEPEMEHHOTO TOKa (TOJBKO MPU CHHXPOHU3AINH 110
(GpoHTY), a TakKe 000 CUrHaJ, HOCTYNAOIINI Ha OalOHETHBII pa3beM KaHasla
win Ha OaiioHeTHBIN pazbeM Ext Trig (BHemHss CHHXpOHU3AIHS).

Tunbl B ocummmorpade nmeercs Tpu THITA CHHXPOHHU3AIMH: CHHXPOHU3ALHUS 110
(hpOHTY, BUIEOCHHXPOHU3AINS ¥ CHHXPOHU3ANNS IO JUTHTEIbHOCTH UMITYIIbCA.

Pexumbl  BwiOop pexxnma CHHXpOHH3AMK ABTOMATH4YeCKUi 3amyck win OOBIYHBIN
ITO3BOJISIET OTIPEACITUTE CIToc00 cOopa MaHHBIX OCIULIOrPadoM B OTCYTCTBHE
ycaoBwmii 3amycka. (Cm. ctp. 107, Pescumor.)

J51 omMHOYHOTO 3amycka cOopa JaHHBIX CleayeT HakaTh KHONKY QOIUHOYH
3amycK.

Tvn Bxopa Tun BXoma CHHXpPOHHM3AINH MTO3BOJISIET YKa3aTh, KaKas 4acTh CHTHaja OyaeT
MOCTyNaTh Ha BXOJ[ CXEMbl CHHXPOHHU3AIUU. DTO MOMOTaeT JOOUThCS
YCTOHYHBOTO M300payKeHIsI CHTHAIA.
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MNonoxeHue

HaknoH n ypoBeHb

24

Jns ycTaHOBKM THIIA BXOJa CHHXPOHHU3ALUH HAKMHUTE KHONIKY MeHI0 CHHX U
BbIOEpUTE TUN CUHXpOoHU3auuu «PpoHT» nin «MIMIynecy, a 3aTeM BeIOEpUTE
napameTp «Tun Bxogay.

TMPUMEYAHUE. Tun exooa cunxporusayuu eiusien moibko HA CUSHAI,
no0asaemblll Ha CUCMemMy CUHXPOHU3AYUY. DMom napamemp He éiusem Hd
WUPUHY NOJLOCBL NPONYCKAHUSL U MUN 6X00d OJIs CUSHAA, OMOOPANCAEMO20 HA
IKpame.

s mpocMoTpa ¢hopMbl cCUrHaJIA, TOIaBAEMOT0 Ha BXOA CHUCTEMbl CHHXPOHH3AINH,
HaXXMUTE U yaepxkuBaiTe kHonky IIpocm umn cuHX.

Perymsitop monoskeHus 10 TOPU3OHTAIH 3a/1a€T BPEMsl MEXKIy TOUKOH

3alycKa CHHXPOHHU3AIUK U IICHTPOM 3KpaHa. J[OTOIHUTENbHBIC CBEICHUS

M0 UCIOJIB30BAaHUIO 3TOTO PETYASTOPA IS YCTAHOBKH IMOJIOKCHHS TOUKH
3amycka CHHXPOHH3AIUH COIepKaTesl B pasaene Macumab u nonoxcenue no
eopusoumanu, unmepsan 0o 3anycka. (Cm. crp. 26, Macwuma6 u nonodicenue no
20PUBOHMANU, UHMEPBAT 00 3aNYCKA.)

OnemeHTHl ynpasieHus «KpyTusHa» u « YpOBEHB» IMOMOTAOT 33aTh apaMeTPhl
cunxponuzanuu. [lapamerp «KpyTusHa» (TOMBKO 11 CHHXPOHU3AIUH 110
(bpoHTY) ompenenseT, OyIeT JIi MOUCK TOYKH CHHXPOHU3AINH TPOU3BOIUTHCS
ociuiorpad)oM Ha HapacTaroIIeM WU HUCXOASIEM (ppOHTe cUrHaa.

Pyuka YpoBeHb B rpymre «3amyck» 3a7aeT MECTO TOYKH CHHXPOHH3AINN Ha
HapacTaoUIeM I HUCXOJSIIEM (PPOHTE CUTHAIA.

Hapacrarowpmin ppoHT HucxoasLwmin poHT
YpOBEHb CUHXPOHM3ALIMM
yCTaHaBMnMBaeTCs no
BEpTUKanM

CMHXPOHW3aLMs NPON3BOAMTCS MO HapacTaloLemy unm
HUCXOAALLEMY (DPOHTY

PyxoBozcTBO 10 3kcIutyaTanuu ocuuiorpados cepun TDS2000C u TDS1000C-EDU



Onucanue QyHKIUI ocuuuiorpada

Perucrpaums curHanos

[pu 3anucu curHana (coope AaHHBIX) ocHuLIorpad mpeodpasyer ero

B IppoByto GopMy u oToOpakaeT Ha dKpaHe. Pexnm cOOpa JaHHBIX
ompenersIeT crmocod Mpeodpa3oBaHus cUTHAIa B ITU(GPOBYIO GopMy, a mapameTp
MacmTaba BpeMEHHU BIUSET HA BPEMEHHOW WHTEPBAl M YPOBEHb JCTaIH3aluH
3aIICHIBAEMOTO CUTHAJIA.

PexuMbl cobopa paHHbIX Hmeetcs Tpu pexnma cOopa JaHHBIX: BEIOOPKA, MMKOBAst IETEKIHS U yCPEIHEHHE.

Bbibopka. B sTom pexume 11t BOCCO3IaHUs CUTHAIA OCIMILIOTpad) MPOU3BOIUT
BBIOOPKY OTCYETOB IO PaBHOMEPHO pacIpeesieHHbIM HHTepBajiaM. JlaHHBIH
PEXUM B OOJNBLUIMHCTBE CITy4aeB IMO3BOJISIET TOYHO OTOOPA3UTh CUTHAIL.

OnHako pexxuM BBHIOOPKM HE TIO3BOJISIET OTCIEIUTH OBICTPBIE (PIyKTyaluu
CHT'HaJIa, KOTOPbIE MOTYT TONAaaTh B MHTEPBAJIBI MEXKIY TOYKAMH PETHCTPALINN
OTCYETOB. JTO MOXKET IPUBECTH K HAIIOKEHHSM, a TAKKE K ITOTEPE KOPOTKUX
HUMITYJIbCHBIX COCTABIISIONINX CUTHANA. B MOoJoOHBIX Cilydasx peKOMEHyeTCsI
WCIIONIb30BATh PEXKHUM MUKOBOM netekuuu. (Cm. crp. 27, Hckaowcenus 8o
8peMeHHOl obnacmiu.)

MukoBas petekums. B sToM pexxume ocrmuiorpad IpON3BOAUT HOHMCK
MaKCUMAaJIbHBIX 1 MUHUMAJIbHBIX 3HAUE€HUI BXOJHOTO CHUTHAJa M0 KKAOMY
MHTEpBaIy MEXIy TOUKaMHU PETUCTPAINH, U 3TH 3HAYSHUSI UCIIOIb3YIOTCS IS
oToOpakeHHsI CUrHasa. Takoi pesKUM MO3BONISET PETUCTPUPOBATH U OTOOpaXKATh
KOPOTKHE MMITYJIbCHI, KOTOPBIE MOTYT OBITh YTEPSHBI B PEKUME BHIOOPKHU.
VYpoBeHb IIyMa B 3TOM pEKHME MOBBIIIAETCS.

YcpepHeHue. B pexxume ycpeTHEHHs OCIULIOrpad MPOU3BOAUT PETUCTPAIHIO
CHUTHAJIa 10 HECKOJILKUM MEPUO/IaM C MOCIEAYIONINM YCPEAHEHUEM Oy YeHHBIX
JAHHBIX U 0TOOpakeHNEeM YCPEIHEHHBIX Pe3ylbTaToB. J|aHHBIA PEKUM MOKHO
KCIIONIb30BATh VISl CHIDKEHUS YPOBHSI CIIYYaHOTO IITyMa.

macwTad Bpemenn  Ocuuiiorpad npeobpasyer CMrHaibl B LE(PPOBYIO GOpPMY, PETHCTPHUPYS YPOBEHb
BXOJTHOTO CHUTHAJIa B OTPE/CICHHbIC MOMEHTHI. V3MeHsIst MaciTad BpeMeHH,
MOKHO M3MEHSATh YaCcTOTY MpeoOpa3oBaHus B U(POBYIO GhopMmy.

Jli1s1 yCTaHOBKH HY>KHOTO 3Hau€HHs MacIuTada BpEMEHH 110 TOPU30HTAIbHOM OCH
ucnoib3yercs pydka Macmrad B rpymnmne « Opu30HT.».
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3apgaHue macwTaba U NonoXeHus ocuunnorpaMmmbl

MonoxeHue n macwTab no
BepTUKanu

MacwTab 1 nonoxeHue no
FOPM30HTaNu; UHTepBan
A0 3anycka

Jns u3MeHeHns BUa OCIFIUIOrPaMMBI MOYKHO YCTaHOBUTH MacIITa0

Y TIOJNIO’KeHHe ocIuuiorpamMmel. [Ipn n3MeneHnn macmraba pazmep
OCITMJIIOTPaMMBI YBEJTUUYHUBACTCS MU YMEHbIaeTcs. [Ipyu n3MeHEeHUU MOT0KECHUS
OCIIMIUIOrpaMMa CIIBUTAeTCsI BBEPX, BHU3, BIIPABO WJIH BIIEBO.

JIs KaXKI0T0 CUrHaNa Ha 3KpaHe 0TOOPaKAETCsl COOTBETCTBYIOIIHMA WHINKATOP
KaHalla, pacloiIoKEeHHBIN CIeBa OT MacmTabHOM ceTkn. MHAnKaTop yka3piBaeT
ONOPHBIA YPOBEHb OCUUIIIOTPAMMBI.

Ha skpane umeercst 00macts 0ToOpaskeHus U mojist orcyeroB. (Cm. crp. 9,
Obracmo sKpaua.)

J1st m3MEeHEeHUs TOTI0KEHUS OCLIIIIIIOrPAMMBI IO BEPTHUKATIU MOXKHO MEPEMECTUTh
ee Ha DKpaHe BBEpX WK BHU3. /|1 CpaBHEHHUS CHTHAIOB MX N300PaYKESHHUSI MOYKHO
BBIPOBHSATH JIPYT OTHOCUTENHHO JPyTa WK Pa3MECTUTH OAHO O JPYTHM.

Kpome Toro, MOXHO U3MEHATHh MacHITad OCIHILUIOTPaMMBI IO BepTukanu. [lpu
3TOM OCHUMJIIOTPaMMa CKHMAETCS WIIM PaCcIIUpPSETCs OTHOCUTEIHHO OMIOPHOTO
YpPOBHSI.

CBezneHusi, Kacalouecss KOHKPETHBIX ocuuiorpagos cMm. B miaBe OcHogwl
pabomul. (CM. cTp. 14, Dnemenmul ynpasienus omoopadceHuem no 6epmuKai.)
Cwm. Ttaroke tnaByCnpasounuk. (CMm. ctp. 117, Dnemenmor ynpasnenus
omobpasiceruem no 8ePmMuKailL.)

Pyuxa ITonosxkenue B rpynmne «l OpU30HT.» MO3BOJISET NPOCMATPUBATh
OCHWJIIOTPaMMY 10 TOUKH 3aIyCcKa, IOCJie Hee WIIH B ONpeelIeHHON 00macTu 10
U TIOCJIE 3TOW TOUKHU. 1Ipu M3MEHEHNH TOJIOKEHUS 110 TOPU30HTAIH (paKTHUECKH
M3MEHSETCS BpeMs MEX/Iy MOMEHTOM 3aIlycka M TOYKOM LeHTpa 3kpaHa. (OT1o
BBINJIIUT Ha SKpaHe KakK MepeMelleHHe OCHUIIOTPaMMBbI BIIPaBO WM BIIEBO.)

Hampumep, nnst onpeneneHus IpUUKUHBI BCIJIECKAa CUTHAJA B MPOBEPSIEMOi

e MOXKHO YCTaHOBHTH 3aITyCK CHHXPOHH3AIIMH IO MHUKY BCIIECKa U BBIOPATh
WHTEPBAJ JI0 3aITycKa, TOCTaTOYHBIN M1 MOYICHHS JaHHBIX 10 BCIUICCKA.
PesynbraTs! aHanmm3a 3TUX JaHHBIX MOTYT IIOMOYb OTIPEACINUTh MPUINHY BCIUIECKA.

Jns n3menenus Mmacmrada Mo ropu30HTANIN BCEX OCHMIITIOTPAMM CITYKUT pydKa
Macmrad B rpynmne «lopuzont.». Hanpumep, ans usmMepenus ypoBHs BeIOpoca
Ha HapacTarolleM (pOHTE CUIHajJIa MOXET NOTPeOOBaThCsl OTOOPA3UTh TOIBKO
OIIMH NEPUOJ CUTHAJA.
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Macitab mo ropu3oHTaIH 0TOOpakaeTcs Ha SKpaHe ociwniorpada B Buie
3HAUCHHS BpeMsl/JIelicHHe B 00IacTH SKpaHHBIX Haamuced. [lockonbKy Juist
BCEX aKTHBHBIX CHTHAJIOB UCIIOJB3YETCs O0IIas 1IKaia BpeMeHH, Ha dKpaHe
0TOOpaKaeTCs TOJILKO OJTHO 3HAYCHHE MacITada JUlsl BCeX aKTUBHBIX KaHAJIOB,
3a UCKJTIOYCHUEM CITydast UCTIONb30BaHus PyHKIMK 30Ha okHAa. CBeleHus 00
WCITOJIb30BaHUH (PYHKIIMH OKHA CM. B pasmene 3ona okna. (CMm. ctp. 95, 3ona
OKHQ.)

CaeneHmsl, Kacalomuecss KOHKPETHBIX ocHuIorpadoB cM. B TiaBe OcHosbl
pabomul. (CM. ctp. 15, Ilonoxcenue.) CM. Taxxke raBy Cnpagounux.(CM. ctp. 94,
Ilo copuzonmanu.)

WUckaxeHna Bo BpeMeHHOM obnactu. HckakeHHs BO3HMKAIOT TIPH CKOPOCTH
JMCKPETH3al[MK CUTHAJa, HEJOCTATOYHOM JIJIsl €M0 TOYHOTO OTOOPaXKEHHUS.
I[Tpu 3TOM 160 Ha SKpaHe 0TOOPaXKAETCsI CUTHAJ, YaCTOTa KOTOPOrO MEHbIIIE
(haKTHYIECKOM YaCTOTHI BXOHOIO CHIHAJIA, JIMOO OCHMILIONpPaMMa HEYCTOMYKBA.

daKTMYECKUIN CUrHan ¢ BbICOKOW
yacToToit

OtobpaxaeMmblit B pesynbTaTte
UCKaXeHns curHan c 6onee
HWU3KON YaCTOTON

Touku oTcyeToB

ToYHOCTH OTOOpaKEHUST CUTHANIOB OCHMILIOrpad)oM OrpaHHUYCHA MOI0COH
MIPOITYCKaHUs MPOOHUKA M caMoro ocIuniorpada, a Takke 9acToTon
nuckperusanuu. Bo n3bekaHne MCKaXEHUH MPpU OTOOPAKCHUH CHTHAJIA
HEOOXOMMO, YTOOBI YACTOTA TUCKPETH3AINHN OcIIIorpada no kpaiHeit Mmepe
B/IBOE MPEBBINIAIA YACTOTY HAaHOOJIee BEICOKOUYACTOTHBIX COCTABIISIOIINX CHTHATIA.

MakcumaipHas 4acToTa CUI'Hajla, TEOPETUUECKU AOCTYIHAS AJIs1 OTOOpaskeHUs
ocumworpagoM Ipu UMeroIeiics yacToTe JUCKPETU3aliy, Ha3bIBaeTCsl
npeaenbHOM yacToTol curnana (dactoroit Haiikeucra). CooTBeTCTBYIOIAs
4acTOoTa JUCKPETU3ALUN Ha3bIBAETCS YacTOTON AMCKpeTu3anuu HalikBucra n
paBHA YBOEHHOW MAaKCUMaJIbHON YaCTOTE CUTHAJIA.

3HaYeHUE MaKCUMaJbHON YacTOThl IUCKPETH3AIMU B ociuiuiorpade
MIPEBBINIACT 3HAYCHHE MOJOCH IPOITYCKAaHUS HE MEHEee YeM B IeCiITh pa3. Takoe
BBICOKOE 3HaYCHHE YaCTOTHI IUCKPETH3AINH IT03BOJISIET CHU3UTh BEPOATHOCTD
BO3HUKHOBEHHS HCKKCHUU MTPH OTOOpPAKEHUH CHTHAIA.

NmeeTrcst HECKOIBKO CITOCOO0B TPOBEPKH OCITMIIIOTPAMMBI Ha HaJTMIHEC
HCKAKEHUMU.

E  JI3MeHuTe MacmTad 1Mo ropu30HTAIH C IOMOIIBIO pydkd Macmrad B rpymme
«l'opuzoHT.». Pe3koe u3MeHeHHne OCUMIIOrPaMMbI CBHIIETEIBCTBYET O
BO3MO)KHOM HCKa)KEHUHU CUT'HAJIA.

B Bribepure pexum peructparuu [lukosast nerekmust (Cum. crp. 25, [Tuxosas
Oemexyus.) B 3ToM pexxnMe QUKCUPYIOTCSI MAaKCUMAaJIbHBIC I MUHUMAJIbHBIC
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3HA4YCHUS CUTHAJIa, YTO MO3BOJISACT PErUCTPUPOBATH boree 6LICTpLIC
HU3MCHCHUA OCHUIJIOI'PaMMBI. Pe3koe m3meneHne BUa OCIHUILIIOIpaMMBbI
CBUACTCILCTBYCT O BO3BMOKXHOM HAJINYUU UCKAKCHUA CUTHAJIA.

Ecnu yactora CHHXpOHM3ALNY TPEBHIIIAET YaCTOTY OTOOpakeHUs TaHHBIX,
TO BO3MOYKHBI UCK)KEHUS WIIN CUTyallls, IPU KOTOPOH CUTHAJ MHOTOKPAaTHO
MEPECEKAET YPOBEHD 3allycKa CUHXpoHu3auuu. [Ipu ananuse curaaisa MOXHO
OTIPENIEINTD, MTO3BOJISIET JI ero (hopMa TOOUTHCS OMHOKPATHOTO 3aITycKa
CHUHXPOHU3AIIMHU TPU BEIOPAHHOM YPOBHE 3aITycKa.

Ecnu nmeeTcs HECKONBKO BEPOSTHBIX TOYEK 3aIlyCcKa, TO CIEIyeT

BBIOpaTh TakoW ypOBEHb 3alycKa, PU KOTOPOM CYLIECTBYET TOJIBKO OfHA
TOYKa 3aIllycKa CHHXPOHM3aLUH 3a nepuox curnaia. Ecmu ke gactoTta
CHUHXPOHU3AIIUH MO-TIPEKHEMY TPEBbIIIAET YaCTOTY OTOOPaKEHHS TaHHBIX,
TO BCE €Il UMEETCsl BEPOATHOCTh NCKAXKEHUH.

Ecnu gactora CUHXPOHM3AIlU HUXKC, JaHHAs IIPOBEPKa HGB(I)(I)GKTI/IBHS..

Ecnu oToOpaxkaeMblii curHan sBIsCTCA TaK)Ke HCTOYHUKOM CHHXPOHH3ALINH,
JUTS OLIEHKH €T0 4acTOTHI CJIEAYET BOCHOIb30BATHCA KOOPAMHATHON CETKON
nnu Kypcopamu. CpaBHUTE MOITy4E€HHOE 3HAUCHUE CO 3HAYEHUEM YacTOThI
CHHXPOHHU3AIIMHU, OTOOpaKaeMBbIM B IIPAaBOM HIDKHEM YTy 3KkpaHa. Eciu
9TH 3HaYEHMSI CYILIECTBEHHO Pa3INYyaroTCsl, BO3MOYKHO HaJINUUE UCKaKEHUIH
CUTHAaJja.

B crenyrorieit TabimIe MpUBEICHBI 3HAYCHUS MacIITaba BPEMEHH, KOTOPbIE
ClIelyeT UCTOJb30BaTh BO M30C)KaHNE UCKAKCHUH MPU PA3IMIHBIX YaCTOTaxX
CHUTHAJIOB M COOTBETCTBYIOIIMX YACTOTAX JAUCKpETH3aAMU. [Ipu 3HAYCHUAX
Maciiraba 1Mo ropu30HTaIH, OTBEYAOIINX MaKCHMAIbHOM 4acTOTe Pa3sBEePTKH,
HCKa)XECHHSI MAJIOBEPOSTHBI BCIICACTBUE OTPAHUYUCHUS TTOJIOCHI IPOITYCKaHUS
BXOJIHBIX YCHJIUTEJICH ocuusuiorpada.
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HacTpoiku ans ycTpaHeHUsi UCKaXeHWIA B pexume BbIGOpKM

Macwrab

BpemMeHu Bbi6opok B cekyHay Makcumym
2,5Hc 2 I'eblblc 200,0 My t
5,0-250,0 HC 1-2 'sbIG/C” 200,0 Myt
500,0 HC 500,0 MsbiG/c 200,0 Mry t
1,0 mMkc 250,0 MebI6/c 125,0 My t
2,5 Mkc 100,0 MBbi6/c 50,0 My
5,0 MKc 50,0 MBbib/c 25,0 My
10,0 Mk 25,0 MBbi6/c 12,5 Myt
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 MBbib/c 1,25 MT'y
250,0 mkc 1,0 MBbib/c 500,0 k'
500,0 mkc 500,0 kBbIb/C 250,0 k'y
1,0 mc 250,0 kBbIb/C 125,0 Ky
2,5mc 100,0 kBbIG/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 kBbIG/C 5,0 '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 BbIG/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 3aBucumocTv 0T Mogenu ocuunnorpaga.

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

BbinonHeHne namepeHun

Ocmwiorpad oroOpakaeT rpaduKy HAIPSKSHUS 110 BPEMEHU U MTO3BOJIAET
BBITIOJTHATD PAa3JIMYHbIE U3MEPEHUS 0TOOpaKaeMOi OCIUILTIOTPAMMEI.

HmeeTcst HECKOTBKO CIIOCOOOB BBHIMOIHEHHSI U3MepeHHiH. MOKHO UCIIONB30BAaTh
KOOPAMHATHYIO CETKY, KypCOPHI HIIH PEe3YJIbTaThl aBTOMATHUECKUX U3MEPCHHH.
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MacuwrabHas ceTka

Kypcopbli

JlaHHBI! METOJT TO3BOJISIET OBICTPO BBHITOIHUTH BH3YAIBHYIO OLIEHKY ITapaMeTpPOB
curHana. Hampumep, MOKHO BHU3yalIbHO OIEHUTH aMILTUTYAY CUTHaja 1
OTIPEIIEIINTh, YTO OHA HECKOJIBKO TpeBhimaeT 100 mMB.

s mpocThIX U3MEpEeHH MOKHO BOCIIONIB30BaThCS MTOACYETOM KOJIMYECTBA
OCHOBHBIX U IIPOMEKYTOUHBIX JI€JIEHUN KOOPJUHATHON CETKHU C MOCIETYIOINUM
YMHOXEHUEM pe3ylibTaTa Ha Ko3QQUIueHT MacTaOupoBaHus.

Hanpumep, ecian MexXay MakCUMaJIbHBIM ¥ MUHHUMAJIbHBIM 3HAUYCHUSIMH
CHT'HAJIa UIMEETCS TATh OCHOBHBIX BEPTUKAJIBHBIX JCJICHNI CETKH U U3BECTHO,
uro k03 dunment macmrabuposanus pasen 100 mB/nenenue, To 3Ha4UeHNE
aAMIUTUTYABI MOKHO JIETKO BBIYHCIUTH 1O pOpMyIIe:

5 neneunit x 100 mB/nenenue = 500 mB.

Kypcop

e ———

| _ ”‘f’—
| .\\;\h
| -”‘f’—

L= 7
| T ———

JlaHHBII MeTOx 3aKiTIoyaeTcs B EpeMEeIeHNH KypcopoB (KOTOphIE BCerra
0TOOpaXKkaloTCs MapaMu) U CYNTHIBAHUH B 00JIACTH DKPAHHBIX COOOIIEHU
3HaYEHUH, COOTBETCTBYIOIUX UX MECTONOJOKEHHUIO. VIMeeTcs qBa ThIa
KypCOpOB: IO aMILTUTY/IE U IO BPEMEHH.

[Ipu rcronbp30BaHUM KypCOpOB HEOOXOAUMO yOENIUTHCS, YTO B KaueCTBE
MCTOYHHMKA BBIOpAaH MMEHHO TOT CHTHAJI, KOTOPBIH TpeOyeTcs U3MEPHTB.

Jns1 mcnonp30BaHus KypcopoB HaXXMuTe KHOTIKY Kypcop.

Kypcopbl amnnutyabl. Kypcopsl aMIuiuTyasl 0TOOpa)aroTcst Ha SKpaHe B
BUJIC TOPH3OHTANBHBIX JUHUHA. C X MMOMOIIBI0 U3MEPSIOTCS IapaMeTphl
CHTHAJa M0 BEPTHKAIN. AMIUIUTY/B! OTCIUTHIBAIOTCS OT OTIOPHOTO YPOBHSL.
[Tpu ucnons3oBanuu pynkunu Math FFT (Beictpoe npeobpazosanue @ypoe) ¢
MIOMOIIBIO 3THX KypCOPOB M3MEPSIETCS aMILIUTYIa CIEKTPA.

Kypcopbl BpeMeHn. Kypcopsl BpeMeHH 0TOOpa)aroTcs Ha 3KpaHe B BUJIE
BEPTUKAJIBHBIX JIMHUN U IIO3BOJIIOT U3MEPHUTH MapaMeTphl CUTHala Kak I10
TOPU30HTANH, TaK U 10 BEpTUKaIN. BpeMs uzMepsercs mo OTHOIIEHUIO K TOYKE
CHHXpOHU3anuu pa3BepTku. [Ipu ncrnonb3oBannu gpynkiun Math FFT (Beictpoe
npeobpazoBanue Pypre) C MOMOIIBIO 3TUX KyPCOPOB U3MEPAETCS YacToTa.

30 PyxoBozncTBO 10 sKcIuTyararuu ocipunorpados cepuu TDS2000C u TDS1000C-EDU



Onucanue QyHKIUI ocuuuiorpada

Kypcops! BpeMeHH Jar0T TaKkKe 3HAYCHUE aMIUTUTYIBI OCIHIUIOTPAMMBI B TOUKE,
TJIe ee TepeceKaeT Kypeop.

ABTOMaTuyeckue C nomo1eo MeHIo «3MepeHus» MOKHO BBITIONHSATE JO ITSTH aBTOMATHYIECKIX
mmMepenuid. [Ipu aBTOMaTHUECKUX U3MEPECHUSX BCE HEOOXOMUMBIC BEIYUCIICHUS
MPOU3BONATCS ocIIIorpadoM aproMaTrdecku. [lockombKy s m3mMepeHuit
WCITOJIB3YIOTCS JaHHBIC B TOYKAX JUCKPETH3AIMN CUTHAJIA, TOYHOCTH 3TOTO
METO/Ia BBIIIIE, YeM MPU UCIIONB30BAHUN KOOPAUHATHON CETKU MIIH KYPCOPOB.

Pe3ynbrarsl aBTOMaTHYECKUX M3MEPEHHI 0TOOpaXaroTcs B MOJSAX o0nacTu
SKpaHHBIX COOOUICHNH. 3HaYeHUs 3TUX MOl OOHOBIISIIOTCS TIPH PETUCTPALIUU
ocuuyiorpad)oM HOBBIX JAaHHBIX.

Onwucanus u3mMepeHuii npuseneHsl B mase Cnpagounux. (CM. ctp. 98,
Buinonnenue uzmepenuil.)
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Onucanue GyHKIUN ocuuuiorpada
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Mpumepbl NpUMeHeHUA

B atom pazgene gaH psn mpuMEpoB NpUMEHEHUs AaHHOro npubopa. Ha
YIPOLICHHBIX IpUMepax IeMOHCTPUPYIOTCs GyHKIHMH ociiuiorpada u
MPUBOISTCS COBETHI 110 MCIIOIb30BAaHUIO JAHHOTO MPHOOpa I U3MEPEHUI.

B BpIloJIHEHUE MPOCTHIX U3MEPEHU I
Hcrnonp3oBanme GyHKITMH ABTOyCTaHOBKA

Hcnonp3zoBaHne MEHIO U3MEPEHHN AJIS BBIIOIHEHUST aBTOMAaTHYECKHAX
U3MEPEHUH.

I/I3MepeHMe ABYX CUTHAJIOB U PaCUYCT YCUJICHHA.

®  [IpumeHeHHEe aBTOMAaTHYECKOTO BBIOOpA MPENENIOB U3MEPEHUI AT
HCCIIEIOBaHUS HECKOJIBKUX TOYEK 3aMepa.

B  BrinonHeHre KypCOPHBIX U3MEPEHUM.
N3mMepeHne 4acToThl M aMILTUTY/IBI KOJIe0aTeTbHOTO TIEPEXOHOTO Ipoliecca.
W3mepenne IMTENbHOCTH UMITYJIbCA.
W3mepenne BpeMeHHN HapacTaHUS.
®  AHanu3 curHana
[IpocMoTp curHaia ¢ BEICOKMM YPOBHEM IIIyMa.
Hcnonb3oBanne QyHKINUN YCPEAHEHHS ISl OTJCIICHHS CUTHANA OT LIyMa.
®  Perucrpanus OIMHOYHOTO CHUTHAJA.
Ontumusanmsi coopa JaHHBIX.
B M3MepeHne 3aJepKKU PacIpOCTPAHEHUsI CUTHANIA.
B CuHXpOHM3ALYS 110 AJIUTEIBHOCTH UMITY/IbCA.
®  CuHXpOHM3ALY 110 BUACOCUTHAILY.
CHHXpOHM3aIMs 110 TOJISM H CTPOKaM BHICOCUTHATA.
Hcnonp3oBanne GpyHKINU OKHA U IPOCMOTPA XapaKTEPUCTHK CUTHAJA.

B Anamms nmuddepeHInanbHOr0 KOMMYHHUKAIIMOHHOTO CUTHATIA C TIOMOIIHIO
MaTeMaTHIeCKUX (DYHKITHH.

= [IpocMOTp U3MEHEHUI UMIIEJIaHCa B CETU C MUCTIOJb30BaHUEM pekuMa XY U
MIOCJIECBEYCHUI.

B Peructpamus nanseix (st mogeneir TDS1000C-EDU nvenoctymnHa)

B [Ipenensusiii Tect (Uit moneneirt TDS1000C-EDU Henocrtymen)
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IIpumeps! npuMeHeHUs

BbInonHeHne NPOCTbIX M3MEepPeHUN

[pennonoxum, TpeOyeTcsi POCMOTPETh CUTHAI B IIETIH, TPHYEM aMILTUTY/Ia WU
YacTOTa CHTHalla HeM3BeCTHBI. HeoOxommumo OBICTPO MOMYUYUTh H300paKeHne
CHUTHaJIa 1 I3MEPUTH €TO YacTOTY, MEPHOA U pa3Max.

WUcnonb3oBaHue pyHKLmMM

34

ABTOYyCTaHOBKa

f

e —A—o

CH1

UTo0bI OBICTPO MOTYYUTH H300PAKCHUE CUTHAJIA, BBITIOHUTE CIICTY OIS
EUCTBUA.

1.
2.

5.

Haxwmure xkaonky 1 (MeHro kaHana 1).

Haxwmwure nocnenoBarensHo IIpodnuk P Hanpsikenue » 3atyxanue P
10X.

Ecnu ucnone3ytorcst npodHuku P2200, ycTaHOBHTE MEPEKITIOUaTENN B
nonoxenne 10X.

[MoncoenmanTe K UICTOYHUKY CUTHAJIa HAKOHEYHUK MPOOHUKA KaHana 1.
IToncoenuHUTE OMOPHBIN BHIBOJ K ONTIOPHOM TOUKE MUCCIEAYEMON CXEMBI.

Haxxmute kHOTIKY ABTOYCT.

[TapameTpsl ynpaBieHHS CUTHAIOM (BEPTUKAIbHBIE, TOPU30HTAIBHEIE U
CHHXPOHHU3aLMs) OyAyT YCTaHOBIEHBI OCIIIUIOrpadoM aBToMarudecku. [lpu
HEOOXOOUMOCTH MOTYYHTh yI0oOHOE Uil padOTHl U300pakeHUE CUTHAJA STH
napaMeTpsl MOXKHO U3MEHUTh BPYYHYIO.

[MPUMEYAHUE. Ha sxpane 6 obracmu cuecHana omoopaxcaromest pesyivmanol
ABMOMAMUYECKUX USMEPeHU, 3a8UCAuUe OM KOHKPEMHO20 MUna CUSHAA.

CaeneHust, Kacaroniuecss KOHKPETHBIX OCIIIIIOrpadoB cM. B TiiaBe Cnpasounux.
(C™m. ctp. 86, Asmoycmanosxa.)
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IIpumeps! nprMeHeHHS

BbinonHeHne  Ocuwmsmtorpad mo3BoJIsIE€T BHITOIHATH ABTOMAaTHUECKHE U3MEPEHHUS OONBITHHCTBA
aBTOMaTMYyeCKux  OTOOpaskaeMBIX CHTHAJIOB.

U3MepeHni

NTPUMEYAHUE. Ecnu 6 none «3nauenue» omodpasicaemcsi ONpOCUMenbHbulil 3HAK
(?), 9mo o3nauaem, YMo CUSHAL GLIXOOUTN 30 SPAHUYLL OUANAZ0HA USMEPEHUSI.

C nomowvto pyuku Macuumaé 0jisi coomeemcmeayouieco KaHaua 6 epynne
«Bepmuk.» (6onvm/0en) ymeHvuume yy8cmseumenrbHOCMy Uil Ompe2yiupyime
Macwmaé no copusonmanu (cex/oen).

I[J'ISI HU3MCPCHUA 9aCTOThI CUI'HaIa, IEprUoaa, padMaxa, BpEMCHHU HapaCTaHUA U
JJIATEIBHOCTH IMOJIOKUTEIIBHOTO UMITYJIBCA BBIITOJIHUTE CICAYIOIUE HeﬁCTBHH.

1. Haxwmute kHOnKy M3MepeHust, 9TOOBI 0TOOPA3UTh COOTBETCTBYIOIIEE MEHIO.

2. Haxwmure BepxHIOI0 QyHKINOHAIBHYIO KHONKY. [losiBHTCS MeHIO MeHro
n3MepeHuit 1.

3. Haxwmure kHonky Tunm P> Yacrora.
B nosne 3HaueHue MOSBUTCS MOCTOSIHHO OOHOBIISIEMBIH PE3y/IbTaT H3MEPEHUSL.
4. Haxwmure xHonky Ha3zan.

5. Haxwure BTOpyIO cBepXy (DYHKIMOHAIBHYIO KHOTIKY. [losBuTcs meHIo MeHto
M3MEpeHuH 2.

6. Haxwure kHonky Tun » Ilepuon.
B mone 3nauenue mosiBUTCSI IOCTOSTHHO OOHOBIISIEMEIHN pe3yJIbTaT H3MEPECHHUS.
7. Haxwmure xkHonky Haszan.

8. Haxwmure cpenHioro GyHKIMOHATBHYIO KHOMKY. [losiBUTCSI MeHI0O MeHto
HU3MepeHun 3.

9. Haxwmwure kHonky Tum P Pa3zmax.
B mone 3nauenue MostBUTCS MOCTOSTHHO OOHOBIISIEMBIN pe3yabTaT H3MEPEHHS.
10. Haxxmute knonky Ha3zan.

11. HaxxmuTe BTOpyIO CHHU3Y (PyHKIMOHAIBHYIO KHONIKY. [losBUTCS MeHIO MeHro

n3MepeHui 4

12. Haxxmute kHonky Tum » Bpems Hap.
B nosne 3naueHue MOsBUTCS MOCTOSIHHO OOHOBIISIEMBIH PE3yAbTaT H3MEPEHUS.
13. Haxwmurte knonky Hasan.

14. HaxxmMuTe HIKHIOI (QYHKITHOHAIBHYIO KHOTIKY. [losBUTCS MeHIO MeHto
HU3MEPEHUH 5

15. Haxxmute kHonky Tum » JlauT. moa .
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IIpuMepsl npUMeHEHHUS

B none 3naueHne nosIBUTCS HOCTOSHHO OOHOBISIEMBII PE3YybTaT U3MCPCHU.

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

M3MepeHV|e aByX CUrHanos HpCﬂHOHO)KI/IM, IIpyu MPOBCPKE alrapaTrypbl HY>KHO U3MEPUTH KOB(I)(I)I/IL[I/ICHT

36

YCHUJICHHUS YCHIIUTEIIS 3BYKOBBIX 4acToT. B aToM cityuae morpelyercst reHepaTtop
3BYKOBOTO CHUTHAJIa, KOTOPBIH OBl MOJaBal TECTOBBIM CUTHAM Ha BXOJ YCHIUTENS.
[MoaxmounTe nBa KaHajda ocHuuiorpada K BXOMy W BBIXOLY YCHIIUTENS, KaK
MOKa3aHO HWXe. V3MepbTe ypoBHH O0OMX CUTHAJIOB U BOCIOJIB3YHTECH
MOJTY4E€HHBIMH 3HAaYEHMSIMU AJISI pacyeTa yCUJICHUs.

.

( )

-

d O

CH1 CH2 j
%
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IIpumeps! nprMeHeHHS

CH1
Pasmax

2.04v

P N ” CH2
Pasmax

206mV
CH1

\ Het

{/
\
\_-H 1(111! -
i\
{/
N\

T
/
——

N\ e

J N T

’,
/

~ CH1
Het

UToObI aKTHBHPOBATh M BRIBECTH HA SKPaH CUTHAJIBI, OCTYMAKOIINE 0 KaHay |
Y KaHaTy 2 ¥ TOJXYYHTh Pe3yJIbTaThl H3MEPEHH 10 000UM KaHallaM, BBITTOITHUTE
CJEAYIOIINE NEHCTBUS.

1.
2.

A

o

10.

11.

Haxxmute kHOTIKY ABTOYCT.
Haxwmwure xHoniky M3mepennsi, 9To0BI 0TOOPAa3UTh COOTBETCTBYIOIIEE MEHIO.

HaxxmuTe BepxHIOI0 (YHKIIHMOHATLHYIO KHOTIKY. [losBuTcs MeHI0 MeHro
u3MepeHunt 1.

Haxwmure kaonky Mcrounuk » CHI.
Haxwmure kaonky Tunm P> Pazmax.
Haxxmure kHonky Hazan.

HaxxmuTe BTOpyIO cBepXy QYHKIMOHAIBHYIO KHOIKY. [losiBUTCS MeHIO MeHIo
HU3MEepeHnH 2.

Haxwmure kaonky Mecrounuk » CH2.

Haxwmure xkaonky Tum P> Pazmax.

Haxxmure kHonky Hazan.

ITpocmoTpute oToOpakaeMble 3HAYEHUSI pa3Maxa CUrHajIa B 000UX KaHalaxX.

KoaddunmeHT ycuaeHus 0 HAPSHKSHUIO JIJISl YCHITUTENS PACCUUTHIBACTCS
CIIEAYIOIIUM 00pa3oM.

Yeunenue no nanpsisicenuto = 6bIx00Has AMAAUMYOA/6X0OHAS AMAIUMYOA

Yeunenue no nanpsiocenuro (0b) = 20 ? lg (Veunenue no nanpsiicenuio)
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IIpumeps! npuMeHeHUs

MpuMeHeHMe aBTOMaTMYECKOro BbiOopa NpeaenoB U3MepeHuit ans

nccnenoBaHnusa CUrHasnoB

B HECKOJIbKMX TOYKaX 3amMmepa

[Ipu moucke HewcrpaBHOCTEH B anmapaTrype 4acTo MPUXOIUTCS OTPENEISITh
YacTOTY W CpeIHEKBapaTHIeCKOe 3HAYCHNE HAMPSHKEHUS B HECKOIBKUX TOYKaX
3aMepa M CpaBHHUBATh 3TU 3HAUCHUS C 3TATIOHHBIMU 3HaueHusAMH. [Ipu sToM
HEBO3MOXKHO TI0JIh30BATHCS OPraHaMU YIIPaBIICHHS Ha JIMIIEBOM IMaHEeH, TaK KaKk
TIpH 3aMepe B TPYAHOIOCTYITHBIX TOYKAX 3aHATHI 00€ PYKH.

1.
2.

i

e ® 9 o

11.
12.
13.

14.

Haxxmure kHomKy 1 (MeHIo kaHama 1).

Haxxmute kaonky Ilpoonuk P> HanpsokeHue P> 3aTyxaHue U HaCTPOHTE
ocnabieHne Ha MPOoOHKKe, OJCOEAMHEHHOM K KaHamy 1.

Haxxmwute KHONIKY ABTOAMANA30H, YTOOB! BKIIIOYUTH aBTOMaTHYECKYIO
YCTaHOBKY TIPEeNoB, U BbiOepuTe napametp I1o BepTHK. M TOPU3OHTAJIN.

Haxxmute kHonky U3mepenust, 4ToObI 0TOOPAa3UTh COOTBETCTBYIOLIEE MEHIO.

Haxwmure BepxHIOIO (yHKIMOHATBHYIO KHOIKY. [losBUTCS MeHIO MeHto
n3MepeHui 1.

Haxwmure kHonky Mcrounuk P CHI.
Haxwmure kaonky Tunm P Yacrora.
Haxxmure xknonky Ha3zan.

HaxxmuTe BTOpyIo cBepXy (GyHKIMOHAIBHYIO KHOMNKY. [losBUTCS MeHI0 MeHro
U3MepeHun 2.

Haxwmure kaonky Ucrounuk P CHI.
Haxwmure kaonky Tunm P Cp.KB.nuKIa .
Haxmute xaonky Ha3zan.

ToacoemuHUTE OMOPHBIN BBIBOI M HAKOHCUHHMK MPOOHHKA K MEPBOM

Touke 3aMepa. CuuTaiiTe ¢ 3KpaHa ocruiuiorpada 3Ha4YeHUsT YaCTOThl U
CPCAHCKBAAPATHYCCKOIO HANIPSXKCHUA NMEPHUOaAa U CPABHUTE UX C OTAJIOHHBIMHA
3HAUCHHUSIMH.

[oBTopsiiTe mar i KaKIA0H TOYKU 3aMepa JI0 TeX Mop, oKa He OyaeT
HalJIeH HEUCIIPaBHBIM KOMIIOHEHT.

[MPUMEYAHUE. Ecnu pescum asmomamusecko2o ebidopa npedenos usmepeHull
BKJIIOUEH, NPU KAAHCOOM nepexode K HOBOU MouKe 3amepa oCyuiiozpag ois
HAWIyyue20 omoopasjiceHus: pe3yivmamog noocmpaugaem macuimad no
20PU3BOHMANU, MACWMAD NO GEPMUKANU U YPOBEHD CUHXPOHU3AYUL.
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IIpumeps! nprMeHeHHS

BbInonHeHne KypcopHbIX U3MePEeHU

WU3mepeHne 4acToTbl

W amnauTyabl
konebartenbHOro
nepexoaHoro npouecca

HJ’IH 6I:ICTpOFO U3MCEPCHUA XapaKTCPUCTUK CHUTI'HAJIa IO BPEMEHU U aMIUIUTYAC
MOXHO HCIIOJIB30BAaTh KypCOPHI.

UTo0bI U3MEPUTH YaCTOTY HEPEXOJHOTO KOJIeOATEILHOTO TpoIiecca Ha
HapacTaromeM GpPOHTe CUTHAIIA, BBITIOHUTE CIICTYIOIIHE NSHCTBHUS.

1.

I I

&

Haxxmute kHomiky Kypcop, 4To0B1 0TOOPa3UTh COOTBETCTBYIOIIEE MEHIO.
Haxwmure kaonky Tun P> Bpems.

Haxmure kaoniky Uctounnk P CHI.

Haxwmure dynkiponansayto kaonky Kypcop 1.

C moMo1IbI0 YHUBEPCAILHON PyYKH MOMECTUTE KYypCcOp Ha HEPBBIN MUK
KO0J1€0aTeIbHOrO IIEPEXOIHOTO Mpolecca.

Haxwmure dyHkironanbayto kaHonky Kypcop 2.

C moMo1IIbI0 YHUBEPCAIBHON PYYKH ITOMECTHTE Kypcop Ha BTOPOIl MUK
KO0J1€0aTeIbHOrO IIEPEXOIHOTO MpoLecca.

B Menro MeHro kypcopa MpocMOTPUTE HHTEPBal A U 4acTOTy (M3MEPEHHYIO
4acTOTY KOJeOaTeIbHOTO MEPEXOJHOTO Mpoliecca).

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

-~
Haxxmure kaonky Tunm P> AMninTyaa.

Haxwmure dynknmonansayto kHonky Kypcop 1.

10. C moMo1ipi0 YHUBEPCATHHONW PYyYKH TTIOMECTHTE KypCOp Ha TIEPBBIN MUK

KOJIe0aTeIbHOTO MEPEXOTHOTO MpoIecca.

11. Haxxmute pyHKIMOHANBHYIO KHOTIKY Kypcop 2.

12. C moMoImpi0 YHABEPCATLHOW PYyUKH IIOMECTUTE Kypcop 2 Ha HIDKHIOIO 9acTh

CHTHaJa KojeOaTeILHOro IIEPEXOAHOIO IMpoIecca.
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IIpumeps! npuMeHeHUs

B MeHI0 Kypcopa MOSIBUTCS 3HAUCHHUE aMILTUTY/IbI KOJIeOaTenbHOTO
MEPEXOHOTO Mpoliecca.

Tun

S S ) 2 R
i e — —\‘{: —_—— o — — McTouHMK
/-

AV 640mV

Kypcop 1
/ 1 1.46V

Kypcop 2|
820m

U3me peHne onnTenbHOCTHU Hpe,[[HOJ'IO)KI/IM, IIpU aHAJINU3C (bOpMLI HUMITyJIbCa HEO 6XO):[I/IMO OIpeACInTh €TI0

40

MMNynbca  ATHTEIBHOCTH. JIJist 5TOrO BBINOTHHUTE CIICAYIOMIUE ACHCTBIIS.

1. Haxwmute kHonky Kypcop, 4T00BI 0TOOpa3uTh COOTBETCTBYIOILEE MEHIO.
Haxxmute knonky Tunm > Bpemsi.
Haxxmute knonky Ucrounnk P CHI.

Haxwmure dynknmonansryto kHonky Kypceop 1.

ook W

C moMonIbl0 YHUBEPCATHHON PYUYKH TIOMECTUTE KypCOp Ha HapacTaONIHI
(hpoHT UMIyIIBCa.

&

Haxmure dhyaknnonanpayto kHOKy Kypcop 2.

7. C moMoImrso YHUBEPCATHHOW PYyYKH TIOMECTHTE Kypcop Ha 3amIHuN GPpoHT
HMMITyJIbCA.

B mento Kypcop OyayT oToOpaskeHbI pe3yJIbTaThl CICAYIONUX H3MEPECHUM.
B JlomoxxeHme BO BpeMeHHU Kypcopa 1 OTHOCHTEIFPHO MOMEHTa CHHXPOHHU3AIINH.
®  JlomoxxeHme BO BpeMEHHU Kypcopa 2 OTHOCHTEIHFHO MOMEHTa CHHXPOHHU3AIINH.

B HuatepBan A, paBHBIH H3MEPEHHON JUTUTETLHOCTH UMITYIIbCA.
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IIpumeps! nprMeHeHHS

o T Tun

. .

McToYHmK

At 500.0ps
1/At 2.000kHz
AV 1.38V

| |

| | Kypcop 1
| | 0.00s
| |

I I

| |

— 1.00

[TPUMEYAHUE. B menio Hsmepenus 6 uucie a8moMamuieckux usmepenull
docmynto usmepenue enudunsl JJIumensHoCmy NOJLONCUMENbHO20 UMNYIbCA.
(Cm. cmp. 98, Boinonnenue usmepenuil.)

[TPUMEYAHUE. lannoe usmepenue maxace omoopajicaemcs: npu bloope nyHKma
«O00oun nepuod meanopay 6 merio «Aemoycmy. (Cm. cmp. 88, Ilpsamoyeonvhule u
UMNYIbCHbIE CUSHATBL.)

WU3mepeHue BpemeHn  Ilocne n3MepeHns IIMTENBLHOCTH HMITYJIbCA MOXKET BOSHUKHYTh HEOOXOAUMOCTD
HapacTaHusi  ONPEICIHUTH BPEMs ero HapacTaHus. Bpems HapacTaHus OOBIYHO H3MEpSETCs
Mexay ypoBHsmu curHana 10 % u 90 %. UtoOsl u3MepuTh BpeMsi HapacTaHus,
BBINOJIHUTE CJIEAYIOIIUE eHCTBUS.

1. TIlosepnute B rpymme «l opnu30oHT.» pydky MacmrTad (cex/men) Tak, 9To0bI
oToOpasuIIcs HapacTalouyii GPOHT CUTHAIIA.

2. C nmomomsio pydek Macmrad (Bonbt/nen) u [losio:kenue B rpymnie
«Beptuk.» nobeiitech, 4TOOBI CUTHA 3aHMUMall OKOJIO IATH ACJICHUH 110
BEPTHKAIH.

3. Haxwmwure kHonky 1 (MeHro kaHana 1).
4. Haxwure kHonky Boabt/men » Touno.

5. C momompro pyukn MacmTad (BonsT/en) B rpymie «Beptuk.» mobeiitecs,
9TOOBI CUTHAJI 3aHUMAJI POBHO IIATh JEJICHUH 110 BEPTHKAIIH.

6. C momompio pyuku IloJioxkenue B rpymnme «BepTuk.» ycTaHOBUTE
OCIMJUIOTpaMMy IO LIEHTPY 3KpaHa; IOMECTUTE JIMHHUIO Pa3BePTKU CUTHAIa
Ha 2,5 IeleHus HUKE LIEHTPa KOOPAUHATHON CETKHU.

7. Haxwmure kHonky Kypcop, uTo0b1 0TOOpa3uTh COOTBETCTBYIOIIEE MEHIO.

8. Haxwure kHonky Tun » Bpems.
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IIpumeps! npuMeHeHUs
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9. Haxwmure kHonky Mcrounuxk P CHI.
10. Haxxmute pyHkunonansHyro kHoriky Kypceop 1.

11. C moMo1uIsio YHUBEPCATBHON PYUYKH MOMECTHTE Kypcop Ha TOUKY, B KOTOPOH
OCIIIJUIOTpaMMa CUTHaJIa TIEPECceKaeT BTOPYIO OT LIEHTPA JIMHUIO CETKH B
HWKHEH MTOJIOBHHE 3KpaHa. DTOT YpOBeHb cooTBeTcTBYET 10 % 0T ypoBHSA
cUrHana.

12. Haxwmute dhyHKIHMOHANBHYIO KHOIKY Kypcop 2.

13. C noMotsio yHUBEpPCANbHOM pyYKH IOMECTUTE Kypcop Ha TOUKY, B KOTOPO#
OCIIMJUIOTpaMMa CHIHaJla EPECEKaeT BTOPYIO OT LIEHTpa JIMHUIO CETKU B
BEpXHEH MOJIOBHHE IKpaHa. DTOT ypoBeHb cooTBETCTBYET 90 % OT ypOBHA
CUTHaJa.

3uavyenue At B MeHto Kypcop u ecTh Bpems HapacTaHusl CUTHAJA.
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[TPUMEYAHUE. B menio usmepenus 6 uucie asmomamu4yeckux usmepenul
docmynHo usmepeHue epemenu napacmanus. (Cm. cmp. 98, Boinoninenue
usmeperuil.)

[TPUMEYAHUE. Jlannoe usmepenue maxoice omobpasicaemcsi npu ebloope nyHKma
«Hapacmarowuii pponmy 6 menio «Aemoycmy. (Cm. cmp. 88, [Ipamoyeonvrule u
UMAYTIbCHBIE CUSHABL.)
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IIpumeps! nprMeHeHHS

[Mpeanonoxum, TpedyeTcst MOAPOOHO MPOAHATU3UPOBATH CUTHAN C BHICOKHM
YPOBHEM IIymMa, oToOpakaeMblil Ha ocuuiuiorpade. OxXumaercsi, 4TO CUTHAI
COZIEP’KHUT ropasno 0oJjblle JaHHBIX, YEM €T0 TeKyIlee OTOOpaKeHNE Ha 3KpaHe.

MpocmoTp curHana c
BbICOKMM YPOBHEM LIyMa

CIIeAyIOIe NeHCTBUS.

1.

2. Haxwmure pyaknnonanpHy0 KHONKY IIMK. qeTek.

Ilo BHCHIHEMY BUY CUT'HAJIa MOXHO 3aK/IIIOYUTH, YTO B CXCMEC CIIMIIIKOM BBICOKHIM
YPOBEHL LTyMa. YTo0BI I‘J'IY6)K€ MMpOoaHAJIU3NUPOBATH 3TOT IIYM, BBIIIOJHUTC

Haxmute xkaHonky CO0Op JaHHBIX, 4TOOBI OTOOPA3UTh COOTBETCTBYIOLLEE
MEHIO.

B pexuMe MHKOBOTO IETEKTHPOBaHHUS 00Jiee PE3KO BBIICIAIOTCS OCTpPhIE
BBIOPOCHI IlIyMa B CHUTHaJe, 0COOEHHO €CIH YCTAaHOBJIEHO OONbIIOe 3HAYCHNE
BPEMEHHOH pa3BEepTKH.
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Otpenenune curHana ot Temeps TpeOyercs mpoaHalIu3UpoBaTh GOpMy CUTHAA, UTHOPUPYS IIyM. YTOOBI
Wyma  CHHU3HTb YPOBCHb CIIy9alfHOTO IITyMa Ha dKpaHe ocuwmuiorpada, BEITIOTHATE
CIEAYIOUIUE ICUCTBUA.

1.

2.
3.

Haxxmure kHOTIKY COOP AaHHBIX, 9TOOBI OTOOPA3UTh COOTBETCTBYIOIICE
MEHIO.

Haxxmure pynknnonanpHy0 KHONKy CpenHee.

Ucnonpayiite GyHKIMOHATBHYIO KHOIIKY YcpeaHeHue il IPOCMOTpa
BJIMSIHUS KOJTMUECTBA yCPETHEHUH Ha BU OCLMIIJIOIPAMMBbI CUTHAIA.

[Tpu ycpenHeHnn ypoBeHb CIyYaiHOTO IIyMa CHHYKAETCsl, 4TO oOierdaer
MIPOCMOTP CUTHaJIa. B mpuBeneHHOM HIKE pUMEpE MOCie YIaJIeHHs IyMa
IIPOSIBUJIMCH NIEPEXOHbIE KojleOaTeIbHbIE IPOLECCH] Ha HapacTalolleM U
HUCXOJIIEM (pOHTAX CUTHAINA.

Perncrpaumsa ogMHOYHOro curHana

[MpeamnonoxuM, B ycTpoiicTBE CHU3MIIACH HAICKHOCTD PabOThl TEPKOHOBOTO
pene u TpeOyeTcsa U3yuuTh 3Ty npobiemy. Bo3MoxHO, €10 B TOM, 4TO IpU
pa3MBIKaHUU pelle Ha €ro KOHTAKTaxX BO3HHUKAET HCKpa. Pene MokeT 3aMbIKaTbea U
pa3MBIKaThCS HE Yallle, 4YeM MPUMEPHO OJIMH pa3 B MUHYTY, TO3TOMY HaIlpsDKEHHE
Ha peJie He0OXOANMO PErHCTPUPOBATh KaK OAMHOYHBIM CUTHAIL.

JI1s HacTPOUKY PETUCTPAIIMK OAMHOYHOTO CUTHAJIA BHIMIOTHUTE CIICTYIOIIHE
IEUCTBUA.

1.

[NoBepuute pyukn Macmtad (Bonst/nen) B rpymme «Beptuk.» 1 Macmrad
(cex/nmen) B rpynme «[OpU30HT.» B COOTBETCTBUH C OXKHIAEMbIMU
IMana3oHaMHy JUIs CUTHAA.

Haxmute kHonky COop JaHHBIX, 4TOOBI OTOOPAa3UTh COOTBETCTBYIOIEE
MEHIO.

Haxmute dyHkumnonansnyio kHonky Iuk. perek.

Haxxmute xHOTIKY MeHI0 CHHX, YTOOBI 0TOOPa3UTh COOTBETCTBYIOIIEE MEHIO.
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5. Haxwmure xHonky Kpyruszna P Hapacr.

6. C momouipbio pydkd YPOBeHb YCTaHOBUTE AJISl YPOBHS CHHXPOHU3ALIUU
HanpspKEHHe, CpeiHee MeXIy HaNPsDKCHUAMH 3aMKHYTOTO U Pa30MKHYTOTO
peie.

7. Haxwure kHOIKY OIMHOYH 3aMyCcK, YTOOBI HAYaTh COOp JaHHBIX.

[Ipu pa3mbikaHny pese OyZeT BBHITIOTHEH 3aIyCK U PErHCTPaIns COOBITHS.

Ontummusaumsa  Ileppas ocummuiorpaMMa nokasplBaeT Hayajlo pa3MbIKaHHMs KOHTaKTa peje B
PErucTpaUmMmn AaHHbIX  TOUKE 3amycKa. DTO COOBITHE CONPOBOXKIACTCS CHIBHBIM OCTPEIM BHIOPOCOM,
YKa3bIBAIOIIUM Ha Ipebe3r KOHTAaKTOB U HaJN4ne WHAYKTUBHOCTH B CXEME.
WNHAyKTUBHOCTH MOXKET BBI3BaTh NCKPEHUE KOHTAKTOB U NMPEXKIEBPEMEHHBIN
OTKa3 peJe.

Jnst onTUMHK3aUK HACTPOUKH Mepesl CHATHEM CIICAYIOLIEro 0TCYeTa MOKHO
W3MEHUTH IIapaMeTpPhl YIPaBICHHUs CUTHAJIOM (II0 BEPTHKAJIH, I10 TOPU30HTAIIN
Y mapaMeTpsl CHHXpoHK3auuu). IIpu cnemyromieil perucTpanum curHana ¢
HOBBIMHU HacTpoikamH (IIpU MOBTOPHOM Ha)KaTWX KHONKKM OQOIUHOYH 3aIIyCK)
oToOpakaeTcst Oonee feTanbHas KapTUHA MOMEHTA Pa3MBIKaHHS pejie.
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WU3mepeHue 3agepxku pacnpocTpaHeHUsi curHana

[Ipennonoxum, UMEETCs MOI03PEHUE, YTO B MUKPOIIPOIIECCOPHON cUCTEME
BPEMEHHOI NapaMeTp TaKTOBBIX UMITYJIbCOB ITaMSTH HAXOJUTCS Ha Kparo
JOIyCTHMOTO nuana3ona. Hactpoiite ocummtorpad mis m3MepeHus: BpeMeH!
3aIePKKU MEXIY CUTHAJIOM BEIOOpa MUKpPOCXeMbI CS U BBIXOIHBIM CUTHAJIOM
MHUKPOCXEMEBI TTAMSITH.
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s u3mepenyst BpeMEHHM 3aIepKKU CUTHAJIA BBITIOJHUTE CIEAYIOIINE JEHCTBUA.
1. HaxmuTe KHONKY ABTOYCT JJIsi CHHXPOHH3AIMH YCTONUYNBOTO 0TOOpakeHHSI.

2. C nomoIuIsio OpraHoB yIpasieHHs (10 BEPTUKAIU U IO TOPU3OHTAIIN)
yCTaHOBUTE YAOOHOE I paboThl H300pakeHHeE.

HaxxmuTte knonky Kypcop, 4To0s1 0TOOpa3uTh COOTBETCTBYIOIIEE MEHIO.
Haxwmure kHonky Tun P> Bpems.

Haxwmure kaonky Mcrounuk P CHI.

AU .

Haxxmute dynkimnonanpayto kaHonky Kypceop 1.
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7. C noMoIIBI YHUBEPCATHHON PyYKH ITOMECTUTE KYPCOp Ha aKTUBHBINA (DPOHT
curnaina CS.

8. Haxwmure QpynxuuonansHylo kHonky Kypcop 2.

9. C nomouIbl0 yHUBEPCAIBHOW PyYKH MTOMECTUTE BTOPOIl Kypcop Ha (PppoHT
BBIBO/IA JJAHHBIX.

3naueHne At B MEHIO Kypcopa U eCTh 3a/IepiKKa PacIpOCTPaHECHUS MEXITy
OCIMJUIOTPAaMMaMH CUTHAJIOB. DTO 3HAYCHUE JIOCTOBEPHO, TAK KaK IS
OCLMJITIOTpaMM OOOMX CHTHAJIOB 33J]aH0 OMIMHAKOBOE 3HAYCHUE MACIITa0a Mo
TOPU30HTAIH (CEK/IEN).

CVIHXpOHVI3aLI,VIﬂ no nMnynbCy Oﬂpe,D,EHEHHOVI ANNTeNbHOCTU

[IpeanonoxuM, 4To U3MEPSIOTCS JUIUTEIFHOCTH UMITYNIbCOB B enu. Kpaiine
Ba)KHO, YTOOBI BCE UMILYJIbCHI IMEJIH ONPEIEJICHHYIO AIUTEIbHOCTE. B 3TOM
Heo0xoquMo yoennuThest. CHHXpOHU3AHA 10 (GPOHTY IMOKa3bIBAET, YTO CUTHA
HUMeeT NPaBUIBHYIO (OPMY, a Pe3yIbTaThl U3MEPEHUS ATUTEIBHOCTH UMITYJIbCOB
HE OTIMYaloTCs OT cnenudukanuii. Tem He MeHee, OCTar0TCA HEKOTOphIE
MOJI03PEHUSI.

J1st HACTPOIKK Ha IPOBEPKY UCKAKECHUM IJIUTENBHOCTH UMITYJICOB BBIIIOJHUTE
CJEeAYIOIINE NEHCTBUS.

1. HaxmuTe KHOIKY ABTOYCT TSI CHHXPOHU3AIIUN YCTOHIMBOTO OTOOPaKESHUS.

2. B MeHIO «ABTOYCT» HOKMHTE (QYHKITHOHATBEHYIO KHOTIKY Il JIRIE:
MIPOCMOTpPA OJHOTO IMKJIA CUTHAJA C OBICTPHIM NU3MEPEHHUEM JUTUTEITHLHOCTH
HMITYJIbCA.

Haxxwmure xHOIKy MeHI0 CHHX, YTOOBI 0TOOPa3UTh COOTBETCTBYIOIIEE MECHIO.

Haxxmure kaHonky Tunm P> UmmyJisc.

Haxwmure kaonky Mecrounuk » CHI.

S N A W

C nomonipio pydkd YpoBeHb B TpyIiIe «3amyck» yCTaHOBUTE YPOBEHb
CHUHXPOHHU3AIH BOJM3U HWKHEH TPaHUIIBI CUTHAJIA.

7. Haxwure kHonky Korna P = (paBHO).
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8. C momoIipi0 YHUBEPCAIEHOW PYYKH YCTAHOBHUTE JUIUTEIBHOCTh HMITYJIbCA,
MTONTyYeHHYO TP H3MEpPEHUH Ha mare 2.

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

[TosBUTCA cTaOMIBHOE I/I306pa)l(€HI/Ie C CHHXpOHHSaHHCﬁ o CTaHAAPTHBIM
HUMITYJIbCaM.

1. Haxwmure pynknmonansHyro kHONKy Korma u BeiOepure #, <, wim >,
[Ipu HaMUYKMK UCKAXKCHHBIX UMITYJIHCOB, COOTBETCTBYIOIIMX YKa3aHHBIM
YCIIOBHUSAM, BBITIOJTHSACTCS 3aMYCK CHHXPOHU3AIUH.

TNPUMEYAHUE. 3nauenue wacmombi CuUnXpOHU3AYUU NOKAZBIBACM YACTHONY
cobvimuil 3anycka cunxponusayuu. OHa modcem Oblmb MeHblUe YACHONbl
BXOOHO20 CUSHALA, USMEPEHHOU 6 PENCUMEe CUHXPOHUZAYUL NO ONUMETbHOCHU
uMnynvCa.

CuHXpOHM3auma No BuaeocurHany

48

[pennonoxum, BEITIOIHIETCS MPOBEPKA BUICOCXEMbI MEIUIIUHCKOTO pUOOopa
U Tpebyercst 0ToOpa3uTh BHIXOMHOW BHAcocHrHan. Ha Bbixonm mogaercs
Buneocursan cranmapra NTSC. /[ momydeHns cTabuiabsHOTO N300pakeHMsI
HCIOJIb3YETCSl CHHXPOHHU3AIUS 10 BUICOCUTHAITY.
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CI/IHXpOHVI3aL|I/I$I no nonam
BuaeocurHana

IIpumeps! nprMeHeHHS

NMPUMEYAHUE. B 6orvuuncmee sudeocucmem ucnoivb3yemcs kabeuw ¢
conpomuenenuem 75 Om. Bxoovl ocyunnoepaga ne nosgonaiom obecneuums
COCNACOBANHYIO HUSKOOMHYIO HA2PY3KY. sl ycmpanenus amniumyoHou
noepeuHOCmU, 6bl36AHHON HECO2IACOBAHHON HASPY3KOU U OMPAINCEHUSMU,
NoOKIoYUme Mencoy KOaKCUuaibvim Kabeiem ¢ conpomusienuem 75 Om om
UCMOYHUKA CUSHANA U BXOOHBIM PA3HEMOM OCYULOSPAGha co2nacyiowuil
nepexoouux 75 Om (Tektronix 011-0055-02 unu ananoeuunbsiii).

ABTOoMatuyeckasn. UrtoObl BKIIOYHTE CUHXPOHHM3AalUIO 110 IMOJIAM BUICOCUTHAJIA,
BBITIOJIHUTEC CIICAYHOIINC JICHUCTBHSL.

1. Haxwmute kHOTIKY ABTOYCT. [locre 3aBepiiieHHs aBTOYCTAaHOBKH Ha SKpaHe
ocrmutorpada OyzmeT oToOpaXkeH BUACOCUTHAN, CHHXPOHU3UPOBAHHBIN 11O
BceM monsM (mapamerp Bee moJist).

[Tpu BKITIOUEHHOM (YHKIIMU aBTOYCTAHOBKH OCIHILIOrpad) yCTaHABIHUBACT
mapametp CraHmapr .

1. B meHIo ABTOYCT HOXXMUTE (QYHKIIMOHATLHYIO KHONTKY HeueTHOe moJie niu
YerTHOE moJie, YTOOBI BBEIIOIHUTH CUHXPOHHM3alIHIO TOJIBKO IO HECUCTHBIM
WJTU YETHBIM THOJISIM.

Bpy4Hyl. DTOT ajabTepHATUBHBII METO CHHXPOHU3AIMH TPEOYeT BBITOTHEHHS
OopIiero komu4ecTBa AecTBuil. OMHAKO UTT HEKOTOPHIX THUIIOB BUICOCUTHAIA
CJIeyeT UCIOIb30BaTh UMEHHO €ro. {1 CHHXpOHU3AIMU BPYYHYIO BBITTOJIHUTE
CJEAYIOIINE NEHCTBUS.

. Haxwmwute xHonky 1 (MeHro kanana 1).

Haxwmure kaonky Tum Bxona » AC.

Haxxmure kHOTIKY MEHI0 CHHX, YTOOBI 0TOOPAa3UTh COOTBETCTBYIOIIEE MEHIO.

HaxxmuTte BepxHIOI0 (QYHKIIMOHATBHYIO KHOTIKY M BbIOepHTe 3HaueHe Bugeo.

Haxwmure kaonky Mcrounuk » CHI.

S N A W N =

Haxmute QyHKkunoHanbHyr0 KHONKY CHHXPOHM3. U BBIOEpPHTE 3HAYCHUE
Bce nmoasi, HeueTHoe noJie v YUeTHoe moJie.
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7. Haxwmure knonky Crangapt » NTSC.

8. C momomsio perynsitopa Macmrad (cex/nen) B rpynmne « OpU30HT.»
M3MCHHUTE MaciTad 1Mo TOPU30HTAIH TaKUM 00pa3oM, 4TOOHI IoJie
0TOOpakaaoch Ha dKpaHe MOIHOCTEHIO.

9. C momomkto pyukd MacmTad (Bonbr/nen) B rpymme «BepTHk.»
OTPEryIUpyHTe BEPTUKANBHBIN pazMep H300pakeHHs TaKUM 00pa3oM, YTOOBI
Ha 9KpaHe 0TOOpakasicsi BECh BHCOCHTHAL.

CuHxpoHusauua no  AsTomatuyeckasn. Taxke MOKHO MPOCMAaTPUBATh CTPOKH BHICOCHTHAJA B
CTPOKaM BMAeoCurHana  [peienax Ios. UToObI BKIFOYUTh CHHXPOHH3AIHIO 110 CTPOKAM BHJIEOCHTHAIIA,
BBITIOJTHUTE CJICAYIONTUE ICHCTBUS.

1. Haxmure KHONIKY ABTOYCT.

2. Haxmure BepxHO0 (yHKIMOHAIBHYIO KHOIIKY U BbIOEpUTE 3HAUCHHE
CTpoka a1 CHHXpOHM3AIUY 110 BceM cTpokaM. (MeHio « ABTOyCT»
BKIIOUaeT 3HadeHus Bee ctpoku u HoMep cTpoku.)

BpyuHylo. DTOT anbTepHATHBHBIA METOA CHHXPOHHU3AIUH TPEOyeT BHIMOTHEHUS
Oopirero KonmnvyecTsa AeicTBuil. OAHAKO TSI HEKOTOPHIX THITOB BUACOCHUTHATIA
CIeAyeT UCHOJb30BaTh UMEHHO €ro. JJ11 CHHXpOHU3allu1 BPYYHYIO BBIITOJIHUTE
CIEAYIOUIUE IECUCTBUA.

1. Haxmute kHOKY MeHI0 CMHX, YTOOBI OTOOPa3UTh COOTBETCTBYIOIIEE MEHIO.
2. Haxwmure BepxHIOI0 (yHKIMOHATIBHYIO KHOIIKY U BEIOEpUTE 3HaYeHue Buaeo.

3. Haxwmure QyHKIIMOHATBHYIO KHONKY CHHXPOHU3. U BHIOCPUTE 3HAYCHHE
Bce cTpoku, mubo BeiOepute 3HaueHre HoMep CTPOKH U C TIOMOIIBIO
YHUBEPCAIBHON PYUKH 3a/1aiiTe HOMEP CTPOKH.

4. Haxwmwure kaonky Ctangapt » NTSC.

5. C momompio perynstopa Macmrad (cex/nen) B rpymme «l Opu30HT.»
M3MEHHUTE MAcIITad 1o TOPU30HTATIN TaKUM 00pa3oM, YTOOBI CTPOKA BUACO
oTo0Opakanach Ha SKpPaHe MOJHOCTHIO.

6. C nmomomipto pyuku Macmrad (BosbT/men) B rpymme «Beptuk.»
OTPEryIUPYHTE BEPTUKANBHBIN pazMep H300pakeHHs TAaKUM 00pa3oM, YTOObI
Ha 3KpaHe 0ToOpa)xacsi Bech BUACOCUTHAI.
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BxopgHoit BuggocurHan

WUcnonb3oBanue pyHkumm  PyHKuus okHa (MaciTaOMPOBaHKE) MO3BOJIAET U3y4aTh ONPEIETIEHHYIO 00IacTh
OKHa Ansl NpocMoTpa  CUrHana Ge3 M3MCHCHHS H300PaKCHIs Ha OCHOBHOM DKpaHe.

ocuunnorpamMme! HJ’IH ACTAJIBHOI'O IMPOCMOTpa CUrHajia LIBETOBOM CHUHXpPOHHM3aluU B MPESAbIAYIICM

npuMepe 06e3 U3MEHEHUs OCHOBHOTO M300pakeHUs BBITOIHUTE CIIEAYIOIIHE
JIEWCTBHSL.

1. Haxwmute kHOnKy Topu3 MeHI0 171 BBIBOJIa COOTBETCTBYIOIIETO MEHIO U
BbIOepuTe 3HaueHne OCHOBHOe.

2. Haxwmure GyHKIHOHATBHYIO KHOTIKY 30HA OKHA.

3. C nomouipo pyukn MacmrTad (cex/nen) B rpynme «[ Opu30HT.» BeIOSpHTE
3nauenne 500 He. DTo 3HaueHHe OyIeT MCIOIB30BaThCs sl 00IacTH
pacIIMPEHHOTO TPOCMOTpA.

4. C nomousto pyuku Iosiokenue B rpynne « OpU30HT.» pa3MECTUTE OKHO
TaK, 9TOOBI OHO OXBaTHIBAJIO 00JIACTh CHTHANIA, KOTOPYIO HEOOXOIMMO
POCMOTPETH Oosiee OAPOOHO.
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1. Haxwmute QyHKIIMOHATHHYIO KHONKY OKHO, 9TOOBI OTOOPa3UTh MOAPOOHBIN
BHJI BEIOPaHHOHN 00JIaCTH CHUTHAJIA.

2. C momomrsto pyukn Macmra6 (cex/men) B rpynme «[ Opu30HT.» HacTpoiTe
PACIIMPEHHBIA MPOCMOTP YaCTH CUTHAJIA.

21)151 NEPCKIIOUCHUA MEXKIY OCHOBHBIM PCXKMMOM IIPOCMOTPA U PEKUMOM OKHa
CJIy’Kat (I)YHKLII/IOHaJ'ILHBIe kHonku OcHoBHOe 1 OKHO B MeHIO 110 TOPU3OHTAJIN.

e
——:——>

<
<—_E_—

AHanus ,U,VId)(prEHUMaﬂbHOI'O KOMMYHUKAUMOHHOIo CUrHana

HYCTL B JIMHUH HOCJ'IC,Z[OBaTeJ'ILHOﬁ nepeaavyuv JaHHbIX BOZHHUKAKOT IICPUOANICCKUC
HEMOJIaAKU U UX NpUYHUHA NPCAIIOIOKUTEIBHO 3aKIT0YacTCAd B HU3KOM

KauecTBe curuajnga. YroOsl IMPOBCPUTH YPOBHU U BPEMA HAPACTAHUA CUTHAJIA
nepeaayn IaHHbIX, HaCTpOﬁTe ocunnnorpa(b JJIsL OTO6pa)KCHI/I$I CHHMKa IIOTOKa
IOCJICAOBATCIbHBIX TaHHBIX.

ITockombky curHan siBrsieTcst audGepeHInanbHbIM, UIT ONTUMAIBHOTO
MPEICTABICHHS UCTIONIL3YETCs MaTeMarnieckast (GyHKIHs ocuuiuiorpagda.
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[TPUMEYAHUE. Yb6eoumecw, umo oba npobruka komnencuposatnul. Paznuuus 6
KoMneHcayuu npooHuKo8 0yoym evleisdems Kak oumuoxu 6 ougghepenyuaroHom
cueHarne.

Jlist otoOpaskenns nuddepeHnnanb-HBIX CUTHAIOB B KaHamax 1 1 2 BBITOJTHATE
CJEeAYIOIINE NEHCTBUS.

1.

2.

Haxwmure kaonky 1 (MeHro kaHana 1) U ycTaHOBUTE 3HAYEHHE TTapaMeTpa
I[Ipoonuk P Hanpsixenue P 3aryxanue paBHbM 10X.

Haxxmute kHONKY 2 (MEHIO KaHasa 2) M YCTaHOBHTE 3HAYCHUE MMapaMeTpa
[poonuk » Hanpsixenue » 3aryxanue paBapM 10X.

Ecnu ucnionesyrorest npodHuku P2200, ycTaHOBHTE MEepeKIIoYaTeny B
nonoxkenne 10X.

Haxxmute kKHOTIKY ABTOYCT.

Haxwmure kHOTKy MaTtemaTnka, 9To0BI OTOOPa3UTh COOTBETCTBYIOIIEE
MEHIO.

Haxmute QyHKIIMOHAIBEHYIO KHONKY Onepanus U BBIOEpHUTE 3HAYCHUE -.
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7. Haxwmure pynxauonansayto kHonky CH1-CH2 nmnst otoOpaxkeHus: curaana
Pa3HOCTH O0TOOpa’kaeMbIX CUTHAJIOB.

8. UroObI yCTaHOBUTH MOJIOKEHNE MIIM MacIITad pacuyeTHOH OCIMIIIOTPaMMEI,
BBITIOJIHUTE CIEAYIOUINE JEHCTBUS.

a. OtxirounTe 0ToOpakeHHuEe CUTHAJIOB KaHAJIOB 1 1 2 Ha 3KpaHe.

b. C momompio pydexk Macmitad u Ilosoxenue B rpymme «BepTuk.»
JUIS KaHaJIOB 1 ¥ 2 M3MEHUTE MaciTad U MOJOKECHUE PACUETHON
OCHMJITIOTPAMMBI.

YrtoObl MOMy4uTh OONIEE CTAOMIBHOE 0TOOpakeHNe, HAXKMUTE KHONKY OIMHOYH
3aMycK IS KOHTPOJISI PETHCTPAiy curHana. [Ipu KakaoM HaskaTHH KHOIIKH
OauHOYH 3amycK ocHWIIoOrpad) perucTpupyeT MOMEHTAIBHBIN CHUMOK MOTOKA
IUQPOBHIX JaHHBIX. [l aHamM3a CHTHajla MOKHO HCIOJB30BaTh KypCOpbI

WM aBTOMAaTHYECKHE U3MEPEHHS JIMOO COXPAHUTh OCHMILIOTPaMMY IS
HOCIIETYONIEr0 aHaIN3a.

npOCMOTp U3MEHEeHUN UMneaaHca B CETH

[Ipennonoxum, uTo pazpabarpiBacMasi cxema OyIeT SKCIUTyaTHPOBAThCS B
MITUPOKOM JIMAIa30He TeMreparyp. TpebyeTcs OleHUTh BIUSHUE BHEITHEH
TeMIIepaTypbl Ha UMIICIAHC LICTIH.

HOI[KJ'IIO‘H/ITG OCLII/IJ'IJ'IOI‘pa(b K BXOY U BBIXOAY CXCMbI U U3MEPHTC U3MCHCHUS
XapaKTCPUCTHUK, 06yCJ'IOBJ'ICHHLIe HU3MCHCHUAMU TCMIICPATYPHI.
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(—]

O Circuit

-

CH1 CH2

L In Out |

HJ’IH IMPOCMOTpPa CUTHAJIOB HAa BXOJC U BBIXOJAC CXEMEI B (I)OpMaTG BeIBOJA XY
BBITIOJIHUTEC CJIICAYHOIIHC HeﬁCTBHH.

1. HaxwmwuTte xHOmKy 1 (MeHIo kaHana 1).

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

3. Haxwwure kHOTIKY 2 (MEHIO KaHaia 2).

4. Haxwmwure nmocnenosarenpio [Ipoonuk P Hanpsixkenue P 3aryxanue P
10X.

5. Ecnu ucnons3yiorea npodHuku P2200, ycTaHOBHUTE NEPEKITIOYATENN B
nonoxenue 10X.

6. Ilomxirounte MpOOHMK KaHana 1 K BXOAY CXeMBI, a MPOOHUK KaHalla 2 — K
BBIXOLY.

7. HaxMure KHONKY ABTOYCT.

8. C momompro pyuek Macmrad (BonbT/men) B rpymnne «Beprux» nobeiitech
MIPUMEPHOTO PAaBEHCTBA aMILIUTY/] 0TOOPa)KaeMbIX CUTHAJIOB CO BCEX KAHAJIOB.
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9.

Haxxmute kHOTIKY DKpaH, YTOOBI 0TOOPA3UTh COOTBETCTBYIOILEE MEHIO.

10. Haxxmute kHonky @opmar P XY.

Ha sxpane ocummnorpaga nossstes purypsl Jlnccaxy, mpeacTaBisioniue
BXOJHBIC W BBIXOIHBIC XapAKTEPUCTUKU CXEMBI.

11. C nomoueio pyuek Macmrad u [lonoxenune B rpynne «Bepruk.»

YCTAaHOBHUTE M300paxkeHue, yIoOHOe IS paOOoTEHI.

12. Haxxwmute xaomnky IlocaecBed. » Heorpanuu.

[Ipu m3MeHeHnu TeMIieparyphsl IMOCIeCBEUCHNE Ha IKpaHe OyAeT OTpaxkarhb
U3MEHEHHUS HCCIEAYEMbIX XapaKTePUCTUK CXEMBI.

Peructpaums gaHHbix (ans mogenen TDS1000C-EDU HepgocTynHA)

[pennonoxnm, TpedyeTcs UCIONb30BaTh OCIMILIOrpad Ul 3alMCH JaHHBIX U3
WCTOYHHKA Yepe3 OINpelelICHHbIC TPOMEXYTKH BpeMeHH. MOXKHO HACTPOUTH
YCIIOBHSI CHHXPOHHU3ALMHU, YTOOBI ocumiorpad depes onpenesieHHbIe
HPOMEKYTKH BPEMEHH COXPAHSJI BCE 3apETHCTPUPOBAHHBIE CUTHAIIBI C
uHpopMarme o BpeMeHH Ha 3anoMuHaromem USB-ycrpoiicTse.

1.

HacrpoiiTe ocummorpad Ha Ucmonb30BaHUE TPEOYyEMBIX YCIOBUIMA
CHUHXPOHHU3AIMK AJIs1 cOOpa AaHHBIX. BcraBbTe 3amomuHaromee
USB-yctpoiictBo B USB-pa3beM Ha nepenHel naHemnu.

Haxxmute Ha nepenneli nanenu kHonky Cepsuc.

B mosiBuBIIIEMCS1 OOKOBOM MEHIO HAXKMHTE KHONKY Permcrpanust JaHHbIX,
9TOOBI 0OTOOPA3UTh COOTBETCTBYIOMIEE MEHIO.

HaxmMuTe B 00KOBOM MEHIO KHONIKY Permcrpaiusi JaHHBIX, 9TOOBI BHIOpaTh
Bxai. TIpu 5ToM akTuBUpyeTcs QyHKIHS perucTpainun JanHeix. Korma ata
(GyHKIMS BKIIOYEHA, HO 3ayCK ellle He MPOM30IIeN, Ha ocuuuiorpage
otoOpakaeTcs cooOmieHue: «Perucrpanus TaHHBIX — OXKHUTaHUE 3AITYCKa.

Iepen BkmtoueHHEM (QYHKIMH PETUCTPALIMH JaHHBIX CIEAYET IPEABAPUTEIBHO
BBIOPATh UCTOYHHUK CUI'HAJA, IJIUTEIBHOCTD U IAIKY.

JKMUTE KHOII TOYHMK, YTOOBI BEIOPATh MCTOUYHHUK CUTHAJIA IS

Ha € KHO Hcto K, 4100 opa CTO CUTHaJIa
peFI/ICTpaHI/II/I JAHHBIX. MO)KHO HCIIOJIB30BATh OAWH M3 BXOAHBIX KaHAJIOB NWJIN
PaCUETHYIO OCIUILIOTPaMMY.

Haxxmute kHONKY JIMTENBH-TH CTOJIBKO pa3, CKOJIBKO MOTpedyercs,

WIN UCTIOJIB3YyHTE MHOTO(YHKINOHATIBHYIO PYUKY Ul BEIOOpa HY>KHOU
JUTUTETIbHOCTH PETHCTPALMU CUTHANA. BO3MOXKHBIE BapUaHTHI BEIOOpA: OT
0,5 no 8 wacos ¢ npupamenrueM 30 MUHYT U OT 8 10 24 4acoB ¢ MpHUpaIIeHHEM
60 MmuHyT. MOKHO Taxke BrIOparh pesxkuM HeorpaHud., 4ToObI 3ayCTHTH
pPETUCTPaLUIO JAHHBIX 0€3 OrpaHUYECHUS BO BPEMEHH.
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IIpumeps! nprMeHeHHS

Haxwmure kHOTIKY BBIOpaTh Manky, 4TOOBI yKa3arh, T/I€ CIeIyeT COXPaHUTh
cobpanHyo nHOOpPMaNHiO. B mosSBUBIIEMCS MEHIO MOYKHO WUTH BRIOpATh
CYIIECTBYIONIYIO TIAIKy, WM 3a1aTh HOBYIO Tarky. [lociie 3Toro HaxxmuTe
kHonKy Hazan, yToObl BEpHYTHCS B OCHOBHOE MEHIO PETUCTPALIMU IaHHBIX.

3amycture cOOp JaHHBIX, HATPUMEDP, HAYKATUEM Ha MEPETHEH MaHeIu KHOTIKU
Onunoun 3amyck win Ilyck/crom.

Korna Ha ocummiorpade 3akaHunBaeTcs 3aTpeOOBaHHAS OTepalns
pETUCTpalluY JaHHBIX, HA HEM OoToOpaxkaeTcs coolrienue «Perucrparus
JAHHBIX BBITIOTHEHA» W (PYHKIUS PErHCTPAIMH OTKIIIOYaeTCs.

MpepenbHbin TecT (Ana mopenen TDS1000C-EDU HepocTyneH)

[Ipeanonoxum, TpedyeTcst HCIOIB30BaTh OCUUIIIOrpad, 9TOObI OTCIICKUBATD
COOTBETCTBHE aKTHBHOTIO BXOIHOTO CUI'HajIa MIA0JIOHY U COOOIATh, IPOLIEN Uil
He TPOIIeN TECT, B 3aBUCUMOCTHU OT TOTO, JICKHUT JIM BXOJAHOM CUTHAJl BHYTpHU
TpaHML, yKa3aHHBIX B Ma0IOHE.

1.
2.

Haxxmure Ha nepenneli manenu kHonky CepBuc.

B mosiBuBIIIEMcst 60K0BOM MeHI0 HakMHTE KHOTIKY IlpenesbHbIi TecT,
YTOOBI 0TOOPAa3UTh COOTBETCTBYIOIIEE MEHIO.

Bri6epute B 60kOBOM MeHIO MMyHKT MCTOYHMK, YTOOBI 3a/1aTh NCTOIHUK
CHrHaJa, KOTOPBIH OyJeT CpaBHUBATHCA C MAOIOHOM MPEAETBHOTO TECTa.

Bri6epute myakt CpaBHUTB €, YTOOBI YKa3aTh MA0JIOH IPEISITFHOTO TECTa
IJid CpaBHCHUA C TCCTUPYEMBIM CUT'HAJIOM, BLI6paHHBIM n3 MeHI0O MUCTOYHMK.

Haxxmure B 60koBOM MeHIO KHOTKY HacTpoiika ma6aoHa, 9To06

3a/1aTh TPAHUIIBI U1 CPABHEHHSI C CUTHAJIOM UCTOYHMKA Bxoaa. 1llabmon
MOKHO CO3/IaTh UCXO U3 BHYTPEHHEH MM BHEIIHEH OCIMIUIOTPAMMEI C
HCTOJIb30BAHUEM TOPU30HTATIBHOTO U BEPTUKATIBHOTO AOMYCKOB. Ero Takike
MOXHO CO3/IaTh C TIOMOIIBIO paHee COXPAHEHHBIX MapaMeTPOB Ia0IoHa.

B nosiBuBmIEMCs GOKOBOM SKPaHHOM MEHIO BBITIOTHHUTE CIIEAYIOIINE
JICUCTBUSL:

Haxxmure KHOIIKY I/ICTO‘IHI/IK, YTOOBI 3aaaTb MCCTOITIOJIOKCHHUEC NCTOYHHKA
CHUrHaia, uCroJb3yeMOro ajid Co3aaHusd mabaoHa MMpeaACJIbHOTO TCCTA.

Haxxmute kHonky Ilpenesi no BepTHKAJIM U C TIOMOIIBIO YHUBEPCAIbHOM
PYYKH YCTaHOBUTE 3HAUEHHUE Tpefielia 1o BepTUKaIH (B JENEHUAX 0
BEPTUKAJIN), C IOMOILIBIO KOTOPOTO TPH CO3AaHUH LIa0JI0OHA TECTa MOXKHO
WU3MEHATH OCLHMIIIOIPAMMY NCTOYHHKA B BEPTHKAJIHLHOM HalPaBJICHUU.

Haxxmute kaonky ITpeaes mo ropu3oHTANM U C IIOMOIIBI0 YHUBEPCATLHON
PYYKH YCTAHOBHUTE 3HAYCHUE MIPEIENa MO0 TOPU30HTAIH (B JICICHHUSIX MO
TOPU30HTANIH), C TOMOIIBIO KOTOPOTO MPH CO3JaHUH IA0JI0HA TECTa MOXKHO
HU3MCHATH OCHUJIOTpaMMy MCTOYHHKA B TOPU3O0HTAJILHOM HAIIPaBJICHUH.
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Haxwmure kHonky [IpuMeHNTH Ia6JI0H, 9TOOBI COXPAHUTH OCHUIIIOTPAMMY
mabJIoHa IS OTIOPHOTO KaHaja, BRIOpaHHoTo B MeHIO HazHaueHue.

Haxxmurte kHonky Ha3HaueHue, 4ToOBI 331aTh MECTOIIOJIOKEHHE 00JIaCTH
OTIOPHO¥ MaMATH, UCIIOIB3YEMOM JJISl XpaHEHUs 1abIoHa MPeIeNbHOTO TeCTa.

Haxxmute kaonky OTo0pakars madaoH 1 BeiOepuTe 3HaueHUE BRI nmn
Bbiki1, yToObI 0TOOpaXaTh MM HE OTOOpaXKaTh COXPaHEHHBIN MIA0I0H.

Haxxmure kHOnKy /lelicTBHe IPH HAPYLIEHUH U B IOSBUBIIEMCS MEHIO
BbIOEpUTE AEHUCTBHE, KOTOPOE JOIKHO OyneT MpEeanpHHATO OcuuiorpadomMm
rocie oOHapykKeHus HapymieHus. MoxHo BeIOpaTs COXpaHUTh OCIMILIOTP.
i CoXpaHMTh U300paskeHHe.

Haxwmure kHONKy OCTaHOBMTH MOCJI€ U C TIOMOIIBIO MOSBUBIIEHCS
KHOIIKU C TEM K€ CaMbIM MMEHEM 3aJ]aTh yCIOBHE OCTAHOBKH NPENIEIBHOTO
tecta. Beibepure Kosmu-Bo ocu-rpamm, KonmnyecTBo HapymeHui miu
JIUTeNbH-Th U C IIOMOIIBIO YHUBEPCAIBHON PyUKH YCTAaHOBHUTE TpeOyemoe
KOJIMYECTBO OCIMIUIOIPaMM, KOJIMYECTBO HAPYIIEHUH MM MPOMEKYTOK
BpEMEHH (B CEKYH/aX) A0 OCTAaHOBKHU. Tarke MO>KHO BBIOpaTh BapUaHT, IIPU
KOTOPOM TECT OCTaHABIMBAETCS BPYUHYIO.

Haxxmute kHomnky TeeT A1t HEPEKITIOYEHUS MEXTY 3aITyCKOM U OCTaHOBKOM
npenensHoro Tecra. Ilocnme Toro kak BbI OCTAHOBUTE TECT, HA DKpaHE
ocriuiorpada oyaetr oroOpakarbes cTaTUcTHKa TecTa. OHa BKIIFOYaeT o01iee
KOJTMYECTBO MPOBEPOK, KOJTMUECTBO MPOIIEANINX MTPOBEPOK U KOIUIECTBO
cboes.
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BbicTpoe npeobpasoBaHue Pypbe

OTta maBa cofepKuT MogpoOHOE ONMUCaHKE CIIOCOO0B UCTIONB30BAHUS pPeXUMa
Math FFT (beictpoe npeobpaszoBanue @ypre). Pexxum BIID no3Bomser HaliTi
YaCTOTHBIC KOMIIOHEHTHI (CTIEKTp) curHaiia Bo BpeMenHo obnactu (YT). Pexxum
BI1® ncnonp3yercs A MPOCMOTpPa CIEAYIOIIUX THIIOB CUTHAJIOB!

AHAJIN3 TApMOHHUYCCKUX COCTABJIAIONIUX B CETAX NMUTAHUA,
HU3MEPCHUC TaPMOHUYCCKUX COCTABIAIOIINX U HCKaXCHUH B CUCTEMAX;

OIMPEACIICHUC XapAKTCPUCTUK IIYMOB B MCTOYHHKAX MOCTOSAHHOI'O
HaIIPSXKCHUS

TECTUPOBAHHUE UMITYIIBCHOTO OTKJINKA (DUIIBTPOB U CHUCTEM;

aHajM3 BUOpaIuy.

Jlist mconms3oBanus pexknMa bI1d HeoOX0AMMO BBIITOHUTD CIICTYIOIIHE

JEUCTBUS:

B 3a3/1aTh HCTOYHHK CHTHaJa (BO BpEMEHHOH 00JacTh);

E  otobOpas3uth cnekTp bI1D;

B BpIOparh THI OKHa BIID;

B HAaCTPOMTH YACTOTY BBHIOOPKHU IJIsi OTOOPaKEHUs] OCHOBHOM YacTOTHI U
rapMOHMK O€3 HaJIOXKEHUS CIIEKTPOB;

®  JCIOIB30BATh AJIEMEHTHI YIPABICHUS MacITaOOM sl yBEJIMUCHUS CIIEKTPA;

|

MPOBECTH U3MEPEHUS CIIEKTPA € MCIOJIh30BAHHEM KYPCOPOB.

YcTaHoBKa napameTpoB CUrHana BoO BpeMeHHON 06nacTtu

[Nepen ncnonszoBannem pexxuma BI1D HE0OX0AMMO YCTaHOBHUTH apaMeTPhI
curHana Bo BpemeHHol obnactu (YT). It 3TOro BBIITOTHUTE CIIEAYIOLINE

IEUCTBUSL.

1. HaxMuTe KHOTIKY ABTOYCT [T OTOOpakeHust curHana Y T.

2. C nomompio pyuku Ilono:xkenue B rpymie «BepTHK.» MOMECTHTE
n3o0pakeHue curHana Y1 B LIEHTp Mo BepTHKaJIU (Ha HYJIEBOM JIEIECHUH).
D10 00ecIeuUT MPaBUIHLHOE 0TOOPAKEHHUE MOCTOSHHON COCTaBIISIONICH PH
BI1®.

3. C nomompsto pyuku Ionosxkenue B rpynmne « OpU30HT.» MOMECTUTE

aHAIIM3UPYEMYIO YacTh curdHana Y T B cpeHue BOCeMb JeJIeHUIN Ha SKpaHe.

s pacuera criekrpa BII® B ocrimmmorpade uemonb3yrorcs 2048 Touek
CpeIHel yacTH CUTHaJIa BO BpeMEHHOH 00J1acTH.
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Yactora HavkBucra

4. C momomsio pyuku Macimrad (Bonbr/nen) B rpymmne «BepTuk.»
OTPETYIIMPYHTE BEPTUKATLHBIA pazMep N300pakKeHUS TaKUM 00pa3oM, 9TOObI
Ha 3KpaHe oToOpakaycs Bech CUTHAM LeidnukoM. Ecnu oroOpakaeTcs He Bech
CHUTHaJ, ocIuutorpad Moxer AaTh omnOouHble pesynbTarsl BI1O (3a cuet
N00aBJIeHUS BBICOKOYACTOTHBIX COCTABIISAIOLINX ).

5. C momomipio pyukn Macmrad (cex/men) B rpynne «l opu3oHT.» moadepure
Tpebyemoe pasperieHue s criekrpa bI1d.

6. Ecmu Bo3MOXXHO, HacTpoiTe ocnmiuiorpad Ha oToOpakeHre HECKOTBKHIX
MIEPHUOJIOB CUTHAJA.

[Ipu moBopote pyuxku Macmtad B rpymnme «l Opu30HT.» A7 BIOopa Oonee
OBICTpOH pa3BepTKH (0TOOpakeHHE MEHBILETO KOJHMYECTBA EPUOAOB) B
crnekrpe bBII® oroOpaxaercs Gojee IMUPOKUI JUaNa30H YaCTOT U CHHUXKAETCS
BepOSITHOCTh ucKakeHud bIID. (CMm. ctp. 63, HUckasicenus BIID.) OnHako
[IPU 3TOM YaCTOTHOE pa3pelieHue ocuuuiorpada CHUKaeTCs.

Jns HacTpoiiku otoopaxkerust BIID BhIMONHUTE ClieAyIONINE ACHCTBUS.

1. Haxwmute kHONIKy MaTtemMaTuKa, 9To0b 0TOOPa3UTh COOTBETCTBYIOIIEE
MEHIO.

2. Haxwmure kHonky Onepanus P BIID.
3. Bribepute kaHam, sIBISIOMUICST HCTOYHUKOM i onepanuu BI1D.

Bo mHOrUX ciydasx ocuumtorpad mo3sosnser noiaydars cekTp BIID naxe Oe3
CHUHXPOHHU3AIUHM BPEMEHHOTO CHI'HaNla. B 0COOCHHOCTH 3TO CIPaBEITUBO IS
MIEPUOANIECCKUX M CIIYIAHHBIX CUTHAJIOB (IITYMOB).

[MTPUMEYAHUE. Hecmayuonapuoie cucnanst u nakemol UMnyIbcos HeobXxooumo
CUHXPOHUZUPOBAMb MAKUM 00PA30M, YMOObL OHU PASMEWATUCH KAK MOICHO
bnudice K yeHmpy IKpaua.

MakcuManbsHas 9acToTa, KOTOPYIO 0e3 OMMO0K MOXKET H3MEPHUTD TGP POBOH
ocriorpad B pexxuMe OIU(PPOBKU B PeaIbHOM BPEMEHH, PaBHSCTCS TOJIOBUHE
YaCcTOTHI IUCKPETH3AIMH. DTy 4acTOTy Ha3bIBAIOT yactoroi HalikBucra. [[ns
9acTOT BHIIIE YacTOTH HallKBUCTa CKOPOCTh PETHCTPAIH OTCUETOB SBISACTCS
HEJ0CTaTOYHOM, UTO MPUBOAUT K HCKakeHUsM bIID. (CMm. ctp. 63, HUckascenus
BII®.)

[Tpu maTemaruueckoit o0pabotke B ciektp BIID curnana npeobpasyroTcs
3HayeHns 2048 meHTpaabHBIX TOYEK CHTHAJa BO BPEMEHHOHN 00JacTy.
Pesynprupytomuii ciektp BII® comepxkut 1024 Touku ot 0 'l 10 4acTOThI
HaiixBucra.

60 PyxoBozcTBO 10 3kcIutyatanuu ocuuiorpagos cepun TDS2000C u TDS1000C-EDU



bricTpoe npeodpazoBanue Oypbe

O6bruno criektp BII® Ha 3kpaHe cxuMaeTcs Mo ropu3oHTanH 10 250 Touek, HO ¢
moMoIei0 GyHKIMH MacmTadupoBanus bIID MoXkHO pa3BepHYTH CITEKTpP, YTOOBI
0oee moAPoOHO 0TOOPA3UTh €r0 KOMIIOHEHTHI B Kax10# u3 1024 Toyek NaHHBIX.

MMPUMEYAHUE. Yacmomnas xapaxmepucmuka ocyuniozpagpa no

BEPMUKATLHOMY KAHAJLY UMeem NOoLo2Uti Cnao eviue noaocsl nponyckanus (40

MIy, 60 MI'y, 100 MI'y uau 200 MI'y, 6 3asucumocmu om mooenu, uiu 20 My
npu 6KIIOUEHHOM 02PAHUYeHUU NOA0CHl nponyckanus). Taxum obpazom, cnexmp
BII® moorcem codepoicamp OelicmeumenbHyr0 UHGOPMAyuro o0 4acmomax vlule

nonocwl nponyckauus ocyuiiozpagpa. OOHaKo 3HAYeHUs AMIIUNYObL 80IUU UTU
eblule 8epxHell Yacmomsl HOJIOCbl NPONYCKAHUS He MO2YM CHUMAMbCsL MOYHbLMU.

OtobpaxeHue cnektpa brNe

Haxwmure kHonky MaTeMaTHKa, 4TOOBI OTOOPa3UTh COOTBETCTBYIOIICE MEHIO.

BriGepute kaHAT-HICTOYHUK, aJTOPUTM OKHA M KO3 HUIHeHT yBenudeHus bI1O.
OnHOBpEMEHHO Ha 3KpaH MOJKHO BBEIBECTH TOIBKO OfMH criekTp bI1D.

MNapametp BN® HacTpoiiku Onucanue

MCTOYHMK CH1, CH2, CH31, CH41 Buibop kaHana, SBnstoLLerocs MCTouHukom brd.

OkHo XEeHHWHra, Nrockoe, NPSIMOYT. Bbibop Tuna okHa BIN®;(Cwm. cTp. 62, Boibop okHa bI1P.)
Macwrab BIo X1, X2, X5, X10 W3meHenne macwraba BN no ropusontany; (Cwm.

CTp. 65, YsenuueHue u UsMeHeHUe NoNoXeHUs chekmpa

B0
1 Tonbko Ans YeTbipexkaHarbHbIx ocUMnnorpacos.
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 [apMoHuKKa
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 UEHTPaAJIbHON JTUHUU CETKHU.

2. Macmrab no Beprukanu, 1b Ha nenenue (0 1b = 1 B,gg).
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BricTpoe npeodpazoBanue Oypbe

w

. Macmirab mo ropu30HTaNy, YacToTa Ha JeJICHHUE.
4. Yacrora AUCKPETU3ALMH, BEIOOPOK B CEKYHY.

5. Twun oxna BIID.

Bbi6op okHa B

OKHO CHI)KaeT MpOoCauynBaHUe CIEKTPaIbHBIX 4acToT B crekTp BIID. Ilpu
BBITIOJTHEHUH OBICTpOro MpeobpazoBanus DPypre Npennoaaraetes, 4T0 BpeMEeHHOH
CHUTHAJ TIOBTOpsieTcsl OeckoHedHo. [ 1menoro uncna mukios (1, 2, 3, ...)
BPEMEHHOI CUTHAJl HAYMHAETCS U 3aKaHYHMBAETCS Ha OTHOM U TOM K€ YPOBHE U B
(opMe curHana OTCyTCTBYIOT Pa3pBIBBL.

[Ipu HelenoM YKcie IUKIOB CUTHANIA BO BPEMEHHOW 001aCTH HaualbHAS
KOHEYHAs TOYKW UMEIOT pa3Hble ypoBHU. [lepexon oT HauaihbHON K KOHEYHOUH
TOYKE TPUBOIUT B Pa3phIBy B (hOopMe CHTHANA, YTO B CBOIO OYEpE/Ib BHI3HIBACT
MOSBJIEHHE BHICOKOYACTOTHBIX COCTABISIOUINX MEPEXOTHOTO IpoIiecca.

Time-domain
(YT) waveform

<« Center 2048 _,..
data points

Discontinuities
/\/\/\/

Without windowing

[IpumeHeHne OKHA K CUTHAJIY BO BpeMEHHON 00JIacTH H3MEHsAeT (opMy CHUTHAIA
TakuM 00pa3oM, YTO HayalbHOE ¥ KOHEYHOE 3HAUYCHHE CONMMKAI0TCA, B pe3ybTrare
YEeTr0 YMEHBIIIAETCS 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

Oynxnua Math FFT Bkmiouaet Tpu mapametpa okna BII®. Kaxaoe okHo
IpeAcTaBIseT cOO0H KOMIIPOMHCC MEXY Pa3pelICHUEM 10 YaCTOTE ¥ TOYHOCTHIO
aMIUTUTYIHBIX U3MepeHnil. BrIOOp OkHa ompenenseTcss He0OXOIUMOCTHIO
M3MEPEHUsS] KOHKPETHBIX BEJIMUUH U XapaKTEPUCTHKAMHU UCXOAHOIO CUTHAJIA.

OkHoO MUamepeHue MapameTp
XeHHuHra lMepnoamnyeckue Bonbluas TOYHOCTL MO YacToTe, HO
OCLMNNorpammbi MeHbLUAst TOYHOCTb MO aMMIUTYAE Mo
CPABHEHMIO C NIIOCKUM OKHOM
nnockoe Mepnoamnyeckue bonblias TOMHOCTL N0 amnauTyge,
ocuMnnorpammi HO MeHbLUasi TOYHOCTb NO YacToTe No
CPaBHEHMIO C OKHOM XeHHMHra
npsiMoyT. mnynbchl © CneuuanbHoe OKHO N5 CUrHarmoB, KoTopble
nepexoaHble He umeloT pa3pbiBoB. OHO (haKTUYECKM
npoLeccsl 9KBMBANEHTHO OTCYTCTBUKO OKHA

UckaxeHusa BIN®  Korma ocummiorpad perucTpupyeT CUrHAJI BO BpEMEHHOMN 00J1acTH, CoJepKauit
TapMOHHUKH C YaCTOTaMH BBIIIE YacTOTHl HalikBHCTa, MOTYT BO3HHKATh HEKOTOPHIE
npobnemsl. (CMm. cTp. 60, Yacmoma Haiikéucma.) CKOPOCTh peTUCTpaIiiu
OTCUYETOB HEIOCTATOYHA VIS YacTOT, IPEBBIIAIONINX YacToTy HaitkBucra. 310
MPUBOAUT K MOSBIICHUIO HU3KOYACTOTHBIX TAPMOHHK, 36pKaJIbHBIX OTHOCUTEIHHO
yactoThl HalikBucrta. Takue mapa3suTHbIE TApMOHUKN HA3bIBAIOT Mapa3uTHBIMU
COCTAaBJISIONINMH.
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YcTpaHeHue napasuTHbIX

64

rapMOHUK

<— Nyquist frequency

Amplitude

(one-half sample rate)

.dll I .

Frequency ? ? ? | | |
Aliased frequencies Actual frequencies

N

Jns ycTpaneHus mapa3uTHBIX TapMOHHK MOMPOOYITe MPUMEHUTH CIIEAYIOLIHE
MEpBHL.

C momousto pyukn MacmTad B rpynme «[opu30oHT.» (cex/aen) 3agaiire 6onee
BBICOKOE 3HAYEHHE YaCTOTHI JUCKpeTH3aluu. 110CKONbKY ¢ yBeTHUYEHHEM
4acTOTHI AMCKPETH3aIMK YBEeIHMUnTCS yactora HaifkBucTa, mapasutHble
TapMOHHKH OyAyT 0TOOpa)kaThCsl HA MPaBHIIbHBIX YacToTax. Eciiu Ha skpaHe
0TOOpakaeTcsl CIAUIIKOM MHOTO TapMOHHUK, MOJKHO YBEJIMUHUTD pa3pelecHue
criektpa BII® ¢ momomrsio mapamerpa «Macmtad BI1Dy.

Ecnu HeT He0OX0MMMOCTH MMPOCMATPUBATh TapMOHUKH BhImre 20 MI ',
3agaiite Js napamerpa [lopor n.m. 3HaueHue Bxi.

[MpumennTe BHEUTHUN QUIBTP K UCXOTHOMY CHUTHAITY, YTOOBI OTPaHUYUTh
JMana3oH ero rapMOHUK 3HaUE€HUEM HUXke 4acToTsl HalikBucra.

Onpenenute napasuTHbIE TADMOHUKH U UTHOPUPYHTE UX.

Hcnone3syiiTe cpencTsa ynpaBieHUs] MACIITaOOM U KypCOPHI AJIsl YBETUUEHHS
U BBINIOJIHEHUS u3MepeHuil B ciektpe BIID.
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YBenuyeHue u uameHeHue nonoxeHus cnekrpa bro

MonoxeHue u macwTab no
rOpM3oHTanm

MonoxeHue n macwTab no
BepTUKanNu

[ns BeinonHeHus usmepeHui B crekrpe bII® MOKHO HCTIOIB30BATh YBEIUUECHHE
Macmraba u Kypcopsl. st yBenmueHus Macimtaba 1mo TOpU30HTAIN CITYKUAT
mapameTp ocmniorpada MacmTad bII®. s yBenndaeHus 1Mo BepTHKAIH
HCTIOJB3YIOT 3JIEMEHTHI YIIPaBIEHUS BEPTUKAJIBLHON Pa3BEPTKOM.

[Tapamerp Macmtad BI1® no3Bonsier pactsnyTh cekTp bIID o ropusonTanu
0e3 U3MEHEHHS YaCTOTHI MTUCKPETH3auh. Jl0CTYITHBI CIIeIyIOITHe KO3(PHUITHECHTHI
MacmrabupoBanusa: X1 (mo ymomuanuio), X2, X5 u X10. Korna ucnonssyercs
ko3¢ ¢unmeHt X1 1 curHan pa3MeleH 1o UeHTPY KOOPAUHATHOW CETKH, JIeBOH
rpanuuei asnsercs yactora 0 I'u, a mpaBoii rpanuneil — vacrora HaiikBucra.

[Tocne nmpumenenus macmradbuposanms crektp BIID pacraruBaercs
OTHOCUTCJIIBHO HCHTpaHBHOﬁ JIMHUU CCTKH. I[pyrI/IMI/I CJIOBaMH, IEHTpaJIbHasd
JIUHUS CETKHU SIBJISIETCS] OCBIO IS YBETUUYCHHSI IO TOPU3OHTAIIH.

Hns capura cnekrpa BI1® Bnpaso noBepuute pyuky Ilosno:keHue B rpymme
«I'Opu30HT.» MO YacoBo#l cTpenke. JJisi cOBMEIEHUS [IEHTpa CIeKTpa C
LIEHTPaIbHON JIMHUEH CETKU HAXMUTE KHONIKY YCTAHOBUTH HYJIb.

Pyuku ynpasieHHs] BEpTUKaIbHON pa3BEPTKOM MO3BOJISIIOT PETYINPOBATH
MacmTal U nojoxeHue oroopaxaemoro crekrpa bII® mia coorBeTcTByOMIETO
kaHana. Pyuka MacmrTad B rpynme «BepTHK.» T03BOJISET BHITIOIHSITH
Macmrabuposanus ¢ kodppunmentamu X0.5, X1 (o ymonuanuio), X2, X5 u
X10. Cnektp BII® pacTsiruBaeTcst 1o BEpTUKaIN OTHOCUTEIBHO Mapkepa M
(pacmonoXeHHO! Ha JIEBOM KpParo 3KpaHa PacueTHON OMOPHOM METKH KPHBOK ).

YroObl EpeMeCcTUTh CIEKTP VI JAaHHOTO KaHajla BBEPX, [IOBEPHUTE PYyUKY
ITosoxkenue B rpynne «BepTHK.» 110 4aCOBOM CTpPEJIKE.

U3mepeHune cnektpa Bl ¢ nomowybio KypcopoB

Jiig criekTpa MOKHO BBITIONHUTH CIIEAYIONIME BA U3MEPEHUS: aMITUTY/IbI
cnekTpa (B 1b) 1 yactoTs! (B ['11). AMImuTyna U3MepsieTcst OTHOCUTENBHO YPOBHS
0 nb, rne 0 nb paBHseTcA 1 Bogg,

Kypcops! MOXHO HCIIONB30BaTh AJISl U3MEPEHUI IpH Jr000M yBenuueHuu. s
3TOTO BBHIMOJIHUTE CIAEAYIOIINE NEHCTBHS.

1. Haxwmute kHonky Kypcop, 4T00b1 0TOOpa3uTh COOTBETCTBYIOIIEE MEHIO.
2. Haxwmure kHonky Ucrounuk » MATEM.

3. Haxwmure QyHKImoHanbHyt0 KHONKY Tun u BEIOEpUTE MapaMeTp AMILTATYAA
unu Yacrora.

4. Jlns nepemelnieHust Kypcopa 1 v Kypcopa 2 UCIONIb3yIOTCA YHUBEPCAIbHbIE
pyuku
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I'opusoHTaNbHBIE KYpCOPBI CITyKaT Ul N3MEPEHNS aMIUINTYNbI, a BEPTUKAIbHbIE
Kypcopbl — U1 u3MepeHus 4actoTsl. Ha akpane oroOpakaeTcs mpupalieHue
MEXy IByMs KypcopamH, T. €. 3HaYeHHEM B ITOJIOKEHUH Kypcopa | 1 3HaueHueM
B MOJIOKeHNH Kypcopa 2. Ilpupamienue paBHseTcs: aDCOMIOTHON BEMUYHHE
pa3HOCTHU 3HaYeHUH Kypcopa 1 MuHyC Kypcop 2.

l
Kypcopbl amnamnTypl KypCOpbI YacToThI

W3mMepeHus 4acTOThl MOXXHO TIPOBOIUTH, HE UCTIONB3Ys Kypcophl. st aToro ¢
momortnsto pydku Horizontal Position (ITomoskeHue o ropu30HTAaIN) IIOMECTUTE
TFapMOHUKY Ha LIEHTPAJIbHYIO JIMHUIO KOOPJUHATHON CETKU U OIPENEIUTE
3HAYCHUE B MIPABOM BEPXHEM YTy SKpaHa.
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3anomuHarowee yctponctso USB n nopTbl ycTpoUCTB

B »710i1 maBe onucano ucnonb3oBanue noproB USB (Universal Serial Bus) amns
BBITIOJTHEHHUS! CIISAYIOIUX 3a/1a4.

B CoxpaHEHHE W BBI30B OCIHMJUIOTPAMM M HACTPOEK, a TaK)Ke COXpPaHEHUE
CHHUMKOB JKpaHa.

®  [leyarb CHUMKA 3KpaHa.
B Jlepemaya ocuuiiorpamMm, HACTPOEK U CHUMKOB dKpaHa Ha [1K.
B JIMCTaHIIMOHHOE YIPABICHHUE OCIMILIOrpadoM.

st pabotel ¢ mporpamMmHbIM obecrieueHreM PC Communications 3amycTure ero
1 00paTUTECh K BJIEKTPOHHOH CIIPaBKe.

MopT 3anomuHatowero ycrponctea USB

Ha nepenneit nanenu ocumuiorpada uMeeTcs NOpT 3allOMUHAOLIETO
ycTpoiictBa USB, B KOTOpBII BCTaBIsieTCs 3anioMuHarolee ycrpoiictso USB,
MpeaHa3HadeHHoe I XpaHeHus (daiimoB. Ociniorpad MOXKeT COXpaHATh
JaHHBIE B 3aoMuHaomeM ycrpoiictse USB u 3arpyxarh JaHHBIEC U3 TaMSITH.

e

~ PROBE COMP_ PROBE
sveikHzdl CHECK

|

.

1817-510

MopT 3anomuHaroLLero yctpoiticta USB

NMPUMEYAHUE. Ocyunnocpag noodepoicusaem 3anomunaiowue yCcmpoucmed
obvemom He bonee 64 I'B.

Jist moicoeqMHEHMS 3alTOMHHAOIIETO yeTpoiicTBa USB BEITIOTHUTE CIEAYIONMINE
JEUCTBUSL.

1. Ilpunoxwure 3anomuHaronee ycrpoiictBo USB k cooTBeTCTByOIEMY
nopty USB ocmmmiorpada. dopma kopiryca 3allOMHHAOIIETO YCTPOHCTBA
o0ecrieunBaeT MPaBUIBHYIO YCTaHOBKY.

2. BcraBpTe 3aloMHUHAIOIIEEe YCTPOMCTBO B MOPT 10 YIIOpa.

Ecnu Ha 3armoMuHaroIeM ycTpoiicTBe UMEeTCsl CBETOAMOI, OH MHUTAeT BO
BpeMs 3allucH WK uTeHus (aitna nqanneix. Ha skpane ocumminorpada
MOSBJISIETCS 3HAYOK YacOB, IIOKA3bIBAOIINHN, YTO 3aIlIOMUHAIOIIEE YCTPOHCTBO
AKTUBHO.
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3anomuHatomiee ycrpoicTBo USB 1 OpTHI ycTpOHCTB

Bpemsa ucxopgHoro
CYUTbIBaAHUSA
3anoMMHaoLero
ycTpoucTBa

®opmaTupoBaHue
3anomMuHarLWero
yCTpOMUCTBa

0b61LeM 3anoMuHaloLlero
YyCTPOWCTBA

68

ITocrne coxpaHeHUs UK BBI30BA (aiiia CBeTOANOIHBIN HHAUKATOP (ECITH OH
€CTh) TIepeCcTaeT MHUTaTh, 4 3HAYOK YaCOB MpOMNaaaet ¢ 3kpana. Kpome toro,
MOSIBJISIETCS] CTPOKA TOACKA3KH, YBEIOMITAIONIAs O 3aBEPUICHUN OIEPAIHH
COXpaHEHHsI WK BBI30BA.

UrtoObI BEIHYTH 3anioMHUHaroIee ycrpoiicteo USB, moxaureckh, moka
CBETOAMONHBIN MHIUKATOP (€CIIN OH €CTh) MMePECTaAHET MUTATh HITH ITOKA MOSIBUTCS
CTpOKa TMOJICKa3KH, U3BEIaloIIas 0 3apepieHun onepaiuu. [locie aToro
BO3BMHUTECH 3a Kpail 3alIOMHUHAIOUIETO YCTPOUCTBA U U3BJIEKUTE €T0 U3 MOpTa.

Kaxxerif pa3 mpu ycTaHOBKE 3aIlIOMHHAIONIETO YCTPOHCTBA OCIALIOrpad
CUMTBHIBAET €0 BHYTPEHHIOK CTPYKTYpy. BpeMsi CUMTBIBaHUS 3aBUCUT OT
o0beMa 1 criocoba popMaTHpPOBaHUS 3aATOMUHAIOIIECTO YCTPOMCTBA, 4 TAKXKE OT
KOJIMYeCTBA XpPaHUMBIX Ha HEM (paiiiioB.

[TPUMEYAHUE. Dopmamuposanue 3anomunarowezo ycmpoicmea USB na
11K no3eonsem 3HAUUMENbHO COKPAMUMb BPEMS UCXOOHO20 CUUTNBIBAHUS
sanomuHawux ycmpoticme emxkocmoio 64 MB u bonee.

ITpu dpopmaTupoBanuy 3anomuHaromero ycrpoiicrsa USB ¢ Hero ynansioTcs
Bce AaHHble. g GopMaTHpoBaHus 3alIOMUHAIOIIETO YCTPOICTBA BBHIIOJIHUTE
CIEAYIOLIUE ICUCTBUA.

1. Bcrassre 3anmomuHaroniee ycrpoiictBo USB B coorBercTByromuit USB-nopt
Ha TMepeJHel maHeau ocuuuiorpada.

2. Haxwure kHOnKy CepBuc, 9TOOB 0TOOPA3HTh COOTBETCTBYIOIIEE MEHIO.
3. HaxwmwuTte kHOTIKY YnpaJjienue daiiiamu P Pasnoe P ®@opmar.

4. UYtoOBI 0ThOpMATHPOBATH 3AIIOMHHAIOINIEE YCTPOHCTBO, HAKMHUTE KHOTIKY Jla.

B 1 Mb nmamsTH 3alIOMHUHAIOIIET0 yCTPOUCTBA OCUUILIOTpad) MOXKET XpaHUTh
(aiinbl IepeyrcICHHBIX JJaJlee TUTIOB B CIICAYIOIINX KONNYeCTBaX.

m  Pesymbrarel 5 oneparuit Coxp. Bce; (CMm. ctp. 72, Coxpanenue 6cex OaHHbIX 8
sude gatinos.) (Cm. crp. 101, Coxpanumo éce.)

B 16 (aittoB CHUMKOB dKpaHa (KOIM4IeCcTBO (HalIoB 3aBUCHUT OT popmara
caumka); (Cm. crp. 73, Coxpanenue crumka 6 gatin.) (Cm. ctp. 102,
Coxpanums uzobpagicerue.)

250 ¢aiinoB mapaMeTpoB HACTPOiKH ocumiutorpada (.set); (Cm. crp. 103,
Coxpanumo Hacmpotixy.)

B 18 ¢aitnos ocummiorpamm (.csv); (Cm. ctp. 103, Coxpanumeo
OCYUTLLOZDAMMY.)
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3anomuHaromiee yctpoiicteo USB 1 opThI ycTpOoHCTB

MpaBuna ynpaBnexHuns gannamu

[Tpu xpaHeHHH OaHHBIX OcUMIUIOrpada B 3alOMUHAIONIEM YCTPOMCTBE
MPUMEHSIOTCS CIeNyIOLIe IPaBuiIa yrpasieHus aiaamu.

B [Ipexxne yeM 3anuchiBaTh (paiiisl, ocuuiorpad mpoBepseT HATHIue
cBOOOTHOTO MECTa B 3alIOMHHAIONIEM yCTpoiicTBe. Ecnu mamsitu 1yt 3amvcu
(aiioB HEMOCTaTOUHO, OTOOpaXKaeTCsl MPEeILyNPEKAAOIIee COOOIICHHE.

B TepMHH «IanKa» COOTBETCTBYET KaTajiory 3alloMuHaroIero ycrpoiicrsa USB.

B Jlo YMOJIYaHHUIO B Ka4€CTBC MECTA PACIIOIOKCHUA TJIsI COXPAHCHUA U
CUHUTBIBAHUA q)aﬁﬂa MPUHUMACTCA TCKYyIIas Ialka.

u KOpHCBLIM KarajoroM siBasercs A:\.

B [Ipu BriroYeHHU prOOpa OCHMILIOrpad) BOCCTAHABIMBACT TEKYIIYIO MAMKY
B Katanore A:\; TO e caMOe TPOUCXOUT, €CITH BCTABUTH 3aAMIOMUHAIOIIEE
yerpoiictBo USB mocie BKiTtoueHHs ocmniorpada.

B Vms daitra MOKeT coepsKaTh OT OJHOTO IO BOCHMH 3HAKOB; 32 HUM CJICIYIOT
TOYKA U pacHIMpeHue, JINHON OT OHOTO 10 TPEX 3HAKOB.

B J[nuHHABIC MMEHA (ailyIoB, CO3MaHHBIC B OMEPAIIMOHHBIX CHCTEMAaX
MEPCOHABHBIX KOMITBIOTEPOB, OTOOPAXKAIOTCS B COKPAICHHOM BUJE 110
MpaBUjIaM COOTBETCTBYIOIICH OMEPAIMOHHON CUCTEMBI.

®m  liMeHa ¢aiioB He 3aBUCIT OT PETUCTPA U OTOOPAKAKOTCS MPOMUCHBIMH
OyKBaMH.

Memto Yrpasnenue QaitiiaMu MOXKXHO UCTIOIB30BaTh IS BEITIOTHEHUS CIICTYIOIINX
3aj1au.

B OrobpaxeHHE COACPKUMOTO TEKYIIICH MMarKH.

E  Bri0op daiina nim namnkw.

B JlepeMmenieHue B Ipyrue MankH.

B Co3znanue, MepeMMEHOBaHUE U ylajeHue (ailioB U Marok.
m  dopmaTupoBaHUE 3arOMUHaroMEro ycrpoiictea USB.

(Cw™m. ctp. 115, Vnpaerenue gatinamu na zanomunarowem ycmpoticmsee USB.)

CoxpaHeHue 1 BoccTaHoBneHue anos Ha 3anomuHarowem yctpouctee USB

Cy1iecTByeT JiBa Criocoda coxpaHeHus (HaiiioB Ha 3aMOMHHAIOIIEM YCTPOUCTBE
USB:

B ¢ nmomompbio MeHto Coxp/BoccT;

B ¢ nomombo ¢yHKIMH CoxpaHuTh KHONKH [ledars.
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3anomuHatomiee ycrpoicTBo USB 1 OpTHI ycTpOHCTB

Jlnst 3ammcy ¥ BOCCTaHOBJICHHUS JJAHHBIX C 3allOMHHAaromlero ycrpoiicta USB
HCITOJIB3YIOTCS CIIeAyIomue myHKTs MeHio Coxp/Boccrt:

B Coxp.CHUMOK

m  Coxp. HaCT.

B CoxpaHHUTbh OCLMJIIIOTP.
B Boccr.Hact.

®  Boccranos. ocouJIorp.

MPUMEYAHHUE. Knonky newamu @) yooicro ucnonvzosams o bvlICcmpoeo
coxpanenus ¢paitnos na zanomunarouiem ycmpoticmee. Ceedernus 00
00HOBPEMEHHOM COXPAHEHUU HECKOMbKUX (Palliog Ui nociedo8amenbHOM
COXpameHuu CHUMKO8 9Kpana cm. 6 pasoene «Hcnonvzoganue Qyukyuu
coxpanenus kuonku nevamuy. (Cwm. cmp. 72, Henonvzosanue gynxyuu
coxpaneHus KHONKU neuamu Ha nepeouetl namen.)

Onuum Coxp.cHumok ,  Memnro Coxp/BoccT obecneunBaeT coxpaneHue B (aiie Ha 3alIOMHHAIOIEM
Coxp. HacT. u CoxpaHuTb yctpoiictBe USB cHuMKa »KpaHa, HACTPOHKHU ocIiuiorpada Wik JaHHBIX

ocu”nnorp. OCHUJIJIIOTPAaMMBIL.

Bce onmun coxpaHeHus: NeHCTBYIOT aHAJOTUYHO. B KadecTBe mpumepa
paccMOTpUM coxpaHeHHe Qaiijla CHIMKa 9KpaHa B (aiiie Ha 3alTOMUHAIOIEM
ycTporictBe. i 3TOro HeOOXOAUMO BEITIONHUTE CICIYIOIINE IEHCTBHUA.

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

2. Haxwmure kHonky Cepsuc P Ilapamerpst P Hactpoiika npuntepa u
BBEANTE CICIYIOLINE TapaMeTpPhL:

OKOHOMMYHBIN Bkn, Bbikn Bo3MoXHOCTb NeyaTn 130bpaxeHns

PEXUM 3KpaHa Ha 6enom choHe, ecnm BbibpaHo
Bkn

OpueHTauus KnuxHas, AnbbomHas OpwueHTauus nzobpaxeHus npu neyaty

3. [Ilepeiinute K S5KpaHy, KOTOPBIA TpeOyeTCs COXPaHUTb.
4. Haxwmure Ha nepeaneit manenu KHONMKY CoXp/BbI30B.
5. Bribepure onmuro Jeiictue P Coxp.caumok P CoxpaHuThb.

Ocuumnnorpag coxpaHsieT CHUIMOK dKpaHa B TEKyIel manke B Buze (aiina
C aBTOMaTu4ecku reHepupyeMbiM umeHeM. (Cm. ctp. 101, Coxpanenue
u occmanosnenue.)
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3anomuHaromiee yctpoiicteo USB 1 opThI ycTpOoHCTB

Onuum BoccT.HacT. 1 Mento Coxp/Bocet obecrieunBaeT BoccTaHOBIEHHE U3 (baiiia Ha 3alI0MUHAIOIEM
BoccraHoB. ocuunnorp. ycrpoiictBe USB HacTpolku ocnmiiorpada i JaHHBIX OCIFIIIOTPaMMBL.

Bce onumu BoccTaHOBIEHUS IEUCTBYIOT aHAJIOTMYHO. B KauecTBe npumMepa
paccMOTpHUM BOCCTAHOBJICHUE OCIMIUIOTPaMMbI U3 (aiiyia Ha 3aIIOMHHAIOIIEM
ycrpoiictee USB. Jlnst 3T0ro He00X0AMMO BBITIOTHUTH CIICIYIONIUE NSHCTBUS.

1. Bcrassre 3anmomuHaromee ycrpoiictBo USB ¢ HyxHBIM (haitiom
OCIMJUIOrpamMMBl B cooTBeTcTBYOmMi USB-nopT Ha nepenHeit nanenu
ocrutorpada.

2. Haxwwre Ha mepenHeit manenu KHOMKY CoXp/BbI30B.

3. Bribepute ommmro JdeiictBue P BoccTanoB. ocumuiorp. » Beiopars
daiin.

Jns mepexona K apyroii manke Ha 3allOMUHAIOLIEM YCTPOMCTBE MOXKHO
HCIIONB30BaTh OMiKi0 CMEHUTH MAIKY.

4. C nomoupo yHHBEpCaJIbHOHN PYUKH BBIOEpUTE (Pailil 0CIMITIOrpaMMBl ISt
BOCCTaHOBJICHUSI.

1o Mepe NpOKPYTKU MEHSETCS UMSI BOCCTaHABIMBAaeMOro (haiia.

5. Bribepure napametp B u 3amaiite o0macTh ONOPHON MaMsATH IS
BoccTaHoBIeHUs ociuniorpamM: RefA nimm RefB. B 4-xaHansHBIX MOmEsIxX
umetrorcs takxke oosactu RefC u RefD.

6. Haxwmure pynkunonanpayro kHonky Recall FannnCHx.CSV
(Boccranosnenne FnnnnCHx.CSV), rae FannnCHx.CSV — ums ¢aiina
OCLMJIJIOTPaMMBI.

MMPUMEYAHUE. [[ns nanok na 3anomunarowem yCmpoucmee, CoOepicaumjux 0Oun
Gaiin ocyunnocpammol, evioepume Coxp/evizoe W /leiicmeue W Boccmanos.
ocyunnozp. W B u 3a0aiime obnacms 0nopHoU namsamu 015 80CCMAHOBNEHUS.
ocyunnoepammol. Mms atina nosensemcs @ none Boccmanos. (Cm. cmp. 101,
Coxpanenue u goccmanosienue.)
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WUcnonb3oBaHue hyHKLMKM COXPaHEHUs1 KHOMKM NeyaTh Ha nepeaHen naHenw

CoxpaHeHMe BceX AaHHbIX
B Buae hannos

72

Knonky neuaru @) na TiepeHe MaHer ocruIorpada MOXXHO IepEeHaCTPOUTh
JUISL BRITIOTHEHUS 3amucH B 3armomuHaromee USB-ycTpotictBo. UTOORI HACTPOUTD
KHOIIKY I€YaTu 1A COXPAaHCHUA JaHHBIX, BBIIIOJIHUTC OAHO M3 CICAYIOIINUX
JEUCTBUIA:

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

= Cepsuc P Ilapamerpsl P Hactpoiika npunTepa.

MMPUMEYAHUE. Ceemoouoonuiii unduxamop psaoom ¢ KHORKOU newamu
yKaswigaen, Ymo 6KI04eHA albMepHAMUSHAs QYHKYUS COXPAHEHUs,
nocpeocmeom KOmopou MOICHO 3aNUcamov OaHHbIE 8 3aNOMUHAIoujee
USB-ycmpoticmeo.

Onuwmst Coxp. Bcero B paiiiibl MO3BOISET COXPaHATh HHPOPMAIIIO, HMEIOIYIOCS
Ha ocimutorpade, B Buzae ¢aiinos Ha 3anomMuHaromeM yctpoiictee USB. s
OITHOTO UcToNb30Banus onuu Coxp. Bcero B (haiiibl Tpedyercs He Oonee 700 kb
MecTa Ha 3allOMUHAIOIIEM yCTPOUCTBE.

[Tepen coxpaneHreM TaHHBIX Ha 3anmoMuHaromeM USB-ycTpoiicTBe HEOOXOAMMO
HACTPOUTH KHOIIKY nesaru® na nepe/IHel maHeny Ha BBINOIHEHHE (QYHKIUH
coxpanenus. s storo Beibepute Coxp/Boi3oB P Coxp. Bce P KnHonka
PRINT » Coxp. Bcero B (aiiibl.

Jl1s1 coxpaHeHHs BceX TaHHBIX, MMEIONTUXCS Ha ocItuiutorpade, B 3alIOMAHAONIEM
ycrporictBe USB BBITIOTHUTE CIETYIONTNE TCHCTBUS.

1. Bcrassre 3anomuHaroriee ycrpoiictBo USB B coorBercTBytonuii USB-mopr.

2. YtoOBI chenarh Manky Ha3HAUCHUS TEKYIICH MarKo, HAXKMUTE
(byHKIIMOHAJIEHYIO KHONIKY BhIOpaTh manky.

[pu xaxxnom Haxkatuu kHonku [IEYATD Ha nepeaneit manenu ocuuiiorpadge
B TEKYILIEH MaIlKe CO3AAETCsl HOBas MalKa U el aBTOMaTHYECKU IPUCBANBAETCS
M.

3. Hactpotite ocrmmtorpad Uit perUCTPAK HYKHBIX TaHHBIX.
4. HaxwmwuTte KHONIKY Ie4aTH (coxpaHeHI/m)@.

Ocuumnorpad co3aacT Ha 3alOMUHAIOIIEM YCTPOWCTBE HOBYIO TAIKy M
COXPaHUT B HEW CHUMOK SKpaHa, JaHHbIE OCLMIJIOTPAMM M HACTPOUKHU
(opmara ¢aiina. [Tanke npucsanBaercs ums Buna ALLnnnn. (Cwm. ctp. 101,
Coxpanenue u goccmanosienue.)

Jlns mpocMoTpa criicka (aittoB, co3manHbIX GyHKIuer «Coxp. BCero B (hauib»,
BbiOepute MeHIO CepBHC P> YripaBiienue ¢aiiaamu.
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WUma ¢aiina

CH(x)

FnnnnCHx.CSV, rge nnnn — aBTOMatu4eCcKku reHepupyembi
HOMEP, a X — HOMep kaHana.

MATEM.

FnnnnMTH.CSV

OnopH(x)

FnnnnRFx.CSV, rae x — cooTseTcTBYlOLWas GykBa namsTy.

CHuMOK 9KpaHa

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

Hactpoitku

FnnnnTEK.SET

Tun daiina

Cogepxumoe n NpMMeHeHne

.CSV

Copepxut TekctoBble cTpoku ASCII, B KOTOpbIX NepeumncnsaoTes
3HayYeHUs BpeMeHU (OTHOCUTENBHO MOMEHTA CUHXPOHMU3aLWK)

n amMnnnuTyabl Ans kaxasix 13 2500 Touek AaHHbIX
ocuunnorpammbl curHana. CSV-thainbl MoXHO UMNOPTUPOBATbL
LS aHanuaa B MHOTVE TUMbl MEKTPOHHbIX Tabnuy, v
MaTeMaTU4ECKNX NPUNOKEHMIA.

SET

CopepxuT TekcToBble CTpoki ASCII, B KOTOPbIX NEPEUNCIIAITCS
3HaYeHns HacTpoek ocuunnorpada; paciumgpoBKy CTPOK

CM. B pyk08odCmee No Npo2pamMMupo8aHur Yugposbix
ocyunnoepacgos cepuli TDS2000C u TPS2000.

CHuUMKN 3KpaHa

®aifnbl UMNOPTUPYIOTCS B ANEKTPOHHYIO TABNLY W NPUNOKEHNS!
Ans 06paboTKM TEKCTOB; TUN (halina obpasa 3aBUCHT OT
MPUNOXEHNS.

MPUMEYAHUE. o mex nop, noka smu Hacmpouxu He 6y0ym usmMeHeHbl, OHU
coxpansiromes dadxce npu Haxcamuu knonku Hacmpoiika no ymonuanuio.

CoxpaHeHue CHUMKa B DTOT mapaMeTp MO3BOJISET COXPaHUTL 00pa3 skpaHa ocuiuiorpada B daiine ¢
tpaitn  mmenem TEKnnnn.???, rae ??? — 3a1aHHbIi ¢dopmar rpapuueckoro daiina. B

MIPUBEACHHON HIXe TaONuIe nepeurcieHs! GopMaTsl Gpaiiios.

®opmar caina PacwmupeHue Onucanue

BMP BMP Wcnonb3syetcs no ymonyaxuio. B ocHose

aToro chopmarta nexuT anroputM CxaTus
6e3 notepb. Popmat COBMECTUM C
OONMbLUMHCTBOM TEKCTOBbIX penakTopos 1
3NEKTPOHHbIX Tabnuy

EPSIMAGE EPS

®opmat Postscript

JPEG JPG

B ocHoBe aT0r0 hopmaTta NexuT anroputm
cKaTus ¢ noTepsiMu; 06bIYHO 3TOT chopmar
NPUMEHSIETCS B LIMGPOBLIX Kamepax 1
ApYruX LnpoBbix doTorpadmyeckmx
YCTpOMCTBaX.

PCX PCX dopmart, Mcnonb3yemblin B rpadnyeckom

penaktope Paintbrush (MS-DOS)
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MopT yctponcte USB

®opwmar cpaiina PacumpeHue Onucanue

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

TIFF TIF ®opmar Tagged Image File Format

ITepen coxpaneHneM JaHHBIX Ha 3anomMuHaromeM USB-ycrpoiicTBe HE0O0X0mumo
HACTPOUTH KHOTIKY T€UaTH Ha MepenHel MaHelu Ha BHIMOIHEHHEe QYHKIUN
coxpanenus. [l atoro Beidoepure Coxp/BbizoB P Coxp. Bce P Knomka
PRINT » Coxpanenue cHUMKaA B (aiiyi. Psmom ¢ KHOTKO# mevarn
3arOpUTCs CBETOMUOAHBIN HHAMKATOp «COoXpaHEeHUe», YKa3bIBAIOIIUN Ha
BBITIOJTHEHUE aJIETEPHATUBHON ()YHKIIUU.

s coxpaHeHNs] CHIMKa DKpaHa B 3anioMuHaromieM ycrporictse USB BeimonanTe
CIEAYIOUIUE IEUCTBUA.

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

2. YroOsl chenaTh Manky Ha3HAUCHMS TEKYIICH MAIrKOW, HAXXKMHTE
(hyHKIIMOHAIIEHYIO KHONIKY BhIOpaTh manky.

3. [Ilepeiinute K 3KpaHy, KOTOPBIA TpeOyeTcs COXpPaHUTb.
4. Haxwmure KHONIKY Ie4aTu (coxpaHeHI/m).

Ocmutorpad coxpaHsSeT CHUMOK dKpaHa B B (aiiia ¢ aBTOMaTHICCKH
FeHEPUPYEMBIM UMECHEM.

Jns mpocMoTpa crucka JOCTYnHbBIX (haiiioB, co3nanHbIX GyHKIueH «Coxp. Bcero
B (aitiiely, Be1OepuTe MeHI0O CepBHC P> YiipaBiienue daiijamu.

Ocuumtorpad noxcoenunsercs Kk [TK v mpuHTEPY, COBMECTHMOMY C
PictBridge, ¢ momorpto kabdesst USB. [Mopt ycrpoticte USB pacnonoxkeH Ha
3ajHell maHen M ocuuuiorpada.

2722014

nopt yctponcte USB
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YcraHoBKa Ha K nporpammHoro o6ecneyeHusa PC Communications

A

MoakntoyeHue Kk MK

[Mpexne yem moaxmounTh ocumiorpad k ITK, HeoOXoauMO yCTaHOBUTH
Ha [IK mporpammuoe obecrieuerne PC Communications ¢ KOMITaKT-THCKa,
MOCTAaBIIEMOI0 BMECTE C OCLIILIOrpad oM.

OCTOPOXHO. Ecnu nooxniouums ocyunnoepagh x IIK 0o ycmanosxu
npozpammnozo obecnevenus, I1IK ne cmosxcem pacnosname ocyuniozpag.
Ocyunnoepag 6yoem nomeyen Kax Heusgecmuoe YyCmpoucmeo, U césa3b ¢ HUM
He Oyoem ycmarnosieHa. 4mobvi 5mozo He CAyyunoch, Heobxooumo nepeo
nooxaouenuem ocyunnoepaga k 1K ycmanosums na IIK npoepammmnoe
obecneueHue.

MMPUMEYAHUE. Heobxooumo ycmanasiueamos epcuio npocpammHo2o
obecneuenuss PC Communications, nocmasusiemyto mecme ¢ 0CYUII02pagdom,
unu bonee no30HI 8ePCuio.

Kpome mozo, npoecpammnoe obecneuenue 01 ocyunnocpagha MOICHo Haumu Ha
Cmpanuye NoUCKa npocpamMmHo2o obecnevenus Ha eeb-ysne Tektronix.

Ut00BI ycTaHOBHUTH ITporpammHoe obecniedenrne PC Communications, BEIITOJTHATE
CJIEAYIOIINE NEHCTBUS.

1. BcraBsre KOMNAKT-AHCK, TOCTABISIEMBIH BMECTE C OCIHILIOTpadoM, B
JUCKOBOJ| KOMIIAKT-IMCKOB Ha KoMIbroTepe. IlosgBUTCA OKHO Mactepa
ycranoBkH InstallShield.

2. CrenyiiTe HHCTPYKLHSIM Ha KpaHe.

3. 3axpoiiTe okHO MacTepa ycTaHoBkH InstallShield.

[Tocne ycranosku Ha [1IK mporpaMMHoro odecrieueHuss MOKHO MOAKIIOUUTD
ocmmiorpag k K.

NMPUMEYAHUE. Ilepeo nooxmouenuem ocyunnoepagha k IIK neobxooumo
yemanosums Ha 1IK npoepammnoe obecneuenue. (Cm. cmp. 75, Yemanoska Ha
1IK npoepammnozo obecneuwenus PC Communications.)
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Urto0bI monkitounTh ocumiuiorpad k [1K, BeimonHUTE Crieqyromnue neicTBHs.

1.
2.

Bxnrounte ocrumiorpad.

Bcrappre ongun koHer kabenst USB B USB-nopt ycTpoiicTBa Ha 3amHei
TTaHeTH ocIuIorpada.

Bxmrounre TIK.
Bcrasste npyroit koner kabenst 8 USB-nopr I1K.

Ecmm nosiBnisieTcst coobienrne 06 0OHApYKEHHH HOBOTO 00OpYIOBaHHUS,
CleyiTe HHCTPYKIMSIM MacTepa yCTaHOBKH HOBOTO O00OPYIOBaHUSA,
MOSIBIISIFOLITMCS. Ha SKpaHe.

HE mpoBoauTe mouck ycTaHaBImBacMoro odbopymoBanus B UHTepHETE.
B cucreme Windows XP BEITONHUTE ClIeAYIONIAE NEHCTBHSA.

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

b. Ilo 3ampocy BeIOepuTe BapuaHT, B KoTopoM cuctema Windows HE
nonxiarouaercs k Windows Update u Haxxmure kHonky Next ([anee).

¢. B crnemyromem okHe TOKHA 0TOOpaKkaThCsl HHGOPMAIHAS 00 YCTaHOBKE
MIPOTPaMMHOTO 00ECTICUCHHUS TSI U3MEPUTEITHFHOTO YCTPOMCTBA C
untepdericom USB (USB Test and Measurement Device). Ecnu
nHGOpMAIHS O IPOTPAMMHOM 00€CTICUeHHH U3MEPUTEIIBHOIO YCTPOHCTBA
¢ USB He orobOpaskaeTcsi, 3TO CBUJIETENbCTBYET O HEMPABUIHHOMN
YCTaHOBKE MPOTPaMMHOT0 00eceueH s, MOCTaBIsIEMOTO BMECTE C
ocruIorpad oM.

d. BriOepute BapuaHT ¢ aBTOMAaTHYECKOH YCTAaHOBKOW MPOTrPaMMHOTO
obecnieueHus (peKOMEHIyeMbIl BBIOOpP) 1 HaxxmuTe KHOTIKY Next ([aee).

[HpaiiBep cuctembl Windows aiist ociiuiorpada OyneT ycTaHOBIICH.

e. Ecmu Ha mare «c» He 00HAPYKHUBACTCS H3MEPUTEIEHOE YCTPOHCTBO C
USB (USB Test and Measurement Device) niu B cucteme Windows
He 00Hapy)KUBAETCs MPOTPaMMHBII IpaiiBep, TO CBUACTEIBCTBYET O
HETPaBUIILHOM yCTaHOBKE IIPOrPAMMHOTO 00€CIICYEHH S, TIOCTABISIEMOTO
BMECTE C OCITHILTOTpadoM.

B atom cnyuyae Haxxmute kHoky Cancel (OTMeHa), 4TOOBI BEIMTH W3
MacTepa yCTaHOBKH HOBOTO oOopynoBanus. HE momyckaiite 3aBepiieHus
paboThI MacTepa.

Otcoenunure kabens USB ot ocummiorpada u ycranoBure
IpOrpaMMHoOe 00ecIieueHue ¢ KOMIIAKT-UCKa, II0CTaB/IIEMOI0 BMECTE C
ocumiorpagom.

CaoBa noacoeauauTe ocniorpad k [1K u BeImoHATe Maru 6a, 6b,
6¢ u 6d.
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f. Haxwmure kHonky Finish (I'oToBo).

g. Ecnu mosiButcs auanorosoe okHo Test and Measurement Device
(M3mepuTenbHOE YCTPOICTBO), BEIOEPHUTE HYKHYIO OTIEPAIHIO B CHCTEME
Windows n Haxkmure kHoriky OK.

7. B cucreme Windows 2000 BeIonHUTE cleayIOINe AeHCTBUS.

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

b. B crnenyromem okHE BEIOEPUTE U3MEPHUTEIBHOE YCTPOUCTBO C
USB (USB Test and Measurement Device). Ecnu nadopmanus o
BBIOpPAaHHOM M3MepHUTENhHOM ycTpoiicTBe ¢ USB He oToOpaskaercs,
9TO CBUJIETENBCTBYET O HEMPABUIBHOW YCTaHOBKE MPOrPAMMHOTO
obecreueHusl, MOCTaBIIEMOr0 BMECTE C OCHMILIOrpagoM.

c. B cnenyromem okHe HaxkmuTe KHOIIKY Next ([lanee) u mopoxkante, moka
cucrema Windows ycTaHOBHT ApaiiBep ociuniorpada.

Hpaiisep cuctempr Windows i ocimniorpaga Oyaer ycTaHOBIIEH.

d. Ecnu Ha mare «b» He 0OHAPYKHUBAETCS H3MEPUTEIILHOE YCTPONCTBO €
USB (USB Test and Measurement Device) nmu B cucreme Windows
HE 00HapyKUBAETCS TIPOTPAMMHEIN JpaiiBep, 3TO CBUACTEILCTBYET O
HEMPAaBWIHLHOW YCTaHOBKE MPOTPAMMHOTO 00ECIIeUeHUs, ITOCTaBISIEMOTO
BMECTE ¢ ocmutorpadom.

B atom cnyuae Haxkmute kHOTKy Cancel (OTMeHa), 9TOOBI BEIUTH H3
MacTepa yCTaHOBKH HOBOTo o0opynosanmsi. HE momyckaiite 3aBepiieHus
paboTsl MacTepa.

Otcoeaunure kabens USB ot ocummnorpada u yctaHOBHUTE
nporpaMMHOE 00ecTieueHHe ¢ KOMITAKT-IHUCKa, TOCTAaBIIEMOro BMECTE C
ocIuIorpadoMm.

Cuosa nogcoenuuaute ocuniorpad k 11K u BemonawTe maru 7a, 7b u 7¢.
8. [Ilo 3ampocy Haxkxmute kHOTKY Finish (I'oToBo).

9. Ecnu nosiButcs 3ampoc Windows BCTaBUTh KOMIIAKT-JAUCK, HAKMUTE KHOTIKY
Cancel (Otmena).

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

11. Ecimm ocrmtorpad u IIK He MoryT oOMeHMBaThCsl HH(POpMaIIHeH,
o0paTuTech K 3JICKTPOHHO cripaBke u qokyMmeHTanuu PC Communications.
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MopknioueHue k cucteme GPIB

Jns opranmszanuu oOMeHa TaHHBIMU MeX Iy ociuniorpadom u cuctemoit GPIB
npumensercs agantep TEK-USB-488. Heo0XoauMo BBITOTHUTH CIICTYIOIIHE
IECUCTBUSL.

1.

Bsoa komaHAa

[oaxmounte ocummtorpad x ananrepy TEK-USB-488 xabenem USB.

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

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

Haxwmure knonky CepBuc P Ilapamerpst > Hactpoiika GPIB » Anpec
U BeIOEpHTE azipec afanTepa Uik yCTaHOBUTE €0 YHUBEPCAIBHON PYUYKOH.
ITo ymonganuto ycranosieH aapec GPIB pasnbrif 1.

3amycrure B cucteme GPIB nporpammuoe obecnieuenne GPIB.

Ecnu o6men nndopmanueit mexny ocumsiorpagom u cuctemoir GPIB He
yCTaHaBIMBAETCA, U1 yCTpaHEHUs MPOoOeMbl 00paTuTech K HH(GOpMaIiu
00 umeromeiics cucreme GPIB u pykoBoACTBY monb3oBaTens afantepa
TEK-USB-488.

[MPUMEYAHUE. [lonmvie ceeoenuss 0 KOMAHOax cm. 8 pyKo8OOCMEe no
npocpamMmuposanuio yugposvix ocyuniozpagos cepuii TDS2000C u TPS2000,
077-0444-XX.

MopknioyeHne K NPpUHTEpY

[Mpu noakmoueHnn ocumuiorpada K NpuHTEpY, coBMecTUMoMy ¢ PictBridge,
ocuwuiorpad ¥ IPUHTEP MOTYT OBITH JINOO BKIIFOYEHBI, TUOO BBHIKIIOYCHBL.
Jns monkirodeHust ocmiuiorpada K mpuHTEpY, coBMecTuMoMy ¢ PictBridge,
BBITIOJTHATE CIICAYIOIIUE JICHCTBUS.

1.

BcraBere onun koner kabens USB B USB-nopt ycTpolicTBa Ha 3aaHeil
MaHenu ocuiorpada.

Bcraswre npyroii koHen kabens B mopt PictBridge npunTepa, coBMmecTuMoOro
c PictBridge. MecromonoxxeHue nopra yka3aHo B JOKYMEHTAIMX IPUHTEPA.

J1a mpoBepKy MOIKITIOUEHHUST HACTpOoiTe ocimiorpad Ha medars, Kak
OTIHCAaHO JIajee.

TMPUMEYAHUE. TIpunmep moxcem pacnosnams oCYUILOZPAph MoabKo eciu
nPUHMeEpP GKIIOUEH.
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Ecnu ocumnnorpad 3anpainBaer MoJcoeIMHEHNUE IPUHTEPA, a IPUHTED
MOAICOEIMHEH, BKIIFOUMTE IPUHTED.

MeyaTb CHUMKaA 3KpaHa

Jiis HacTpoiiku nmpuHTEpa, coBMecTMOro ¢ PictBridge, BeimonanTE cnemytormme
JIEWCTBHSL.

1. Bxmounte ocnimyutorpad u mpuHTEp.

2. Haxwmure kHoniky CepBuc P> Ilapamerpsl » Hactpoiika npuntepa »
Knonka PRINT u BeiOepute mapamerp Knomnka.

3. YcraHoBuTe AN MapaMeTpa JKOHOMMYHBIN peskuM 3HadeHue B,
SIBJISIFOIIEECS] HACTPOUKOM 1O YMOTYaHUIO.

4. YT0oOBI HACTPOUTH NPUHTEP, HAKMUTE (PYHKINOHATBHBIEC KHOTIKH - 1ajiee
- cTp. 2 u3 3 u - nanee - crp. 3 u3 3. Ocmmmorpad 3anpammBaer u
0TOOpakaeT mapaMeTpsl ¥ 3HAYCHUSI, IOAIEPKUBAEMbIC IPHHTEPOM.

Ecnm HEeT yBepeHHOCTH, KaKyl0 HACTPOUKY BEIOpATh, ClieayeT BRIOMpaTs [1o
YMOJIY. /7Sl BCEX HACTPOEK.

5. YroOmrI pacrieyaTarb CHUMOK 3KpaHa, HAKMHTE Ha IepeiHel aHeIH KHOIKY
nevarn @),

O6paboTka n300pakeHUsI 3KpaHa ocLuuIorpada 3aHuMaeT HECKOJIBKO
cekyH[. IIpomoKUTENbHOCTD TedaT H300paKeH!Us OIpeenseTcs
napameTpamy IMPUHTEPA H CKOPOCTHIO MeYaTi. B 3aBHCUMOCTH OT
BbIOpaHHOTO (popMara MOXKET MOTPEOOBATHCS TOTIOTHUTEIEHOE BPEeMSI.

MMPUMEYAHUE. Ocyunnocpaghom mosxicho nonb308amuscs 60 6pems neuamil.

6. Ecnu pacneyararb CHUMOK HE yAaeTCsl, IPOBEPHTE MOACOCIMHEHNE KaOes
USB k nopty PictBridge npunTepa u moBTOpHUTE MONBITKY.

[TPUMEYAHUE. [lo mex nop, noka smu Hacmpouku ne Oy0ym usmeHeHbl, OHU
coxpansromes oadice npu Haxcamuu knonku Hacmpoiika no ymonuanuto uiu
BBIKTIOYEHUU OCYUTLIo2PAPa.

[TPUMEYAHUE. Ymobwr npekpamums omnpagky CHUMKA KPAHA HA NPUHmMep,
Haoiemume knonky Ilpepeams newams.
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B 3T0i1 r1aBe onucaHbl MEHIO U JaHbI HO,E[pO6HLIe CBCACHHUA O BCCX KHOIIKax U
QJICMCHTAX YIPaBJICHUA MCHIO nepez[Heﬁ ITaHCIH.

Cbop AaHHbIX

HJ’IH YCTAHOBKH IMapaMETPOB c6opa AaHHBIX HAXKMUTEC KHOIIKY CﬁOp JAaHHBbIX.

MapameTpbl HacTpoitku OnucaHue

Bbibopka Wcnonbsyetcs Ansg peructpauumn u
npaBunibHOrO oTobpaxeHns 6omnbLWMHCTBA
CUTHAmOoB; PEXVM MO YMONYaHNIo

lMuk. geTek. Cnyxut ons obHapyxeHus BCNECKOB
CHKEHUS! BEPOSITHOCTI BOSHUKHOBEHMS
UCKaXeHMI Npyu 0ToOpaXeHUM curHana

CpegHee WcnonbayeTcs ANs CHUKEHUS YPOBHSA
CryyaiHbIX UMK HEKOPPENUPOBAHHbIX
LIyMOB B 0TOOpaxaeMoM curHare.
KonuyecTBo nepuogos ycpesHeHus
3afaeTcs nornb3oBaTtenem

YcpenHeHue 4,16, 64,128 Bbibop konuyecTBa NepuogoB yCpeaHeHNs

OcHOBHbIe NoHATUA  [lpu aHamu3e mpsIMOYTOJILHOTO CUTHAJIA, COICPIKAIIETO CKAaYKOOOPa3HbIC Y3KHE
BCIUIECKH, opMa 0TOOpakaeMOro CUrHaia OyJeT N3MEHATHCS B 3aBUCUIMOCTH OT
BBEIOPAHHOTO PEXHMMa PETUCTPALNU JaHHBIX.

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

Bbibopka MuK. geTek. CpegHee

Sample (Bbibopka). B pexxume cOopa qaHHBIX «BbIOOpKa» BBIMONHASTCS COOP
2500 oTcyeToB 1 UX OTOOpakeHHE B COOTBETCTBHUM C HACTPOUKON MacmTada mo
TOPH30HTANH (CeK/mein). PexxiuM BBIOOPKH UCTIONB3YETCS MO0 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 ocrmimnorpadax BCIons3yroTcsl CISIYOIIAE YaCTOTHI BRIOOPKH.
B Maxkcumym 500 MBr16/c B 40-MI'11 1 50-MI'11 MOmemsix.

B Makcumym 1 I'sbi6/c B 60-MI't, 70-MI'm u 100-MI'1 Mmogensix
B Makcumym 2 I'Bei6/c B 200-MI'1 Momensix

[Ipu macTpotike 100 HC 1 MeHee ocmniorpad He peructpupyet 2500 0TCUeTOoB.
B aToMm cityuae udpoBoii mporeccop CUrHaIOB HHTEPIIOIUPYET TOUKH, JICHKAIIHE
MEKIY TOYKaMH BBIOOPKH, TaK, YTOOBI 00ECTIEUNTH 3aIUCh OCLMIIIIOIPAMMBI
nnnHoit 2500 Touek.

Muk. petek. Pexxum cOopa naHHBIX «[IMK. IeTeK.» UCIIOIB3YeTCs IS
00HapyXeHUs! BCIJIECKOB AJIUTENBHOCTBIO 10 HC ¥ CHMKEHUS BEPOATHOCTH
BO3HUKHOBEHMSI MCKaKEHUI TIpH 0TOOpakeHUU CUTHaja. JaHHBIN pexxum
MoXxeT 3()(heKTHBHO HCIIOIB30BATHCS IIPH 3HAYEHUH MaciuTada 1mo ropu3oHTaIH
5 Mc/nenenue wiu OoJee.

WHTepBanbl nukoBoit getekuyun (1250)

1 2 3 4 5

+ OTobpaxaemble TOUKN OTCHETOB

B pexume NNKOBOK OeTeKkUuun B KaXaom NHTepeane perncTpupyroTca MakCumarsbHbIe U
MWHUManbHblEe 3HA4YEeHNA CUrHana.

[MPUMEYAHUE. Ilpu evibope onsi napamempa macumaba no 20pu30Hmau

(cex/Oen) 3nauenus 2,5 mc/0en uiu menee pexrcum coopa OaHHbIX USMEHSIemCsl
Ha «BvlO0pKa», NOCKONbLKY wacmoma OUCKpemu3ayuy 0OCMamoyHoO 8blCOKAsL
U UCNONBL308AMb NUKOBYIO OemeKyuto Hem Heobxooumocmu. Ilpu nepexooe 6
pedxcum coopa dannwvlx «Buibopkay coobwenue 06 smom He omobpadicaemcsi.
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[Ipu Hamuuuu B curHalle BEICOKOTO YPOBHS IIIYMOB €r0 OCIHIUIOTpaMMa Ipu
MMUKOBOM JAETEKIINH COMEPKUT OOJIbIINe YepHble oOnacTu. s ymydmenns
KauecTBa N300paKCHHUS JaHHBIE 00JIACTH OTOOPAKAIOTCS 3alITPUXOBAHHBIMH
JIMarOHaIbHBIMU JIMHUSIMU

ObbluHOEe M30bpaxeHue curHana B Otobpaxenue curHana B mogensx TDS2000C
peXuMe NUKOBOW AeTeKLMH 1 TDS1000C-EDU B pexwume N1MKOBOW AETEKLMM

CpepHee. COop DaHHBIX B PEKHME YCPETHEHHE» UCIIONB3YETCS JUIs
CHIDKEHHSI CITy4aiiHBIX MM HEKOPPEJIMPOBAaHHBIX IIIyMOB B CUTHAaJE, KOTOPBIN
TpeOyeTcst 0ToOpa3uTh. [laHHBIE PETHCTPUPYIOTCS B PEKUME BHIOOPKH, a 3aTeM
MIPOU3BOUTCS yCPEIHEHHUE MOIYYEHHBIX CUTHAJIOB.

[Ipu mconp30BaHNM JAHHOTO peXMMa HEOOXOIMUMO BHIOPATh KOIHYECTBO
nepuoaoB s yepenuenus (4, 16, 64 wmm 128).

Knonka «Myck/cTon». J{is 3amycka HempepbIBHOTO cOOpa JaHHBIX HAKMHUTE
kHonky ITyck/cTom. [lnst cOopa TaHHBIX HOBTOPHO HAXKMHTE ITY KHOIIKY.

Knonka «OanHou4H 3anyck». [Inis 3amycka cOopa TaHHBIX OXHOW OCIMILIOIPAMMBbI
Y TIOCIIEAYIOMIeH OCTAaHOBKH cOOpa TaHHBIX HAXMHUTE KHONKY OMMHOYH 3aIMyCK.
[Ipu kaxnoM HaXkaTuM KHOKA OXUHOYHBI 3amyck ocnuiuiorpad HadMHAET
cOop maHHBIX Opyroit ocmuiorpaMmel. [Tocne oOHapyxeHus: ocuuniorpadom
COOBITHS 3aIycKa MPOU3BOAUTCS cOOp NTAaHHBIX C MOCEAYIOLIel OCTaAHOBKOK.

Pexum c6opa faHHbIX KHonka «OgMHOYH 3anycK»

BbiGopka, MMuk. geTek. Pernctpauust 0TCYETOB 3aBepLuaeTcsi nocne copa 0aHoro
LIMKNa 0TCYETOB

CpepHee Peructpaums 3aBepluaetcs nocne cbopa 3agaHHoro yucna
unknoB otcyeToB; (Cm. ctp. 81, Coop OaHHbIX.)

OTtobpaxeHue B pexmme CKaHMPOBaHUA. JIiisi HEMPEPHIBHOTO MPOCMOTPaA
MEJUICHHO U3MEHSIONIETOCS CUTHAIAa MOKHO MCIIOIB30BaTh PEXKUM PETHCTPANN
Horizontal Scan (I'opu3oHTansHOE CKaHUPOBAHKE), HA3bIBAEMBIH TAK)KE PEXKUIMOM
npokpyTku. Ha skpane creBa HarpaBo OyayT OTOOpakaTbCsi H3MEHEHUS
OCIIMJUIOTPaMMBI CHTHAJIA, YA C 9KpaHa CTapble TOYKH OCIMILIOTPAMMEI

W 0TOOpaXkas Ha MX MECTe HOBBIE. J[BMKYILAsCs 110 3KpaHy IMmycTas 00J1acTh
HIMNPUHO B OJTHO JICJICHHE Pa3JeiisieT HOBYIO U CTapyIO YacTH OCLMLIOTPAMMBI.

Ocuunnorpad MepexoauT B PEKUM CKAaHUPOBAHUS MPH BBIOOPE PYUKOH
MacmTa6 B rpymnme «lopu3oHT.» 3HadeHus 100 mc/nen uwiu 6oee U BEIOOpE
ABTOMATHUYCCKOI'0O pEKMMa B MCHIO CUHXPOHHU3alluU.
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Jlnst OTKITFOUEHUS PeKUMa CKAaHUPOBAaHUS HAXMHUTE KHONKY MeHI0 CHHX U
BBIOCpUTE T Tapamerpa «Pexxnmy» 3HadeHrne « OOBIUH. .

OcraHoBKa perucTpauun. Ilpu BIMOTHEHUH cOOpa TAaHHBIX H3MEHCHHUS CUTHAIIA
oToOpaxkatoTcs Ha dkpaHne. [Ipekpamenue coopa JaHHBIX (IPU HAXKATUH KHOTIKU
Iyck/cTom) ocraHaBnrBaeT 0OHOBICHHUE OCIMILIOTPaMMBbL. B mr000oM peskume
UMEETCsI BO3MOXKHOCTh H3MEHATh MAcIITad ¥ IMOJIOKEHHNE OCIMILIOTPaMMBbI Ha
9KpaHe ¢ IMOMOIIbIO 3JIEMEHTOB YIIpaBIECHUS.

ABTOAManasoH

IIpu Ha)kaTHK Ha KHONIKY ABTOAHANA30H BKIIIOYAETCS WIH BBIKIIIOYAETCS
(GYHKIMSI aBTOMaTHIECKOTO BEIOOpa Tnanazona. PsgoM ¢ KHOMKOH ABTOaHANA30H
3aropaercs CBETOAMOMHBINA MHIUKATOP, YKa3bIBAIOUIUI Ha BBIIIOJHEHUE YTOU
¢dyHKIHN.

VYcTaHOBKa HACTPOEK C MTOMOIIBIO 3TOW (DYHKIIMHU TIO3BOJISET OTCIEKHUBATH
curran [Ipn U3MeHeHNH CUTHajla HaCTPOMKa MPOJOIDKAET OTCIICKUBATD €T0.
[Mpu BrIIFOYEHNH OciuTorpada (QyHKIHs aBTOMaTHYECKOTO TUara3oHa BCeraa

BBIKJIFOUCHA.

MapameTpbl Onucanue

ABTOyCTaH. fuanasoHa BknioveHue u BbiknioveHne dyHKumn AstoamanasoH. Korga
(OYHKLWA OecTBYeT, PSAOM C KHOMKOWM CBETUTCSA CBETOANOAHBIN
WHAMKaTOP

ABTOYCTaH. nanasoHa OtcnexvBaHue 1 perynuposka no 0benm ocam

Torbko N0 BepTUKanu OtcnexuBaHue 1 perynnpoBka Maclwtaba no BepTukanm.
HacTpoiiku no ropusoHTanm He N3MEHATCSH

TorbKo Mo roprU3oHTanm OtcnexuBaHve 1 perynuposka maclutaba no ropusoHTanm.
HacTpoikv no BepTuKanu He U3MEHSITCS

OTmeHa aBTOAMaNa3s. BosBpart k npeablgyLUei HacTpolike ocuunnorpada

H3meHeHre HACTPOEK B PEKUME aBTOMATHYECKOTO BHIOOpA Jnana3oHa
MPOUCXOANT TIPH CIAEAYIOMINX YCIOBUAX.

®  CHIMIIKOM MHOTO HJIH CJIMIIKOM MaJjo NEPHUOAOB CUTHAJIA JJIA ACHOI'O
OT06pa)KCHI/I$I HNCTOYHHKA 3aITyCKa (He B pCKUME Tonpko 10 BCpTI/IKaJ'II/I).

B AMIUIITYA CUTHAJIA CIUIITKOM OOJBINAs WU CIIMIIKOM MaJICHbKasi (HE B
pexxumMe ToNBKO 110 TOPU30HTAIIH )

B JI3MeHeHue uieaIbHOro YPOBHS 3aIlycKa

HpI/I HaXXaTUX Ha KHOIIKY ABTO[[HaHaSOH BBITIOJIHACTCA PETYIUPOBKA HACTPOCK
9JICMCHTOB YIIPABJICHUS C LCJIbIO MOJYUYCHUA NPUTOAHOIO IS Ha6J'IIO,Z[6HI/I$I
1/1306pa>1<eH1/1;1 BXOIHOI'O CUIrHalia.
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®yHKuUMA Hactpoiika
Pexum peructpauum Bbibopka
®opmart oTobpaxeHus YT
lNocnecseyeHue akpaHa Bbikn
[MonoxeHne no ropu3oHTanm M3meHseTca
lMpeacTaBneHue no ropusoHTanu OcHoBHoe
Myck/cTon MycK
Macuutab no ropusoHTan (cek/gen) W3meHnseTcs
Tun BXoaa CUHXpOHK3aL WK DC
3apepkka 3anycka MuHumanesHas
YpoBeHb CUHXPOHM3AL NN MameHsieTca
Pexum CHXpOoHM3aLmm O®poHT
Monoca nponyckaHus No BEPTUKANH MonH.
OrpaHnyeHne Nonockl No BepTUKanm Bbikn

Tvn BX0Aa No BepTMKanM DC
/HBEpTMpOBaHME NO BEPTUKANN Bbikn
MacuuTtab no BepTukanm (BonbT/aen) N3meHnseTcs

ABTOMAaTHYECKHUH BLI60p AuarasoHa OTKIIOYACTC IMPU CICAYIOIMNX U3MCHCHHUAX.

B Macmtab mo BCPTHUKAJIN OTKIIKOYACT aBTOMAaTHYCCKUI BI:I60p JuariasoHa 110

BEPTHKAIN

B MacmTab 1Mo TOpU30HTAIN OTKIIIOYaeT aBTOMAaTHYECKHA BRIOOD quarma3oHa

10 TOPU30OHTAIN

B BpIB0J Ha 3KpaH WM yAAJICHUE C IKpaHa OCLMIUIOrpaMMBbl KaHaja.

®  Hacrpoiika CHHXpOHU3ALMH.

B COop DaHHBIX B PEKUME OIUHOYHOIO 3aITycKa
B BoccTaHOBIIEHUE HACTPOUKHU.

m  OroOpaxenue B popmare XY.

B JlocimecBedeHue.

OyHKIMA aBTOMAaTHYECKOH YCTAaHOBKH OOBIYHO IoOJie3HEee (DYHKLUH
aBTOMAaTHYECKOTO BBIOOPA AMAIa30HA B CIEAYIOIINX CUTYalUsIX.

AnHann3 TMHAMHWYECKH U3MEHSIOIIErOCs CUTHaa.

BricTpoe cpaBHEHHE NOCIEN0BATENbHOCTH U3 HECKOJIBKUX CUTHAJIOB 0€3
perynupoBKky ocuwiorpada. 3ta GpyHKUMs O4eHb MoJie3Ha, eciu TpedyeTcst
OIHOBPEMEHHO HCIIOJIb30BATh [1Ba LIyIa WIH €CJIU HY)KHO yAEPKUBATh LTy B
OIIHOH pyKe, B TO BpeMs Kak BTOpas 3aHATa YeM-TO elle.

VrpaBieHHe COCTaBOM aBTOMATHUYESCKH PETYIHPYEMbIX HACTPOCK
ocrmuiorpada.
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ABTOycTaHOBKa

86

Ecnu curHanbl H3MEHSIOTCS [0 YacTOTe, HO UMEIOT OJIM3KHUE aMIUTUTYbI,
JOCTaTOYHO HCIIOIb30BaTh ABTOMAaTHYECKUH BBIOOP IMana3oHa 0 TOPU30HTAIIH.
[MapameTpsl TOPHU30HTAIBFHON pa3BepTKH ocuniorpada OymayT peryinpoBarhCs,
a TIapaMeTpbl pa3BEPTKH MO BEPTUKAIN He OyayT U3MEHSAThCA. TakuM o0pazoM,
MOXXHO BH3yaJIbHO OLICHHWBAaTh aMIIUTYIy CUTHANA, He OECIOKOSACH 00 N3MEHEHUH
MacmTada 10 BepTHKaJIu. ABTOMAaTH4eCKUi BBIOOP AMAIa30Ha TOJIBKO IO
BEPTUKAJN IEHCTBYET aHAJIOTUYHO; PETYIHPYIOTCS MapaMeTpsl Pa3BEPTKHU IO
BEPTHUKAJIH, a TIapaMeTPbl Pa3BEPTKH 10 TOPU3OHTAIN OCTAIOTCS HEU3MEHHBIMH.

[Ipu HaXxaTuu KHOMKU ABTOYCT OCIMILIOTPadoM OIpeesieTCss TUIl CUTHAIA
Y BBITIOJHSIETCS PEryIUPOBKa HACTPOEK 3JIEMEHTOB YIIPABIEHUS C LETHIO
MTOJTYYICHHSI TIPUTOTHOTO JIUTST HAOMIOACHIS H300pakKeHHsI BXOHOTO CHTHAJIA.

DyHKUMA

Hactpoiika

Pexum peructpaumu

YcTaHaBnMBaeTCs pexuM BoIGOPKN UNU NUKOBOM AETEKLMN

Kypcopel

Bbikn

®opmat oTobpaxeHus

YcraHaenuaetca opmat YT

Tun akpaHa

[ns BugeocurHana yctaHaBnmBaeTcs 3HaveHue Touku,
Ans cnektpa bld — 3xayeHne BekTopsl, B Apyrux
CnyyYasx 3HayeHue He U3MeHSeTCs

[TonoxeHue no rOPU3OHTaNn

MN3meHseTcs

MacuuTtab no ropusoHTanu
(cex/pen)

MN3meHsieTcs

Tun Bxoga CUHXPOHM3aL MK

W3mensietca Ha DC, MogasneHue wyma unu MNoaasnexue
BY

3agepxka 3anycka

MwuHMmanbHas

YpOBEHb CUHXPOHU3ALNK

YcraHoBka Ha 50 %

PeX1M CUHXPOHM3aLMK

ABTO

V/ICTOYHMK CUHXPOHM3aLNK

/3meHsieTcs, CM. CBELEHUS, NPUBELEHHBIE NOCNe
9TOM Tabnuubl; ANS CUrHana BHELLHEN CUHXPOHM3ALIUK
aBTOYCTaHOBKa He MCMOMb3yeTcst

KpyTuaHa CuHXpoHU3aLmm

N3meHsetca

TVN CUHXPOHM3ALMM

®poHT unn Bugeo

MonsipHOCTb OBblyHas
BMOEOCHHXPOHN3aLMN

CuHXpoHM3aumsa no M3meHsieTcs
BMOEOCUTHamy

CraHpapt BugeocurHana VameHsieTcs
CMHXPOHU3aLN

[Monoca nponyckaHus no [MonH.

BEpPTMKANM
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DyHKumMA Hactpoiika

Tun Bxoga no BepTUKany DC (ecnu paHee 6bio BbiOpaHo 3HaveHne GND
(3asemnenue)); AC ons BugeocurHana. B gpyrvx cnydasx
YCTaHOBIEHHOE 3HaYeHWe He M3MEHSETCS

BONbT/OEN M3meHnsieTcs

[Tpu pabote PpyHKINHN aBTOYCTAaHOBKU IMPOBEPSIETCSl HATMYUE CUTHAJIA HA BCEX
KaHaJlaX ¥ 0OHapyXEHHbIE CUTHAJIBI OTOOpaXkaroTcs Ha skpaHe. DyHkuus
aBTOYCTAHOBKU OIPEAEIIeT HCTOUHUK CUHXPOHU3ALMHN Ha OCHOBAaHUH
CJIEAYIOUNX KPUTEPUEB.

B Ecnu curHaimsl MIPUCYTCTBYIOT HA HECKOIBKUX KaHAIaX, BRIOUPACTCS] CUTHAI C
HauMEHbBIIIEH YaCTOTOU

®  Ecnu curHanbl He 0OHApYyKEHBI, IPH BHI30BE (PYHKIHH aBTOYyCTAHOBKH
0TOOpakaeTcst KaHaJI ¢ HAUMEHBIINM HOMEPOM

®  Ecnu curHaiel He 0OHapy>KeHbl, KaHaJIbl He oToOpakatoTcs. Ocuuiuiorpad
0TOOpakaeT W UCIONB3YeT NEePBbIN KaHAI

B ClIy4aec, Koraa npu UcrnoJb30BaHUN (I)YHKI_II/II/I ABTOYCTAHOBKH HC YAaCTCs
OIMPCAC/INTL TUII CUTHAJIa, BBIIIOJIHACTCS PEryJIMPOBKaA BepTPIKaHBHOfI u
I‘OpI/I3OHTaHLHOI\/’I IIKaJI U 3aTEM OCYIICCTBIIAIOTCA aBTOMATUYCCKUC U3MCPCHU A
CpCAHCTO 3HAYCHUA U pa3dMaxa.

OyHKIMA aBTOMAaTHYECKO YCTAaHOBKH OOBIYHO MoOJie3Hee (DYHKIUH
aBTOMAaTHYECKOTO BBIOOPA AMAIa30HA B CIEAYIOIINX CUTYaLUsIX.

B PaGora c OIHUM CTAOMJIBHBIM CUTHAJIOM.
B ABTOMaTMYECKHUI IPOCMOTpP U3MEPEHUM CUTHAaA.

B bricTpoe U3MEHEHHUE TUIA MpeCTaBIeHUs curnana. Hampumep,
MIPOCMAaTPHUBAETCS TOJIBKO OIMH MEPUO]] CHUTHANA WIH HapacTalomil GpoHT
CUTHAaJA.

B [Ipocmotp BuaeocurHanoB uinu bII®-curuanos.

CuHycompanbHbii curian  Korna ucnonb3yercs QyHKIMS aBTOYCTaHOBKU U OCIUILIOrpad 0OHapyKHMBAET,
9710 (hopMa CUTHANIA OJIM3Ka K CHHYCOUIE, OTOOPaKaroTCs CIICTYIOIIIE KOMAaH IbL:

BapuaHTtbl cuHycoungbl [ononHutenbHble cBeAeHUA
.nn{\{'b Oto6paxeHne HECKONbKIX NEPUOAOB C COOTBETCTBYHOLLMM
’ BEPTUKANbHBLIM W FOPU30HTaNbHBIM MaclwTabom. Ha

Heckombko nepnoaos 3KpaHe ocuunnorpaca oTobpaxarTcs pesynbTaThl

CuHyconzp! CcresyioLLmx aBToMaTnyeckux namepeHnin: Cp.kB.Lmkna,
Yactota , Mepuog v Pasmax

.\/‘/\ YCTaHOBKa ropu3oHTanbHoro Maclwtaba ans oTobpaxeHus
O[HOTO WUNK HECKONMbKMX NEPUOAOB curHana. Ha akpaHe

OanH nepuoa cuHycouap! ocuunnorpaca oTobpaxatoTcs pesynbTaThbl CNeayoLWwmX

aABTOMaTU4€CKMX VI3MepeHVIl7IZ CpenHee 1 Pasmax
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MpamoyronbHble U

nMmnynbCHbIe CUrHanbl

BugeocurHan

BapuaHTbl cuHycouabl

JononHutenbHbIe cBeAeHMA

A
Han

Bro

MpeobpasoBaHue curHana Bo BpeMeHHON obnacTut B
4aCTOTHblE COCTaBNSIOLLME U OTOBpaxeHWe pesynbTata
B BMAE rpacpuka 3aBMCYMOCTI aMnaUTy bl OT YacToTbl
(cnekTtpa). [lononHuTenbHbIE CBEAEHNS 06 3TOM
MaTemaTU4eckoM npeobpazoBaHum cM. B rnaBe@yHKUUS
Bro.

OTmeHa aBTOYCT.

BosBspart Kk npeAablayLLei HacTpoiike ocuunnorpada

Korza ncnonbssyercst pyHKIHS aBTOyCTaHOBKH U OcHMILIOrpad oOHApYKHBAET,
4To (hopMa curHana Onm3Ka K IpsSMOYTOJILHON MM HMITYJIBCHOHM, OTOOpaXKaroTcs

CIEMyIONTe KOMaH IbI:

BapuanTtbl Mmeanapa

JononHutenbHble cBeAEHUSA

Heckonbko nepnoaos
MeaHgpa

OtobpaxeHne HeCKONbKIX NePUOLOB C COOTBETCTBYHLLUM
BEPTMKaNbHbLIM W FOPU30HTaNbHBLIM MaclTabom. Ha
aKpaHe ocuunnorpacga 0TobpaxatoTcs pesynbTaThl
CNeaytoLLMX aBTOMATUYECKMX M3MEPEHNI: Pasmax,
CpepnHee, Mepwuog n Yacrota.

]

OpauH nepuoa MeaHAapa

YCTaHOBKa ropu3oHTanbHoro Macwtaba ans oTobpakeHus
O[HOTO WM HECKONbKMX NEepUOAOB curHana. Ha akpaHe
ocuunnorpada oTobpaxaloTcs pesynbTaThl CeayHLLUX
aBTOMATUYECKNX U3MepeHuit: MuHumym, Makcumym,
CpenHee 1 ANUTENbHOCTb NOMOXUTENBHOTO MMMNYMbCa

_

Hapacratowynit ppoHT

OtobpaxeHne GpoHTa 1 pe3ynbTaToB aBTOMATUYECKNX
n3mepeHuit Bpems Hap. u Paamax

=

[ —

Hucxoasawmin poHT

OtobpaxeHne GpoHTa 1 pe3ynbTaToB aBTOMATUYECKMX
u3mepeHuit Bpems cnapa n Pasmax

OTmeHa aBTOYCT.

BosBpart k npeablayLueit HacTpolike ocuunnorpada

Korma ucronb3yercs GyHKIHS aBTOYCTaHOBKH, M OCIIIIIOrpad oOHApYKUBaEeT
BUICOCHUTHAJ, OTOOPaXKAIOTCS CICAYIOIINE KOMaH/IbI:

BapMaHTbI BuaeocurHana

HononHutenbHble CBeAEHUSA

ki

[Mons » Bce nonst

OtoBpaxeHne HeCKOMbKMX MOMeN, CUHXPOHM3ALMS Mo
nobomy nonto

wl

Crpoku P Bce cTpoku

OtobpaxeHne 0AHON MOFHON CTPOKU C YaCTbLO
npeablayLLen 1 cnepyoLen CTPOKM, CUHXPOHU3ALWS Mo
nto6on cTpoke

wl o

Crpoxu » Howmep

OtobpaxeHne 0gHOM MOSHOM CTPOKM C YaCTbIO
npeablayllen 1 cneaytoLen cTpokn. Bbibop cTpokm,
CNOMb3yeMO 47151 CUHXPOHM3aLMM, OCYLLECTBNSETCS C
MOMOLLBIO YHUBEPCAMbHOW PYYKN
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BapuaHTbl BugeocurHana

CrpaBovYHHK

JononHutenbHbIe cBeAeHMS

W

HeveTHble nons

OT06pa)KeHVIe HECKOMNbKIUX MOsen, CUHXPOHM3aLMA TONbKO
Mo HEYETHbIM NoNAM

S

YeTHble nons

OT06pa)KeHVIe HECKOIbKWX Nonen, CUHXPOHM3aLMA TONbKO
MO YETHbIM NONIAM

OTmeHa aBTOYCT.

BosBpart k npeablayLueit HacTpoiike ocumnnorpada

MMPUMEYAHUE. [lpu asmoycmanoske OJist 6UOCOCUSHALA BbIOUPAENICS PEHCUM

0m06pa9fcenuﬂ mouex.

Kypcop

UrtoObI BRIBECTH Ha SKpaH U3MEPUTEIbHBIC KypPCOPBI U MEHIO KYPCOPOB, HAKMUTE
kHonky Kypcop. [l u3sMeHeHns moJIoKeH!sT KypCOpPOB CIYXHUT YHUBEpCATbHAS

pyuKa.

MapameTpbl HacTponku

Onucanue

Tun ! Bpems, AMnnutyga, Bbikn Bbibop 1 oTobpaxeHue kypcopos

u3meperms. Kypcopsl BpeMeHU cryxat
— O U3MEPeHUst BPEMEHM, 4acToTbl U
amMnnuTya, Kypcopbl aMmnnuTyabl — Ans
W3MEPEHNs aMNAUTY, HanpUMep Toka 1
HanpshKkeHust

WcTouHmK 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 0ToGpaxatoTcsl B
nonsix Kypcopos

A

OtobpaxeHne pasHoCTH (MpupaLLeHms)
MEXy NOMOXeHUeM KypcopoB

Kypcop 1
Kypcop 2

OTobpaxeHre MECTONONOXEHUS Kypcopa
1 (BpemMsi — OTHOCUTENBHO MOMEHTa
CUHXPOHM3aLMK, HanpskeHne —
OTHOCUTENLHO OMOPHOrO BbIBOAA)

1 [Inst uamepeHIst amnnuTy bl 1 4acToTkl Npu pabote ¢ dyHKumen Math FFT (Bbictpoe npeobpasosarme ®ypbe).
2 TonbKo Ans YeTblpexkaHanbHbIX OCLMNOrpacos.
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B 3aBrcHMOCTH OT THIIa Kypcopa OToOpaskaeMble 3Ha4eHUs! PasHOCTH (A)
W3MEHSIOTCSI.

B [Ipu ucrons30BaHUH KYpPCOPOB BpEMEHHU OTOOpaxkaroTcs 3HadeHns At, 1/ At u
AV (umu AL, AVV uT. 1.)

" [Ipu UCTIOIB30BAaHUHU KypPCOPOB aMIUTHTY/IBI HIIM aMILTUTYIHBIX KypCOPOB
BII® orobpaxatorcs 3HaueHust AV, Al, AVV ut. .

®  [Ipu ucnons30BaHUM YacTOTHBIX KypcopoB BII® orobpaxkarorcs 3HaueHUs
1/AHz (1/AT'nm) u AdB (Anb).

[MPUMEYAHUE. [lns omobpadsicenusi Kypcopoe u coomeemcmeayouux noiet
3HAYEeHULl HeOOXOOUMO, YMOObL HA IKPAHE OCYUITOSPADA OTMOOPAICANLCS CUSHAI.

MMPUMEYAHUE. lpu ucnonvzosanuu Kypcopos epemeni 0omoopaicaomes
SHAYeHUs: BpeMeHU U AMNAUMYObL i KaAHCOOU OCYUNTOSPAMMDL.

OcHoBHble NoHATMA  [epemelyeHune Kypcopa. JIiist mepeMertennst KypcopoB | u 2 UCIIONb3yeTCs
yHUBepcaibHas pydka. llepemelnieHue KypcopoB BO3MOXKHO TOJIBKO B TO BpeMs,
KOT/Ia 0TOOpa’kaeTcss MEHIO KypCOpOB. AKTHBHBIM KYpCOp OTOOpaKaeTcsl B BHIIC
CIUTOIIHOW JIMHUH.

AVAVAVARRAVAVATAY

Kypcopb! amnnutyabl Kypcopbk! BpemeHu
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Hactponka no ymonyaHuw

Knonka HacTpoiika mo yMoI4aHuIo CIIy>KUT AJs1 BO3Bpara OOJIBIIMHCTBY
napaMeTpoB U HacCTpOeK ocuuiuiorpada 3HadeHni no ymondanuoo. OnHako
3HAUCHMS 10 YMOJIYAHUIO BOCCTAHABIMBAIOTCS HE U BCeX MmapaMeTpos. B
mpuiioXkeHnu D copepikuTes epedeHb BOCCTaHABIMBAEMBIX HACTPOEK IO
YMOJTYaHHUIO.

JKpaH

KHomka JKpaH CIyXHUT IJ1s1 U3MEHEHHSI CT0co0a 0TOOPaXKEeHHUs CUTHaa
BBIOOpaA crtoco0a 0TOOpaKeHUS TaHHBIX.

MapameTpbl HacTpoiiku Onucanue

Tun BekTopsbl, Touku Mpu BbIGOPE 3HAUEHMs BekTopbl coceaHue
TOYKM OTCYETOB Ha 3KpaHe COeaUHAITCS
NMHNAMM

Mpw BbIGOpE 3HaYeHMs Toukn
0TODpaxXarTCs TOMBKO TOUKM OTCHETOB

lMocnecseu. Boeikn, 1¢,2¢,5¢, YcTaHoBKa BPEMEHM, B TEHEHWE KOTOPOro
HeorpaHuy. Kadbll 0TCYET OTObpaXaeTcs Ha KkpaHe
®opmar YT, XY ®opmat YT — oTobpaxeHne HanpskeHns

(no BepTMKanu) N0 OTHOLLEHWO K BpEMEHM
(no ropusoHTanu).

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

HanpsxxeHue curHana kaHana 1
onpegensieT KOOpAMHaTY TOYKM Ha ocu X
(ropu3oHTanbHas ocb), @ HanpshkeHe Ha
kaHane 2 — koopauHaTy Y (BepTuKasnbHas
0OCb).

B 3aBHCHMOCTH OT THIIAa CHTHaNa HCIIOJB3YIOTCS TPU PA3JIMYHBIX CTUIIA BBIBOJA
ocHUJIJIOrpaMMBbIl: CILJIONIHAA JIMHWUA, CBETIIAasA JIMHUA U ITYHKTHUPHASA JIMHUA.

1@1

j i
R Ty a.wm»n.u.<_ 3

PyxoBozcTBO 10 3kcIutyatanuu ocuuiorpagos cepun TDS2000C u TDS1000C-EDU 91



CrpaBo4HHK

OCHOBHbIe NOHATUA
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1.

CrionHas JTUHAS YKa3bIBacT Ha 0TO6pa)K€HI/Ie CUrHajlia, mojJiyqyacmMoro 1o
OTHOMY M3 KaHaJIOB. Ilocne octaHOBKH c6opa OTCYCTOB JIMHUA OCTACTCA
CHJ'IOHIHOEI, €CJIM HE BBIMIOJIHAIUCH USMCHCHUS IapaMETPOB, IPHUBOAANINE K
HCKaXXCHUIO 0To6pa>KaeM0171 OCHUJIJIOTPpaAMMBI.

H3meneHue napamMeTpoOB BCPTUKAJIBHOTO U TOPHU30HTAJIBHOTO BBIBOA
OCHUJIIIOrpaMMBbI JOITYCKACTCs, KOTIa pErucTpanuusa OTCUCTOB OCTAHOBJICHA.

OmnopHblii curHan orodpakaeTcst Oelol JIMHUEH, a CUTHAIBI C
IIOCJIECBEYECHUEM OTOOPAXKAIOTCS TEM XKe I[BETOM, YTO M OCHOBHOM CUTHAJ, HO
C MEHBIIEH HACHIIEHHOCTELIO.

[TyHKTUpHAs TUHHS yKa3bIBACT HA TO, YTO OTOOpaXkaeMasi OCLIUILIOrpaMMa
OoJbIIe HE COOTBETCTBYET HACTPOHKAM MapaMeTpoB. DTO MPOUCXOIUT MpU
OCTaHOBKE PErHCTPALMH OTCUETOB M TAKOM U3MEHEHHH HAaCTPOEK, KOTOPOE
ocuiutorpag He MOXKET MPUMEHUTH K oToOpakaeMoMy curHainy. Hampumep,
HW3MEHEHUE HACTPOEK CHHXPOHHM3ALUH IIPH OCTaHOBJICHHOM cOOpe OTCYETOB
MPUBOIUT K OTOOPaKEHUIO CUT'HAJA TyHKTUPHON JIMHUEH.

nocnecsevyenne. Ocintorpad oToOpaXkaeT JaHHBIE B PEKUME 10 CIICCBEUCHIS
C MEHBIIEH HMHTCHCUBHOCTBIO, YEM (CGKHBBIC» HAaHHBIC. Koma IJId rtapaMeTpa
[NocnecBeuenue 3amaHo 3HaueHne Heorpannd., OTCUSTH HAKATUIMBAIOTCS 10
MOMEHTA U3MEHEHUS HACTPOMKH.

MapameTp Onucanue

Bbikn MMpn oToBpaxeHn HOBOWM OCLMMNOrPaMMbl CTapble
OCLMMNIOrpamMMbl W OCLMNNOrpaMMbl IO YMONYaHUIO yaansioTcs
C 3KpaHa.

OrpaHnyeHne BpeMeHH HoBble curHanbl 0To6paxatTcs ¢ HOpManbHON

WHTEHCUBHOCTBIO, @ CTapble — C NOHWKEHHO; CTapble CUrHarbl
CTMPAKTCS MO AOCTKEHUN NPELENbHOMO 3HAYEHNs! BPDEMEHHOTO
WHTEpBana.

HeOFpaHVN. HpKOCTb Gonee CTapbIX CUrHanoB yMeHbLUAEeTCA, HO OHU

BCErfa OCTalOTCS BUAMMBIMA. JTOT PEXUM UCTIONb3yeTcs
ANs HabMnioAeHNsa peaKo NOBTOPSAKLMXCA COBLITUI Unu AN
[ONrOBPEMEHHbIX U3MepeHUii pasmaxa LLyMOoB.

®opwmar XY. Dopmar XY ucnonb3yercs Ui aHAIU3a Pa3HOCTH (a3, HapuMep

npu npocmotpe ¢uryp Jluccaxy. B atom dopmare HanpspkeHHE CUTHAJIA Ha
kaHase 1 oToOpa)kaeTcsi OTHOCUTEIBHO HallPsDKEHUSI CUTHAJIA Ha KaHaje 2,

rJe HanpsDKeHUe KaHana | — ropu3oHTajbHAsl OCh, a HANpsDKEHUE KaHana 2
— BeptukanbHas. Ocunmiorpad UCIoiab3yeT HECHHXPOHU3UPOBAHHBIH cOOp



CrpaBovYHHK

JIAaHHBIX B pexxuMe BeiOopka n oToOpakaeT morydeHHbIe JaHHbBIE B BUJIE TOYCK.
3HadeHne YacTOTHI OTCUETOB (hUKcHpoBaHO — 1 MBBIO/CEK.

NMPUMEYAHUE. B nopmanvrom pesicume YT ocyurnocpag moscem
pe2ucmpuposams cucHal npu 10ootl yacmome omcuemos. Janueili cueHan
Modxcem 6vimv npocmomper u 8 popmame XY. J{nsi smozo Heobxo0umo
0CmMano8ums cOOp omcuemos u usmeHums gpopmam omoopadxcenusn na XY.

B dopmare XY opransl ynpaBieHHs BHIIOTHSIIOT CIECAYIOMUE (QyHKLINH.

B C nomombto pyyek Macmrad u Ilonosxkenune kanana 1 B rpynmne «BepTuk.»
perynupyercs MaclTad 1 IOJIOKEHUE OCLMIUIOrPaMMBI 10 BEPTUKAJIH.

®  C nomompio pydek MacmTad u Ilonoskenue kanana 2 B rpymie «BepTuk.»
perynupyercst MacliTad 1 TOJIOKEHUE OCIIIUIOTPAMMBI TI0 BEPTHKAJIH.

B dopmare BriBoma XY He paboTaroT ciaenyroimue GyHKIIHUH.
®  ABroycTaHOBKa (Bo3BpamiaeT ¢popmar BbiBoaa YT)

B ABropuanasoH

B ABTOMaTHYeCcKHe M3MEpPEHUS

= Kypcopsl

B OnopHBIN CUTHAJI U pacueTHBIE OCIHILIOTPAMMBI

m  Coxp/BeioB P Coxp. Bce

B Hacrpoiikn MacmTaba BpeMeHH

®  HacTpolKu CHHXpPOHU3ALNKU
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CnpaBka

Mo ropu3oHTanu

94

Pyyku 1 KHONKK

YroObl BEIBECTH Ha 3KpaH MEHIO CIIPaBKH, HAXKMUTE KHOTIKY CnipaBka. B
CITpaBKEe OMMCAHbI BCE KOMaHABI MCHIO W HacTpoiku ocumiuiorpada. (Cwm.
ctp. xiv, Cucmema cnpasku.)

Oprans! ynpaBiIeHUs IO TOPU30HTAIN MO3BOJISIOT HACTPOUT JIBa MPECTaBICHUS
OCIIMJIOTPaMMBI, KQXK/I0€ CO CBOMM IOJIOKCHHEM U MacIITa0OM MO TOPH30HTAIH.
B mone monoxeHus 1Mo ropu30HTaIN 0TOOpaxaeTcs BpeMsi, COOTBETCTBYIOIIEE
MTOJIOXKEHUIO B IIEHTPE dKpaHa, (MOMEHT CHHXPOHH3AINHA COOTBETCTBYET HYIIO).
[Ipu n3menenun Macmrada mo rOpu30HTAIN OCHIIIIOrPaMMa PACTATHBACTCS HITH
CKUMAETCSI OTHOCUTEIBHO IIEHTPA dKpaHa.

MapameTpbl Onucanue

OcHoBHoe OcHoBHoM MacLiTab BpeMeH, UCnonb3yeMblit Anst
oTobpaxeHus curHana

30Ha OKHa 30Ha OKHa 3a[jaeTcs ABYMSs! Kypcopami.

30Ha OkHa HacTpanBaeTCs C MOMOLLbK 3NEMEHTOB YNpaBfieHns
Monoxexue n MacwTab B rpynne «FOpu30HT.»

OkHo OToBpaxeHue YacTi OCLMANOrpamMmbl, BblAENEHHOI ¢
MOMOLLbI0 30HbI OKHa, BO BCHO LUMPUHY 3KpaHa.

YcTaHOBKa 3aepXKu OTobpaxeHne BENUYMHBI 3a8epxku. [ HACTPOKW HaXMUTE
(PYHKLIMOHANBHYH KHOMKY W U3MEHWUTE 3HAYEHUE C MOMOLLbHO
YHUBEPCANbHOW PYyKy.

[MPUMEYAHUE. ]{ns nepexniouerus mexncoy omobpaxyceHuem 6ce2o CueHaild u
VBETUUEHHOU YACMU OCYULLOZPAMMbL UCHOTL3VIOMCA DYHKYUOHATbHbIE KHONKU
napamempos omodPaNCeHust No 20pU30OHMATU.

B mone psiaom ¢ nmpaBeIM BEPXHUM YIJIOM 3KpaHa O0TOOpakaeTcs TEKyllee
MOJIOXKEHHE M0 TOPU30HTANH B CeKyHaX. 3Ha4ok M 0003HaYaeT OCHOBHOI
BpEMEHHOH MacmiTad, a 3Ha90k W — BpeMeHHoM MacmTab okHa. Kpome Toro,
MOJIOKEHHE IO TOPU30HTATIM OTOOpaXKaeTcsi ¢ OMOIIBIO 3HAYKA CTPEJIKH B
BEepXHEH 4acTU KOOPIMHATHOW CETKH.

Pyuka «lMonoxeHue» B rpynne «FOpU3oHT.». CIry>KUT 1 U3MEHEHHS TIOJOKCHHUS
MOMEHTa CHHXPOHHU3AI[UN OTHOCHUTENBHO IIEHTpa dKpaHa.
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[onoxeHrne TOYKK CHHXPOHU3AIUH MOXKHO YCTaHOBHUTH CIIEBA MIIM CIpaBa OT
IIeHTpa dKpaHa. MaKcHMallbHOE YUCIIO JCICHUH CIIeBa 3aBUCUT OT 3HAUYCHUS
MaciiTaba mo ropu3oHTaIM (BpeMeHHO# 6a3br). st 60mbmnHCTBa MacTaboB
MaKCHMaJIbHOE 3HAUCHUE COCTaBIACT Mo KpaiHeit mepe 100 nenenwuii.
[ToMenierrne TOYKY 3amycKa CiIeBa BHE IOJISl DKpaHa HA3bIBACTCA 3aJlepKaHHON
pa3BepTKOiA.

Knonka «YeT Hynb». CiyXuT Ui YCTaHOBKH HYJICBOTO MOJOKECHUS TI0
TOPU30HTAIH.

Pyuka «MacwTtab» B rpynne «opu3oHT.» (cek/pen). CiyXuT i H3MEHEHUS
FOPU30HTAIBHOTO MaciTada (PacTsDKEHHE WITH CHKATHE OCLIILIOTPaMMBbI
CUTHAJIA).

OCHOBHbI€ NOHATUSA MacwTab no ropusoHTanu. Eciu c60p OTCYETOB CHTHANA OCTAHOBJIEH (KHOITKOM
Iycx/cTon nnu OAUHOYH 3aMyCK), ¢ TOMOIIBIO pyukn MacmTad B rpyme
«l'OpH30HT.» BBIMOJIHAETCS PACTSKEHUE WIN CKATUE OCLMIIIIOTPAMMBI.
Hcnonp3yiiTe yBenuueHue Mg MpOCMOTpa JeTajlel 0CHMIIIOTPAMMBI.

JKpaH B pexume CKaHMPOBaHMA (pexum npokpyTku). Korma pyukoit MacmTad
ycranoBneHo 3HaueHue 100 Mc/nen u BEIOpaH pexkUM CHHXPOHHU3AIMHA «ABTOY,
ocrutorpad ImepexoauT B pekuM coopa gaHHBIX «CkaHupoBaHHE». B 3TOM
pexxuMe oToOpaskaeTcsi OOHOBJICHHE CUTHAJIA ClIeBa HampaBo. B pexume
CKaHMPOBAHUS CUTHAIA CHHXPOHHU3ALHUS U YIpaBIeHHE MOJI0KEHUEM T10
ropu3oHTaMu He AeUcTBYIOT. (CMm. crp. 83, Omobpadicenue 6 pedxcume
CKAHUPOBAHUSL.)

30Ha OKHa. DyHKIHUS 30HBI OKHA CIYXHUT ISl yKa3aHus parMeHTa
OCLMJIJIOTPaMMBbI CUTHAJIA, KOTOPBI TpeOyeTcsi HpOCMOTPETh OoJiee IeTaabHO.
J1n1s1 30HBI OKHA HEJb3s1 YKa3aTh OoJbliee 3HaUCHHE MaclTada BpeMEHHU, YeM
3HAUEHHE OCHOBHOI'O MacIlTada BPEMEHH.

30HbI OKHa 3aaHa BePTUKanbHbIMW NTUHUAMN

]
|
\ /wv\/w
\
| J‘hj
| |
OtobpaxeHne B OCHOBHOM MacLuTabe OTobpaxeHne 30HbI OKHa
BPEMEHH
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MartemaTtuka

96

OkHo. OtoOpakaeT BBIICICHHYIO 30Hy OKHa Ha BeCh dKpaH. Mcmonb3yercs s
nepexoza OT OHOTO BPEMEHHOTO MaciTada K Ipyromy.

[TPUMEYAHUE. [lpu nepexnrouenuu mexncoy pexcumamu npocmompa OchosHoe,
3ona oxna u OkHO nocneceeuenue CUSHAIA, OMobpaxicaemoe Ha dKpawe,
yoansiemes. Cmupanue nociecéeuenus RPOUCXo0um npu UAMEHeHUU 3HAYeHUl 6
MEHI0 HACMPOEK 20PU3OHMANLHOU PA36EPMKUL.

Bbigepkka. Bpiiepikka UCTIONB3YETCS A CTAOMIU3AIMU U300paKeHUS
CHOXHBIX ocrmmutorpamM. (Cum. cTp. 112, Buroeporcka.)

Haxxmurte kHomky MaTemMaTnka /i1 BBIBOJa MEHIO MATEMATUYCCKHUX OTepanui
HaJl ocHMIorpaMMamMu. J{is ynaneHus: pacueTHOH OCIHMIITIOTPaMMBI TIOBTOPHO
HaxMuTe kKHONKy Maremaruka. (Cm. ctp. 117, Onemenmul ynpasnenus
omobpasicenuem no 8epPMuKaIL.)

MapameTpbl OnucaHue

+, -, %, Bl1® MaTemaTuyeckie onepaumm, CM. CrieayioLLyio Tabnuuy.

VicTouHmkm VICTOYHMKM CUTHANOB ANs onepauui, CM. Criegytoyto Tabnuuy.

lMonoxeHue [ns n3MeHeHWs NOMNoXeHWst NOMy4YeHHON pacyeTHOM
ocumnnorpamMmbl o BepTUKani UCNonb3yeTcs yHuBepcanbHas
pyuKa.

MacwTab no BepTukanm [ns n3meHenns macwiTaba nomyyeHHoN pacyeTHoN
OCLMNorpamMmbl Mo BEPTUKANM UCMOMb3YeTCs yHUBEpCanbHas
pyuKa.

MeHI0 MaTeMaTuuecKkuX (QyHKIUN BKITFOYACT BHIOOP HCTOUHHUKOB JUTS KX IOH
oreparum.

Bo3moxHbIe
Onepauus NCTOYHUKM OnucaHue
+ (cnoxeHue) CH1 + CH2 CnoxeHue curHanos kaHanos 1 u
2
CH3 + CH41 CnoxeHne cUrHanoB kaHamnos 3 u
4
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Bo3moxHble
Onepauus MCTOYHUKMN OnucaHue
- (BbluMTaHVE) CH1-CH2 CurHan kaHana 2 BblunTaeTcs U3
curHana kaHana 1
CH2 - CH1 CvrHan kaHana 1 BbluMTaeTcs 13
curHana kaHana 2
CH3 - CH41 CwurHan kaHana 4 BbluMTaeTCs U3
curHana kaHana 3
CH4 — CH31 CvrHan kaHana 3 BbluMTaeTcs 13
curHana kaHana 4
x (NepeMHOXeHNE) CH1xCH2 lMepeMHOXatoTCs CUrHanbl B
KaHanax 1 u 2
CH3xCH41 MepeMHOXatoTCst CUrHanbl B
kaHanax 3 n 4
BrNo (Cm. cTp. 59.)

1 Tonbko 4ns YeTbipexkaHasbHbIX ocLuunnorpados.

OCHOBHble NOHATMA  EOMHMUBI M3MepeHus ocumnnorpaMmbl. Enunuia usmepenus pacdeTHOM
OCHUIIJIOrpaMMBI OIIPCACIIACTCA COUCTAHUCM SAUHUL] UBMCPCHUSA UCXOIHBIX

OCIUJIIOTPAMM.

EanHunua EavHuua EauHnua nsmepenus
n3MepeHmns n3MepeHuns pacyeTHOM
ocuunnorpamMmbl  ocuunnorpamMmbl  Onepauus ocuunnorpammb|

Vv \ + 1 - Vv

A A +umm - A

Vv A + U - ?

V V x W

A A x AA

V A x VA

U3mepeHue

Haxmure KHOIIKY I/I3MepeHHﬂ, 4TOOBI BEIBECTH Ha OKpaH MCHIO aBTOMAaTUYCCKUX
I/I3MepeHI/If/'I. B meHro JOCTYIIHO MI€CTHaAIAaTh BUI0B I/I3MepeHI/II>'I. O)IHOBpCMCHHO
Ha 35KpaHC MOKET OBITh OTO6pa)KCHO 0 IIATH HSMepCHHﬁ.

Haxxmure BepxHIO0 QyHKINOHATIbHYIO KHONKY. [losiBuTCS Menro «M3mep-e 1»

C nomomrpro mapamerpa «VICTOYHNK» BEIOMpaeTcs KaHajl, CHTHAJI KOTOPOTO
HeoOxoauMo u3MepuTh. C moMoinsio napamerpa « THID) BHIOUpaeTCs THIT

BBITTIOJIHACMOI'O U3MCPCHU . HJ’IH BO3BpaTa K MCHIO H3M6peHPII>i nu OTO6pa)KeHI/I${

BEIOpaHHBIX M3MEPEHHI HaXXMHUTE KHOTIKY «Hazamy.
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OCHOBHbIe NOHATUA  BbinonHeHue nsmepeHnin. OxHOBPEMEHHO Ha IKPaHE MOKET OBITH OTOOPAKEHO
JI0 TISITH aBTOMATHYECKUX U3MEpeHui. [1Jisl BBIIOIIHEHHUS U3MEPEHUS HE00X0IUMO,
YTOOBI N3MEPSAEMBII CUTHAN 0TOOpaXkajcs Ha SKpaHe.

aBTOMAaTHYEeCKUE M3MEPEHHSI HE MOTYT BBIOJHATHCS IS OTIOPHOM
OCIIMJIIOTPaMMBI, pacdeTHOM OCLMIIIOTpaMMBI, a TaK)Ke MPH MCII0JIb30BaHUH
pexxuma XY WM pexuMa CKaHUpOBaHUs. Pe3ynbrarsl n3MepeHuid 00HOBISIOTCS

Tun namepeHus

MpHUOJIM3UTENHHO JBa pa3a B CEKYHY.

Onucaxue

YacrtoTa /i3amepeHue YacToTbl cUrHana no nepeomy nepuoay

Mepuon V3mepeHue AnuTensHOCTW NepBoro nepuoaa curHana

CpenHee V3amepeHune cpegHeapuMETUYECKOro 3HaYeHUS aMnanTyabl MO BCEW ocLunnorpaMmme

Pa3max N3mepeHne abCoMITHOTO 3HAYEHNS PasHOCTY MEXAY MAKCUMYMOM 1 MUHUMYMOM amMnnTy bl
(HanpsbkeHmst)

Cp.KB.uMKNa Vi3amepeHue cpegHeKBaapaTMUEcKoro HanpsikeHNs NepPBOro 3aBepLUEHHOro nepuoda curHana

Cp. kB. CpenHekBagpatinyeckoe 3HaveHue ans scex 2500 BbIBOpOKk 0AHOTO Kazpa AaHHbIX
OCLMNNOrpammbi.

Kypc. cp.kB. McTMHHOE CpepHeKBaapaTYeCckoe 3HauYeHne Ans faHHbIX OCLMINIOrpaMMbl OT HavanbHOW 4o
KOHEYHOMN TOYKM

MuHumym MpoBepka 3anucu curHana u3 2500 0Tc4eToB U OTOBPaXKEHUE MUHUMANBHOMO 3HAYEHUS

Makcumym Mposepka 3anucu curHana u3 2500 oTcyeToB 1 0TOBPaXeEHMEe MaKCUMarbHOTO 3HAaYEHMS

Bpems Hap. W3mepenune BpemeHn Mexay ypoBHsMu Hanpsxenns 10 % u 90 % nepBoro HapacTaloLlero

(poHTa curHana.

Bpemsa cnaga

WNamepenune Bpemenu mexay yposHsamm HanpsikeHus 90 % u 10 % nepsoro HuCnagatoLLero
(ppoHTa curHana.

Onur. non. W3amepeHne anuTenbHOCT MEXAY NEPBbIM HapacTakLWyUM (OPOHTOM U CIIEAYHOLIMM HUCXOOALMM
(bpoHTOM Ha ypoBHe 50 % BbICOTHI OCLMNIOrPaMMBI.

Onur. oTp. W3mepeHne anuTENbHOCTM MEXAY NEPBBIM HUCXOAALMM (DPOHTOM U CTIeAYHOLLMM HapacTarLwum
tbpoHTOM Ha ypoBHe 50 % BbICOTbI OCLMMNOrPaMMbI.

CKBaXHOCTb OTHOLEeHNe ANUTENBHOCTY NOMOXUTENBHOM YacTW UMMyMbCa K ANUTENbHOCTY BCEro LnKna

®da3sa Casur (has Mexay curHanamm AByx pasimyHbIX kaHanoB NOCPEACTBOM CPABHEHUS HapacTaloLLmX
(PPOHTOB NEPBOTO M BTOPOrO CUrHANoB

3apepxka CaBur BpeMEHHOW pasHuLbl ABYX Pa3NuyHbIX KaHaoB NOCPEACTBOM CPABHEHWS HApPACTaLLMX
(bpOHTOB NEPBOTO M BTOPOrO CUTHaNoB

Het /i3mepeHus He BbINOMHAKTCS
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CrpaBovYHHK

Ecnu nna mapamerpa Coxp. Bce P Knonka PRINT ycraHoBieHO 3HaueHue
IlevyaTb, MOXHO OTNIPABJIATE CHUMOK 3KpaHa Ha IPUHTEP OJHUM Ha)KaTHEM

KHOIIKH II€9YaTu @

Hactpoiika ocumsiorpada A1 OTIpaBKH CHUMKA SKpaHa Ha MPUHTEP
BeITIoNHsIeTcs B MeHIO CepBuc P> Ilapamerpnl » Hacrtpoiika npunTepa.

HacTpoika

OnucaHue

[QKOHOMUYHBIN pexXnM

Bkn,Bbikn

Bo3amoxHocTb nevaty
n3o6paxeHns akpaHa Ha 6enom
choHe, ecrnu BbibpaHo Bkn

OpuenTaums !

KHuxHas, AnbbomHas

OpveHTauus n3obpaxeHus npu
nevaty

MpepBaThb neyatb

MpekpalLlieHre OTNPaBKW CHUMKA
aKkpaHa Ha NpuHTep

Paamep 6ymaru 2

Mo ymonuaHwto, 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)

OtobpaxaloTcst HaCTPOWKM,
JonyCTUMbIE Anst AaHHOTO
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- GoTo

KauectBo nevary 2

Mo ymony., O6bIuH., YepHoBuK , KauecTaeH.

Mevatb Aatbl 2

Mo ymonu., Bkn, Bbikn

Mevartb ID 2

Mo ymony., Bkn, Bbikn

1 [ins nydwero pasMeLLeHst Ha fNCTe MPUHTEP MOXET U3MEHUTD BbIBPaHHYIO HACTPOIKY.
2 Ecnm BbibpaHHast HACTPOWKa He NOAAEPKUBAETCS NPUHTEPOM, BMECTO Hee NPUMEHSIETCS HACTPOIIKa MO YMOMYaHHIO.

KHomKy meyatd MOXHO TakKe HACTPOUTH JJIsi COXPAHEHUS JaHHBIX Ha
sanmomuHatomeM USB-ycrpoiicte. (CMm. cTp. 67, 3anomunaiowee ycmpoticmso

USB u nopmul ycmpoticms.)

Pacneuatka ¢ ocunmmorpada BeIonHsAeTCs Ha JF000M IPUHTEPE, COBMECTHMOM
¢ PictBridge. CoBmecTumocTs npuHTepa ¢ PictBridge ykaseiBaercs B

JOKYMEHTALIMK IIPUHTEpA.
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Probe Check

OyHKIHS TPOBEPKU MPOOHHUKA CIYXKUT Uil OBICTPON MPOBEPKH
paboTOCTIOCOOHOCTH TPOOHKKA HAMPSHKEHUS, TTOTKITIIOYCHHOTO K ocuiniorpady.
(Cwm. ctp. 5, Macmep nposepku npoOHUKA HANPAICEHUSL.)

MeHio OMOPHbIX ocuunnorpamMmm

Mento OnopHbIe OCHMIIIONPAMMEBI TTO3BOJISIET BKIIOUATh M BBHIKIIOYATH
0TOOpaXkeHUE OCIIIUIOTPAMM, XPAHSIIUXCS B ONOPHOM maMsaTu. OCIUILIOrpaMMBI
XpaHITCS B 00JIACTAX YHEPrOHE3aBUCUMOW MaMSTH ocImuiorpada mos
caemyromuMu obo3HaueHmsIME: OtopH. A, OmopH. B, Onopa. C u Omops. D).
Oo6nactu RefC (Omnopn. C u OnopH. D UMErOTCsI TONBKO B 4-KaHAIbHBIX MOJCIIAX.

UToOBI BOCCTAHOBUTH HJIM CKPBITH OTIOPHYIO OCIIHIIJIOIPaMMy, HEOOX0IUMO
BBITIOJTHUTH CICAYIONIUE JCHCTBUSL.

1. HaxwMute kHOKy ONOpH Ha nepenHeil maHemnu.

2. Haxwmwure KHONKY OOKOBOTO MEHIO, COOTBETCTBYIOIIYIO OMIOPHOI
OCIMILTIOTpaMMe, KOTOPYIO TpebyeTcsi 0TOOpa3uTh UM CKPHITh.

OHOpHLIe OCHUIIIIOTPAMMEBI OTJIMYAKOTCS CIICAYIOMIUMU 0COOEHHOCTSIMH.

B B Mojensx ¢ IBETHBIM 3KPaHOM OTIOPHBIC OCHMIITIOTPAMMBI OTOOPAXKAKOTCS
O€JIBIM LIBETOM.

B OgHOBPEMEHHO MOTYT OTOOpaXXaThCs ABE OMOPHBIE OCIHILIOTPAMMEI.

B Orcuerhl MacITada Mo BEPTUKAIHN U TOPU30HTAIN OTOOPaKAIOTCS B HIDKHEH
4acTH dKpaHa.

® ] ONOPHBIX OCIMJUIOTPaMM HE NIEHCTBYIOT (PYHKIIUHU JTYITbI U
[IaHOPAMUPOBAHUS.

OIHOBPEMEHHO C «KHBBIMUY» OCIIHIIJIOTpaMMaMH KaHAJIOB MOKHO BBIBECTH Ha
9KpaH OJIHY WJIH JIBE ONOPHBIE OCIMIUIOrpaMMBbl. Eciii Ha SkpaHe HaxomsATCs JBe
OTIOPHBIC OCIIMIIIOTPAMMEBI, TO TIEPET BHIBOJIOM HOBOW OCITHILIOTPaMMEbI OIHY U3
HUX CJEIyeT CKPHITh.

CBeznieHUs 0 COXpaHEHHUH OTOPHBIX OCIMIUIOTpaMM cM. B paznene Coxpanumb
ocyuanoep. (Cm. ctp. 103, Coxpanums ocyunnoepammy.)
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CoxpaHeHMe N BOCCTAaHOBJIEHUE

Kuonka Coxp/BBI30B CITYXKHUT JJIs1 COXPAHEHUS] WM BOCCTAHOBIICHHS
COXpaHEHHBIX paHee HACTPOeK ocumiuiorpada, CHUIMKOB dKpaHa WITH
OCLMJITIOTPaMM.

Memnto CoxpaHeHHE U BOCCTAaHOBJICHHE COCTOUT U3 HECKOJIBKUX MOAMEHIO,
JIOCTYII K KOTOPBIM MOXKHO HOJY4YuTh U3 NyHKTa JleiictBue. Kaxnoe u3 neictuit
B MyHKTE JlelicTBHE BRIBOAMT HA SKPaH MEHIO, TIO3BOJIAIONICE TOTIOTHUTEIIHEHO
OTpeAeuTh (PYyHKIIMA COXPAHEHUS WIH CUUTHIBAHIS.

DevicTBun Onucanue

Coxp. Bce CopepxuT napameTpbl, NO3BONSIOLLME HACTPOUTL KHOMKY PRINT
(Mevatb) Ans nepefaym AaHHbIX Ha MPUHTED MMM AN COXPaHEHMS UX
B 3anoMmuHaloLiem yctpoinctee USB.

CoxpaHuTb CoxpaHeHune CHUMKa aKpaHa B dhaiine 3afaHHoro opmara.

n3obpaxeHune

Coxp. HacT. CoxpaHeHwe TekyLuen HacTporku ocumnmorpada B danne B
3afjaHHoi nanke MMbo B 3HEProHe3aBNCUMON NaMATh HACTPOEK

CoxpaHuTb CoxpaHeHue yka3aHHOW ocuunnorpammel B Buae daiina unu B

ocyunnorp. OMOPHOM NamsTL.

Boccr.HacT. BoccTanoBneHue HacTpomki 13 chaitna B 3anOMMHaIoLLEM YCTPONCTBE
USB nnm 13 0bnactu aHeproHe3aBUCUMOi NaMsT! HaCTPOEK.

BoccTaHos. BoccranoBneHue dainna ocumnnorpammel U3 3anoMuHaloLLero

ocyunnorp. ycTpoicTea USB B 0nopHyto namsitb

Coxpanutb Bce  [etictue Coxp. Bce mo3ponseT HacTpouTh kHonky PRINT (Ileuars) s
nepeauyn AaHHBIX HA IPUHTEP WU A7l COXPAaHEHMs UX B 3allOMHUHAIOLIEM
ycrpoiictee USB.

HacTpoukn unu

MapameTpbl NoAMeHIo 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

OnucaHue

BbiGpatb nanky

OTobpaxeH1e COAePKMMOro TeKyLLel
narky 3anoMyHatoLLEro YCTpoiicTea
USB.

CMeHuTb manky

(Cwm. cTp. 69, lpasuna ynpageneHus

Co3apatb nanky

¢atnamu.) (Cm. cTp. 115, Ynpasnenue
¢halinamu Ha 3anomuHarouwem
yempoticmee USB.)

Hasag

Bosspart k meHto Coxp. Bce.

O komaHpge
CoxpaHuTb BCe

BblBOA Ha 3KpaH pasaena crpaski.

1 CBeToaMoaHbIit MHAMKATOP PAROM C kHOMKO PRINT yKasblsaeT, YTo BKIOYEHa anbTepHATUBHAS (YHKLMS
«CoxpaHeHue», NOCPeACTBOM KOTOPOM MOXHO 3anncaTb AaHHble B 3anomuHatowee USB-ycTpoiicTso.

HeiictBue CoxpaHUTh M300paXKeHHE MO3BOJISIET COXPAaHUTh CHUMOK JKpaHa B
¢aiuie 3ananHoro hopmara.

MapameTpbl

HacTpoitkn unu
NoAgMeHI0

OnucaHue

®dopmar aina

BMP, PCX, TIFF, RLE,
EPSIMAGE, JPEG

HacTpoitka popmata rpacmyeckoro
haiina ans cHUMKa aKpaHa.

O coxpaHeHum
CHUMKOB

BblBOA Ha 3kpaH pasaena cnpaski.

Bbibpartb nanky

OtobpaxeHne CORePKUMOro TEKYLLEN
nanky 3anoMUHaLLEro YCTPONCTBa
USB u BbIBOZ Ha 9KpaH napamMeTpoB
nankm.

CMeHuTb manky

(Cwm. cTp. 69, Mpasuna ynpagneHus

Cosgatb nanky

¢atinamu.) (Cm. ctp. 115, YnpasneHue
alinamu Ha 3anOMUHaKOWEM
yempoiicmee USB.)

OpveHTaums 1,

KHuxHas, AnbbomHast

BbiGop kHWxHOM unu anbboMHoi
OpUeHTaLun n3obpaxeHus.

OKOHOMMYHBII pexum 1,

Bkn, Bbikn

BkrioueHne 1 BbIKMOYEHNE
9KOHOMUYHOTO pexnma

CoxpaHutb

ums daiina (Hanpumep,
TEKO0000.TIF)

CoxpaHeHue CHUMKa 3kpaHa B
BUOe (paina ¢ aBTOMaTUYECKU
reHepupyeMbiM UMEHEM B TEKYLLEN
nanke 3anoMUHaloOLLEro yCTporcTaa
USB.

1 (Cwm. ctp. 99, Meyams.)

[Ipu ycraHoBKe aJis apaMeTpa KHOMKH neuatu 3HaueHust «CoxpaHeHue
CHHMMKA B (aiiny ocumuiorpad mocie HaKaTusi KHOMKH COXPAHCHUS COXPaHACT
M300pakeHus ¢ dkpaHa Ha 3anmomuHaromeMm USB-ycrpoticte. (CM. cTp. 73,
Coxpanenue cHumka 8 ¢haiin.)



CrpaBovYHHK

CoxpaHutb HacTponky  [eiictue CoXp. HACT. MO3BONSAET COXPAHUTH TEKYIILYIO HACTPOMKY OCMLIorpada
B ¢aitite TEKnnnn.SET B 3aganno# mamke 100 B SHEPTOHE3aBUCUMOMN TTaMsTH
HacTpoek. daiin HacTpoek comepkuT TekcToByo cTpoky ASCII, B koTopoit
MEPEUUCIIAIOTCS apaMeTpbl HACTPOHKH ocruyuiorpada.

HacTpoiiku unu
MapameTpbl NoAMeHHo OnucaHue

CoxpaHuTb KaK HacTpoika CoxpaHeHne TekyLLen HaCTPOMKK
ocuyunnorpada B SHeproHe3aB1CUMON
NamsTH HaCTPOEK.

®dain CoxpaHeHue TeKyLLen HaCTpOIKu
ocuunnorpada B caiine Ha
3anomuHatoLlem yctponcTee USB.

Hactpoitka Ot11p010 YkasaHue Homepa S4eiki namaTi ans
COXPaHeHuS.

BbiGpaTth nanky OtobpaxeHne COAEPKUMOro TekyLLel
nankv 3anoM1HaLoLLero yCTpoiicTaa
USB.

CmeHuTb nanky (Cm. cTp. 69, Mpasuna ynpaeneHus
¢hatinamu.) (Cwm. ctp. 115, YnpasneHue
¢halinamu Ha 3anoMuHarowem
ycmpoticmee USB.)

Cospgatb nanky

CoxpaHuTb ums danna (Hanpumep, CoxpaHeHue HacTpoiiku B Buae dhaina
TEKO0000.SET) C aBTOMATWYECKN reHepupyembiM
MMEHEM B TeKyLLen narnke
3anomuHatoLyero ycrpoinctaa USB.

[Ipu ycranoBKe aj1si mapameTpa KHOIKY Ieuary 3HadeHust «Coxp. Bcero B (ailiibh»
ocuuiiorpad mnocie HaXaTHs KHOTIKH COXPaHEHUs! COXpaHsieT Qaiibl HACTPOUKH
ocumiorpada Ha 3anomuHaromem USB-ycrpoiicte. (Cm. ctp. 72, Coxpanenue
8cex OaHHbIX 6 sude Patinos.)

Coxpanutb  [MeiictBue CoXpaHUTh OCUMIIOTP. MO3BOJAET COXPAHUTh BBIOPAHHYIO

ocuunnorpaMmy — OCLMIIOTpaMMy B BH/IE ¢aiina ¢ umenem TEKnnnn.CSV wiu B onopHo# maMsTH.
Ocmmtorpad coxpaHsieT JaHHbIE OCIUJUIOTPaMM B BHJE (aiia ¢ pa3aerieHueM
samsiTeiMu (hopmar CSV), KOTOPBIHN TpeacTaBiIsieT CO00# TEKCTOBYIO CTPOKY
ASCII, cocrosiyro 13 3HaUCHUI BpeMeHU (OTHOCUTEIIBHO COOBITHUS 3aITycKa)
Y aMIUTATYAbL U1t Kaxaou u3 2500 Touek JaHHBIX OCLMIIOrpaMMbl. Dailiibl
CSV MOXHO IMIIOPTHPOBATH BO MHOTHE 3JIEKTPOHHBIC TAOIHUITEI M TIPOTPAMMEI
MaTeMaTHYeCKOro aHaIN3a.
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BoccTtaHOBUTL HAacCTPOMKY

104

HacTpoukn unu

MapameTpbl noaMeHIo Onucanue
CoxpaHuTb KaK ®ann 3apaeT coxpaHeHne NCXOLHbIX AaHHbIX
ocuunnorpammel B Buae haina Ha
3anomuHatoLem ycrponcrae USB.
OnopH 3apaet coxpaHeHne UCXOAHBIX AaHHbIX
oCLMnorpamMmbl B ONOPHOM NaMATy.
NcTouHuk 1 CH(x) (Kanan), OnopH YKasblBaeT, Kakon UCXOAHbIA CUrHan
(x), MATEM. BOMKEH ObITb COXPaHEH.
B OnopH (x) 3apaet HOMep S4Elikv ONOPHON NaMATH

ANnga CoXpaHeHna NCxoaHoro curHana.

Bbibpatb nanky

OtobpaxeHne CoaepKUMOro TeKyLLen
nanky 3anoMUHaKLLEro YCTPONCTBa
USB.

CMeHuTb nanky

(Cm. cTp. 69, lpasuna ynpasneHus

Cospatb nanky

¢atinamu.) (Cm. ctp. 115, YnpasneHue
alinamu Ha 3anOMUHaKOWEM
yempoiicmee USB.)

CoxpaHutb

ums danna (Hanpumep,
TEK0000.CSV)

CoxpaHeHue JaHHbIX OCLMMNOrpamMmbl
B BMAE (baina ¢ aBTOMaTUYECKM
reHepUpyeMbIM UMEHEM B TEKyLLEN
narke 3anoM1HatLLEero yCTponcTaa
USB.

1 [Mpu coxpaHeHn HeoBxoamMo, 4Tobkl OcLMNIorpaMma oTobpaxanack Ha skpaHe.

[etictBue BoccT. HACT. TO3BOMISIET BOCCTAHOBHUTH HACTPOMKY U3 (haiiia Ha

3allIOMHHA0IICM yCTpOﬁCTBe USB unu u3 obmactu 3Hepl"0He3aBHCHMOﬁ nmaMsaTH

HaCTPOEK.
HacTpoviku nnm
MapameTpbl noAMEHI0 Onucanue
BoccTaHos. u3 Hactpoiika 3agaeT BOCCTAHOBNEHNE HACTPOKM
ocumnnorpada 13 3HeproHe3aBUCcUMON
namsTu.
®aiin 3aaeT BOCCTAHOBIEHWE HACTPOMKY 13
(haina Ha 3anoM1HaIOLLEM YCTPONCTBE
USB.
Hactporika Ot1p0010 YkasaHue Homepa s4eitkn namaTn, u3
KoTOpOIA OyayT Bbi3BaHbl HACTPONKM.
Bbibpatb dhaiin OTobpaxeHne COREPKUMOro TEKYLLEN

nanku 3anoM1HaloLLEero yCTporncTaa
USB ans Bbibopa daiina.

CMeHuTb nanky

(Cm. cTp. 69, Mpasuna ynpasneHus
¢atinamu.) (Cm. ctp. 115, YnpasneHue
alinamu Ha 3anoMuHalWem
yempoiicmee USB.)

PyxoBozcTBO 10 3kcIutyaTanuu ocuuiorpados cepun TDS2000C u TDS1000C-EDU



CrpaBovYHHK

HacTpoiiku nnu
MapameTpbl noaMeHIo Onucatue

BoccraHos. BoccTaHoBneHwe napameTpos
HaCTPOWKM M3 YKa3aHHON SYEMnKN
3HeproHe3aBMCHMOI NaMsTL.

umsi paitna (Hanpumep, BoccTaHoBneHne HacTpoek
TEKO0000.SET) ocuunnorpacda 13 danna Ha
3anomuHatoLem yctponctae USB.

BocctaHoBuTL  JeiicTBre BoccTaHOB. OCLMIUIOrD. MO3BOJISET BOCCTAHOBUTDH OCLMIUIOTPAMMY M3
ocuunnorpaMmy (aiina Ha 3anomuHaoMEeM ycrpoiictBe USB B siueliky omopHON MaMsTH.

Hactpoiiku unu

MapameTpbl noaAMeHt Onucanue

B OnopH(x) 3afaeT a4eiiky ONOpHON NaM[TH Ans
3arpysku B Hee OCLMIIIOrpamMmbl.

M3 daiina BbI30B (haina ¢ 3anomMuHaroLero

ycTpoiictea USB.

BbiGpaTth thaiin OtobpaxeHne CoaepKUMOro TEKyLLEN
nankv 3anoM1HatoLLero YCTpoicTBa
USB v BbIBOZ Ha 3KpaH napameTpoB
cregytoLen nanku.

CMeHuTb nanky (Cwm. cTp. 69, lpasuna ynpasneHus
atinamu.) (Cm. ctp. 115, Ynpaenerue
¢atinamu Ha 3anOMUHarWem
yempoticmee USB.)

B 3afaeT sa4eilky ONOPHON NaMATH 411
BbI30Ba B HEE OCLMNNOrpaMmbl.
Recall nms chaiina (Hanpumep, 3arpyska ocuunnorpammsl 13
(BoccTaHoBuTb) TEK0000.CSV) BbIbpaHHOrO haiina B 3aaaHHyH A4eiiky
OMOPHO NamaTh 1 oTobpaxeHue
ocLmMnnorpammbl.

OcHoBHble NoHATMA  CoxpaHeHWe U BOCCTAHOBIIEHUe HAacTPOeK. [TonHbIi HAGOP HACTPOEK COXPAHSETCS
B 3HCpI‘OHe3aBHCHMOﬁ IIaMATH. HpI/I BBI3OBC HACTPOCK ocunﬂnorpa(b nepeﬁz[eT B
TOT PCXKUM, B KOTOPOM COXPAaHSIICA ,Z[aHHLIfI Ha60p HACTPOCK.

Texymme HacTpoiiku ocrpuiorpada CoXpaHsIIOTCs Yepe3 TPH CEKYHIBI TIocTe
BBOJIa MTOCJICIHETO U3MEHEHHUS HACTPOEK Tepe]] OTKIIOUCHUEM TUTAHUS
ocumuiorpada. [Ipu ciaenyromeM BKIIOUSHUH OCIULIorpada mpoOUCXOIUT BhI30B
ATUX HACTPOEK.

BbI30B HacTpoek No yMonyaHuio. J[iis Bo3BpaTta K 3aBOJCKHUM HACTPOMKaM
ocrmniorpada no yMOT4aHHUIO CITYyKUT KHonKa HacTpoiika mo yMo14aHuIo.
Jiis mpocMoTpa HaCTPOEK, BBI3BIBAEMBIX TP HAXATUU JAHHOW KHOIIKH, CM.
Ipunooicenue D. Hacmpotixa no ymonyanuo.

PyxoBozcTBO 10 3kcIutyatanuu ocmuiorpagos cepun TDS2000C u TDS1000C-EDU 105



CrpaBo4HHK

CoxpaHeHue 1 BbI30B ocumnnorpaMmm. CoxpaHsIeMblid CUTHAT AOJIKECH
oro0Opaxarbcs Ha 9KpaHe ocumiuiorpada. B sHepronesasucumoi namsru
JIByXKaHAJIbHBIX OCHMIIIOTpa(oB MOXKHO COXPAaHUTH J1Ba cUrHayia. B
YeThIPEXKaHaJbHbBIX OCHMIIOrpadax uMeeTcs BO3SMOKHOCTb COXPAHUTh YEThIPE
CHUTHAaJIa, OTHAKO OJHOBPEMEHHO MOT'YT 0TOOPaXaThCsl TOJIBKO JBa.

Ha skpane ocuuutorpada 0qHOBPEMEHHO MOTYT OTOOpakaThCsl OTMOPHBIC
CUTHAJIBI U OTCYETHI CUTHAJIA, TIOTy4aeMOro ¢ KaHaia. VM3MeHeHue mapaMeTpoB
0TOOpaXkeHUs OMOPHOTO CUTHAJIA HEBO3MOXKHO, OJTHAKO B HIDKHEH YacTH dKpaHa
ocuuiorpaga oToOpaXKaroTCs 3HAUYCHHS TOPU3OHTANBHOTO H BEPTHKATIBHOTO
maciTaoa.

AnemeHTbl yNpaBneHUs CUHXPOHU3aLMEN

106

[TapameTpbl CHHXPOHU3AINH 3a0a0TCS C TIOMOIIBI0 MEHIO CHHXPOHU3AINH 1
OpTaHOB yMPAaBJICHUS Ha MEPEIHEH MAHEIH.

Tunbl CUHXPOHM3aUMKN  JIOCTYIIHEI TPH CIEAYIOMIUX TUIIA CHHXPOHM3ALMHU: CHHXPOHU3ALHUS 110 (POHTY,
BHJICOCUHXPOHU3ALUA U CUHXPOHU3ALUS 110 JUIMTEIbHOCTU UMITybca. [l
Ka)KIOT0 THIIA CHHXPOHU3AIMH HA 3KpaHe 0TOOpaXkaeTcs pa3inuHbIid Habop

rapaMeTpoB.

Mapametp OononHutenbHbIe cBeAEHUA

®poHT (Mo ymony.) CWHXPOHW3aLMs NPOMCXOAMT NP SOCTMXEHWUW HAapacTatoLMMm
UNN HUCXOAALMM (DPOHTOM CUTHana YpOoBHS CHHXPOHW3aLMK
(NoporoBoro 3HaueHmsl).

Bugeo OTobpaxeHue KOMNO3uTHOrO BuAeocurHana craHgaapta NTSC nm
PAL/SECAM; CHXPOHM3aLMS BbINOMHSAETCS MO NONSAIM UM CTPOKaM
BugeocurHana. (Cm. ctp. 109, CuHxpoHu3ayus eudeocu2sHasIoM.)

Mwmnynec CuHXpoHU3aLums no uMnynbcam, Beigenstowmmes no gopme. (Cum.

ctp. 110, CuHxpoHu3ayus no OnumensHoCMU umMnyrbca.)

CuHxpoHusaumua no  CuHXpoHM3auus 10 (GPOHTY OCYIIECTBISETCA IIPU JOCTHXEHUH TIOPOTOBOTO
(bpOHTy  3HAYCHHS HAPACTAIOLINM HIIH HUCXOALINM (hpoHTOM cHTHAaNIA.

MapameTpbl Hactpoiiku OnucaHue

®poHT Mpw BbIOOPE AaHHOTO NapameTpa
[N CUHXPOHU3ALMN UCMONb3yeTCs
HapacTaloLWuit UNN HUCXOAALLMNA
(OPOHT BXOAHOrO CUrHana.

McTOYHMK CH1, CH2, CH31, CH4 1, Bbibop MCTOYHMKA curHana
BHelw., BHeww./5, JluHus AC cuHxpoHusauum (Cm. ctp. 108.)

KpyTtusHa HapacT., Hucxopswmi Bbibop TMna hpoHTa (HapacTatoLmi
UMW HUCXOLSALLWIA), NO KOTOPOMY
OyOeT NpoMCcXoanTb CUHXPOHU3ALMS
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MapameTpbl HacTpoiku OnucaHue
Pexum AgT0, OBbI4H. Bbibop Tna cuHxpoHusauum (Cwm.
ctp. 107.)
Tun Bxoga AC, DC, lMNopaBneHue Bbibop KOMMNOHEHTOB CUrHana,
wyma, Mogasnexne BY, nogaBaeMblX Ha CXemy
Mopaenenne HY CUHXpOoHM3amm (Cm. ctp. 108.)

1 Tonbko 4ns YeTbipexkaHasbHbIX ocLunnorpacos.

Mone yactoTbl  Ocmmmiorpag BEYHUCIAET YaCTOTY BOSHUKHOBEHHS COOBITHI CHHXPOHU3AIINH, H
CMHXPOHM3auun B TIPABOM HIKHEM yIITy KpaHa 0TOOpaKaeTCs 3HAYCHUE ITON YaCTOTHI.

MMPUMEYAHUE. 3nauenue uacmomsi CUHXpOHUZAYUU NOKA3BIBACH YACMONY
cobvimuii 3anycka cunxponuzayuu. OHa modicem Gblmb MeHbUE YACMONbl
BXOOH020 CUSHAA, USMEPEHHOU 8 PeXCUMe CUHXPOHUZAYUU NO ONUMETbHOCTIU
umnyvea.

OCHOBHbIe NOHATUA  Pexumbl. B pexnMe «ABTO», yCTaHOBJICHHOM IO YMOJTYAHUIO, OCHMILIOTpad
CHUHXPOHU3UPYETCS IPUHYIUTEIBHO, €CIIM B TEUEHHE HEKOTOPOTO BPEMEHH,
OIIPEETSIEMOTO 0 3HAYEHUIO MaclITada 1mo TOPU30HTAIN, He OOHAPYKEHO
COOBITHE 3aIyCcKa. DTOT PEKUM MOXKHO MCIIOJIB30BATh BO MHOTHX CHUTYAIHsX,
HalpuMep, Ui OTCIIEKHUBAHUS 3HAYCHUS HANPSDKEHUS Ha BBIXOJIE HICTOYHUKA
MUTAHUA.

Pexxum ABTO HCTIONB3yeTCs M1 CBOOOMHOMN PETUCTPAIMH TaHHBIX B OTCYTCTBHE
(akTHUeCKO CMHXpOHU3auu. B 3TOM pexnmMe MOKHO MpOCMaTpuBaTh
HECHHXPOHU3UPOBAHHBINA CUTHAJ MPHU HACTpOike MacmTadba Bpemernu 100 mc/nen
wnu Gonee.

B pexume 0ObIYH. 0OHOBIIEHHE OCIHIUIOTPAMMBI OCYIIECTBIISIETCS TOIBKO

npu o0HapyKeHUH (aKTHIECKOro COOBITHS CHHXpoHH3auuu. [Ipeapyaymuii
cUrHaJl 0ToOpakaeTcs Ha SKpaHe 0 TeX MOp, OKa OH He OyAeT 3aMEHEH HOBBIM
CUTHAJIOM.

PeskuM OOBIYH. MUCTIONB3YETCS ISk CHHXPOHH3AIUH TOJIBKO 0 OMPEICICHHBIM
coOBITHSAM. B 3TOM peskrMe CHTHAT Ha 3KpaHe ocnuiuiorpada He oToOpaskaeTcs
JI0 TIEPBOTO COOBITHS 3aITycKa.

Jist omuHOYHOTO 3amycka coopa JaHHBIX CIEAyeT HaKaTh KHONKY OMMHOYH
3amycK.
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UcTouHuMKM.

WUcTouHuk JononHutenbHble CBeAeHUs

CH1, CH2, CH31, CH4 1 CMHXpOHM3aLms MO KaHany He3aBUCUMO OT 0TOOpaXeHus ero
cUrHanma Ha akpaHe

BHeLw. CurHan cuHxpoHu3aLmuu He otobpaxaetcs. [ns napameTpa
«BHeLL.» ©CNONb3yeTCS CUrHan, NonyYeHHbI ¢ 6anoHeTHOro
pasbema Ext Trig (BHeLWwHss cMHXPOHM3aLms) Ha nepeaHei
naHenu. JlonycTUMbIil 41ana3oH YpOBHS CUHXPOHM3aLMK: OT
-1,6 po +1,6 B

BHeww./5 Tak xe kak B pexume BHelw., HO curHan ocnabnseTcs B natb
pas, a auanasoH YpOBHEN CUHXPOHW3ALMN pPacLUMpseTcs oT
-8 no +8 B.

NuHng AC 2 B aaHHOM crnyyae B kayecTBe CUrHamna CUHXpOHU3aLum

WCMOMb3YETCs CUrHar, MoMyvaemblii U3 CeTH MuTaHus. Tun
BXO[a CMHXpOHU3aLm — DC, ypoBeHb CHXpoHu3aLm — 0 B

WcnonbayiiTe 3TOT pexum, koraa Heobxoammo
NpoaHanuanpoBaTh CUrHanbl, 3aBUCSLLME OT YacToThbl
NepeEMEHHOro TOKa, HaNpPUMep CUrHasbl B OCBETUTENBHON
annapatype 1 UCTOYHMKaX MUTaHus. CUHXPOHU3aLMs
BbINOMNHAETCA aBToMaTyecks. [ins napameTtpa Tun BXxoAa
CYHXPOHM3aLmK ycTaHaenmeaeTtcs 3Havenne DC, a ang
napameTtpa YpoBeHb CuHXpoHM3aumm — 0 B

1 Tonbko Ans YeTbipexkaHanbHbIX ocLuunnorpagos.
2 [leilcTBYET TOMBKO NP CUHXPOHM3ALIM MO (PPOHTY.

MPUMEYAHUE. Ymobwr npocmompems CucHA CUHXPOHUZAYUU PEICUMO8
«Bueut.», «Bueut./5» unu «/lunus ACy», nasxcmume u yoepicusaiine KHONKY
IlIpocm umn cunx.

Tun Bxopa. PaziuuHble THITBI BXO/A MO3BOJISIIOT OT(WIETPOBATH CHTHAT
CHHXPOHU3AIINH, UCIIOIB3YEMBIH /I PETUCTPAIIUU JAHHBIX.

MNapametp JlononHuTenbHble cBeAeHUsA
DC lMepenatoTcs BCE KOMMOHEHTLI CUrHana
I'Io,anneHme wyma ﬂ]‘lﬂ YMeHbLUEHUA YYBCTBUTENBbHOCTU U CHUXEHNA BEPOATHOCTH

JIOXXHOro 3anycka OT Wwyma B CXeMy CUHXPOHWU3aLun
nobaensieTcs rmcrepesnc

MonasneHue BY OcnabnaTcs BbICOKOYACTOTHbIE KOMMOHEHTHI, YacToTa
koTopbIx npe.biwaeT 80 Ky
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NapameTp DononHuTtensHbIe CBeAeHNSA

Mopasnexne HY BnokupyeTcs KOMNOHEHT NOCTOSIHHOIO TOKa W ocnabnalTcs
KOMMOHEeHTbI ¢ YacToTol Huxe 300 Ky,

AC BRokMpytTCS KOMMOHEHTbI MOCTOSHHOTO TOKa 1 0cnabnsTes
curHans! ¢ yactoTon Huxe 10 Iy,

NMPUMEYAHUE. Tun exooa cunxponuzayuu éiusienm moibKo Had CUSHAI,
nooasaemvlil Ha CUCIEMY CUHXPOHUAYUU. DMom napamemp He 61usem Ha
WUPUHY NOLOCHL NPORYCKAHUSL U MUN 6X00d 0/ CUSHALA, OMOOpANCAemMo2o Ha

IKpaHe.

WUHTepBan po 3anycka. IlonokeHue 3amycka OOBIYHO YCTaHABIMBACTCS B IICHTPE
JKpaHa 1o TOPU30HTANK. B 3TOM ciydae MOXKHO TIPOCMOTPETH TAThH ACICHUMI
JAHHBIX B WHTEpBaJje /10 COOBITHS CHHXPOHU3ANU. Perymmpys ropu3oHTaIbHOE
MOJIOKEHNE M300paKeHre, MOKHO TIPOCMOTPETH OOJIbIIIEe HIIH MEHBIIIee
KOJIMYECTBO JIaHHBIX JI0 COOBITHSI CHHXPOHU3AIUH.

CMHXPOHM3aUMA  napametpol Hactpoiiku

OnucaHue

BUREOCUTHANOM  geo

Ecnu Bribupaetcs napameTp Bugeo,
CMHXPOHU3aLMS OCYLLECTBIAETCA
BuaeocurHanom ctaHgapta NTSC,
PAL nnn SECAM

[nsi TMna BXoAa CUMHXPOHM3aLMM
NpenBapuUTenbHO YCTaHOBNEHO
3HavyeHne AC

McToYHMK CH1, CH2, CH31, CH4 1,
BHetw., BHeww./5

Bbibop ncTouHnka curHana
CUHXPOHU3aLnK. [N 3HaueHui
«BHeww.» n «BHeww./5» ncnonb3yetcs
CUrHan, nonyyYeHHsIn ¢ pasbema Ext
Trig (BHeLLHAs CMHXPOHM3aLMS).

MonspHOCTL 0O6bIYH., UHBEPTHP.

[ns 3HauyeHMs OBbIYH.

3anyck OcyLiecTBASeTCs Mo
OTpULATENBHOMY (PPOHTY
CUHXPOUMMYMbCA, a NS 3HAYEHNs!
NHBEPTMP. — MO MONOXUTENbHOMY

(PpPOHTY.
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MapameTpbl HacTpoiku Onucanue

CMHXpOHU3. Bce ctpoku, Homep Bbibop HyxHoro cnocoba
CTpokM, HeveTHoe nore, BMAEO0CMHXPOHMU3ALMN
HeTHoe none, Bee nons Ecrv ong napametpa CUHXPOHMS.

3afjaHo 3HaveHne Homep CTpokm,
HOMEp CTPOKM 3aAaeTcs C NOMOLLbIO
YHUBEpPCamnbHON PyYKy.

Crangapt NTSC, PAL/SECAM Bei6op BugeocTaHaapta ans
CMHXPOHMU3ALMN W ANs oTcyeTa
HoMepa CTPOKM

1 Tonbko Ans YeTblpexkaHanbHbIX ocuunorpados.

OCHOBHbIE NOHATUSA Cunxpoumnynbcbl. [lpu BeiGope st mapamerpa [lonspHocTh 3Ha4eHuss OOBIYH.
CHHXPOHH3AIMs BCETAA MPOU3BOAUTCS M0 OTPHUIATEILHBIM CHHXPOUMITYJIbCAM.
Ecnu uMmynbcsl BUIEOCUTHAIIA TOJIOKUTEIIbHBIE, HCIIONIB3YHTE JUIsl IIapaMeTpa
ITonApHOCTE 3HAYECHUE UHBEPTHP.

CuHXpoHM3aumua no Oyukius JIuTenbH. UMITYIbCa UCHOIB3YETCS JUIsl CHHXPOHU3ALUU 110

ﬂn”TeanOCTM MMnynbca HOPMAJIbHBIM U daHOMAJIbHBIM UMITYJIbCaM.

110

MapameTpbl HacTponku Onucaxue

Mmnynsc IMpu BbIGOpEe napameTpa Vimnynsc
CMHXPOHU3ALMS BbINOMHAETCS MO
MMNynbCaM, KOTOPbIE COOTBETCTBYIOT
YCroBWAM, 3aaHHbIM napameTpamm
WcTounuk, Korga u YcraHoBka
LNUTENBHOCTH UMMYMbCA.

NcTouHuk CH1, CH2, CH31, CH4 1, 3apaetcst BXOLHON MCTOMHUK,
BHeww., Breww./5 NCNoMb3yeMblil B Ka4eCTBE CUrHana
CMHXPOHM3aLMK
Korga 5 # <> Yka3biBaeTcs cnocod cpaBHeHNs

UMNymbCa CUHXPOHU3ALMKN CO
3Ha4YeHMeM, ykasaHHbIM Ans
napameTpa [AnnTenbH. umnynbca.

AnutensH. o133 Hcpo 10,0 ¢ OnntensbHOCTE MMNynbca

uMnynbea. perynupyeTcs yHUBepcarnbHom
PYYKON.

MonsipHOCTb MOMOXNT., OTPULAT. 3apaeTcsa CMHXpOHU3aLus

No NONOXWUTenbHbIM NN
oTpuuaTenbHbIM UMnynbcam

Pexum ABT0, OBbIYH. BbibupaeTcs TMN CUHXpOHU3aLWK.
[ns cuHXpoHu3aLmmn no
LNUTENBHOCTY CUrHana Hanbonee
NOAXOAALMM SBIISIETCH PEXUM
OBbIYH.
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MapameTpbl HacTpoitku OnucaHue
Tun Bxoaa AC, DC, MNopasneHue BbI60p KOMMNOHEHTOB cUrHana,
wyma, Mogasnexne BY, nofaBaeMbIX Ha CXemy
MopasneHwe HY cuHXpoHu3aumu; (Cm. ctp. 106,
CuHXpoHuU3ayus no (hpoHmy.)
JononHutensHo Vicnonb3yeTcs ans nepexoga mexay

CTpaHuuamun nogmMeHro

1 Tonbko Ans YeTbipexkaHanbHbIX ocuunorpados.

Mone yactoTbl  Ocmmmiorpad BEYHUCIAET YaCTOTY BOSHUKHOBEHHS COOBITHI CHHXPOHU3AIIIH, H
CWHXPOHM3auun B TIPABOM HIKHEM yIITy SKpaHa 0TOOpaKaeTCs 3HAYCHUE ITON YaCTOTHI.

OcHOBHble NoHATMA  YcnoBue 3anycka. UtoObl ocmmiorpad Mor 3adUKCHpPOBATh HMITYIEC,
JUIMTENBHOCTH 3TOTO UMITYJIbCA JOJKHA OBITh HE MEHEe 5 HC.

3HaueHus
napameTpa Korga HononHutenbHble cBeAeHUA
= CVIHXpOHVI3aLWIH npn AnUTENbHOCTU MMNYyIbCa CUrHana, kKotopasa
# paBHa UMK He paBHa KOHKPETHOMY 3HAYEHMIO C AOMYCKOM +5 %
< CVIHXpOHVI3aLI,VIF| npu AnnUTeNbHOCTN UMNynbca CUrHana NCTOYHKKa,
> MEHbLUEN Unn GonbLueit 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%
\ \ -
e — —Threshold level — — ‘IT —
\ - |~ | =
Tolerance Tolerance

® = Trigger point
[Tpumep CUHXPOHU3ALMU 110 UCKAXKEHHBIM UMITYJIbCaM MPUBEJICH B TJ1aBe

Ipumepwr npumenenus. (Cm. ctp. 47, Cunxponuzayus no UMNYIbCy
ONPeOeNieHHOU ONUMETbHOCTU.)
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Pyuku u kHonku

Pyuka «YpoBeHb». IlpenHazHavyeHa Il yCTAHOBKH YPOBHS CHHXPOHH3AIHH.

Knonka «Yet 50%». Kuonka Yer 50% ucnons3yercs Aj1st ObICTPOro MOTyYeHUsI
YCTOWYMBOTO M300pakeHus. [Jis1 ypOBHS 3allycKa yCTaHABIUBACTCS CpPEAHEe
3HAYCHHE MEXIY MaKCHMaJIbHBIM U MUHUMAJIbHBIM YPOBHSMH HAMPSOKEHHS. DTy
KHOIIKY TIOJIE3HO MCIIOJIb30BaTh, KOTJIa CUTHAJI IIOCTYIAeT Ha OAaifOHETHBIN pa3beM
Ext Trig (BHemHsIs1 CHHXpOHHU3AIMs) ¥ BEIOPaH HCTOYHUK CHHXPOHU3AIIUN
«Buemry wiu «Buemr./5».

KHonka «®opc 3anyck». Kuomnka dopc 3amycK HCIOIB3YeTCs It cOopa
JaHHBIX OCHWJUIOTpaMMBbI HE3aBUCHUMO OT TOIO, 33(1)I/IKCI/IpOBaHO JIN UJIN HE
3apuKkcUpoOBaHO OCIIMILIOrPad)OM COOBITHE CHHXPOHU3AIMHN. JTa KHOTIKA MOJIC3HA
JUTS. OIMHOYHOTO 3aMmycKa cOopa JaHHBIX U B PeKUMe CHHXPOHU3AIUH «OOBIYH. .
(B pexxume cHHXpOHU3AIUH «ABTO» OCIHILTOrpad) MepHOTUICCKU OCYIECTRISIET
(opCcHUpOBaHHEIH 3aITyCK, €CITH CUTHAJI CHHXPOHU3AIUHN HE OOHAPYKHUBAETCSI.)

Knonka «lMpocm umn cunx». Pexum Trigger View (IIpocmotp curnana
CHHXPOHH3AIMH) TI03BOJISICT BHIBECTH HA YKPAH OCIMILIOIPaMMy CHTHaja
CHHXPOHM3AIMH. MOKHO TaKkKe NCIIOIb30BaTh JAHHBIN PEXHUM JUII IPOCMOTpa
CJIEAYIOIINX BUOB JAHHBIX:

H  BrIUsSHHUE BBIOOpa MmapaMmerpa Tum BXoJa CHHXpOHM3AINY;

B pyctouHHWK cuHXpoHu3anuu Jluaus AC, TOIBKO MPU CHHXPOHU3AIINH 10
hponrty;

m  Cursai, mocTynamoumui Ha 6aifoHeTHBIN pa3beMm Ext Trig (Buemmnsis
CHUHXPOHU3ALIHS)

[MPUMEYAHUE. Dmo eduncmeennas KHONKA, KOMOPYIO NPU UCNONb308AHUL
cnedyem yoeporcusamo. Ecau knonxa Ipocm umn cunx nasicama, uz opyaux
KHONOK OOCHYNHA MOAbKO KHONKA neuamu @), Bce ocmanvhwie xknonku na
nepeduell naneiu ocyuniozcpagpa omraouaromes. Pyuxu npooonscaiom
0elicmeosamo.

Boipaepxka. DyHkuuio Beiaepikka CHHXPOHHU3AINWH MOYKHO HCIOJIB30BaTh

JUTSL IOTYYEHUS YCTOMUMBOIO OTOOpaKEHHS CIOKHBIX CUTHAJIOB, HAPHUMEP
MaKeTOB UMITYJIbCOB. BbIep:kka — MHTEpBaI BPEMEHU MEXy MOMEHTOM
00HapyKeHUs CUTHAJIa CHHXPOHU3AI[IH 1 MOMEHTOM FOTOBHOCTH OcCHMLTorpaga
3a(hUKCHPOBATh CIACAYIOUINI CUTHANI. B TedeHune 3Toro nHTEpBaia CHHXpOHU3ALMS
He ocymecTBiseTcs. I makeTa UMITyJIbCOB MOKHO OTPETYIHPOBATh BPEMSI
BBIJICPKKH TAKUM 00pa3oM, YTOOBI CHHXPOHHU3ALUS BBIIIOIHSIACH TOIBKO I10
MIEPBOMY HMILYJIbCY IAKETA.
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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 BOCIIONB30BaThCs (DYHKIMEH 3aA€pKKHU 3aIlycKa, HaKMUTE KHOIIKY opu3
MEHIO P> YCTaHOBKA 3aJeP:KKH CHHXPOHHU3. U YCTAaHOBUTE HYKHOE 3HaUYCHHE
BBIJICPKKH C TIOMOLIBbIO YHUBEPCAILHON pydkH. PaspelieHne BBIICPKKH
CHUHXPOHHU3AIIMH U3MEHSIETCS B 3aBUCUMOCTH OT HACTPOMKHM MacuiTada 1o

TOPHU30HTAJIH.

CepBuc

Haxwmure xHOTIKY CepBHC, 4TOOBI 0OTOOPA3UTh COOTBETCTBYIOIIEE MEHIO.
MapameTpbl HacTpoitku OnucaHue
[MpenensHeid TecT McTouHMK McTouHWK curHana, Ans KoToporo 3anyckaeTtcs
(ans Mogenei ocyurnorpamma wabroHa
TDS1000C-EDU CpaBHuTb € LlabnoH npeaenbHOro Tecta, MCMomnb3yembli Ans
HeROoCTyMNeH) CPaBHEHWS C TECTUPYEMbIM CUTHaNoM, BblbGpaHHbIM 13

MEHI0 «ACTOUHMK».
Tecrt 3anyck unu octaHoBka NpeAenbHOro TecTa

Hactporika wabnoHa

3apaHue wabnoHa ocuyunorpaMmbl NpeaenbHOro TecTa.
LLabrnoH — aTo mMacka curHana, 3apaHee onpegeneHHas

nosib30BaTenem 1 3agaroLlas rpaHuLibl 4ng CpaBHEeHNs C

CUrHanoM 1cTouHuka Bxopa. LLlabnoH cnepyet 3agath o
BbINONHEHMS NPELENbHOro TecTa

[leiicTBre Npn HapyLLEHWN

LeiicTaus, KoTopble ByayT NPeAnpPUHSTHI OCLMNNOrpadiom
nocrie oGHapyXeHUs HapyLLEHMS

OcTaHoBWTb Mocre

YcnoBus, Npu KOTOPbIX ocuunnorpad 3akaHuMBaeT
npeaenbHbIi TecT

Peructpauus gaHHbIx

(ans mopeneit
TDS1000C-EDU
HenoCTyneH)

Peructpaums gaHHbIx

BkrtoueHue 1 BbIKMIOYEHNE PYHKLMN PErUCTPALIMN AHHbBIX

McTouHmK

Bbl60p WCTOYHMKA CUrHana ana perucrpaunn gaHHbIX

AnuTenbH-Tb

YcTaHOBKa NPOLOMKUTENBHOCTY PErUCTPaLMM AaHHbIX C
npupalieHnem 30 MuHyT B ananasoHe ot 0,5 go 8 yacos
Unu ¢ npupalleHrem 1 yac B guanasoHe ot 8 8o 24 yacos,
a Takxe yCTaHOBKa HEONpeLeNeHHON NPOLOMKUTENBHOCTH

BbibpaTb nanky

Bbl60p nanku ana coxpaHeHna AaHHbIX ocuunnorpamm.
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MapameTpbl HacTpoiku

OnucaHue

CocTosiHue cucTemsl

Ha akpaHe otobpaxatoTcs obwme napameTpbl
ocuunnorpada

PasHoe Otobpasatotca cBeeHNs 0 MOLienu, 3aBOACKOM CEPUITHOM
HOMepe, NOACOEANHEHHBIX aganTepax, HacTpolike agpeca
GPIB, Bepcuyn M1KponporpamMMHoro obecneyeHns u apyras
WHhopmaums.
MapameTpbl HacTpoliika npuHTepa W3meHenwne HacTpoiiku npunTepa (Cm. cTp. 79.)

Hactpoitka GPIB » Appec

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 (CueTumk BKNIOYEHNI)

OTOT CNMCOK None3eH npu obpalLeHnn 3a NOMOLLbIO B LIEHTP
obcnyxmeanus Tektronix

BeinonHuts camokanmtp.

BbinonHsieTcs aBTomMaTuyeckas kanubposka

YnpasneHue cannamm

OtobpaxeHue napameTpoB nanok, (annos u
3anomuHatowyero yerpoitctea USB (Cwm. cp. 115.)

A3blk English (AHrnniackuit), French

OnpepenseTca A3bik ocuunnorpada

(PpaHuy3ckuin), German (HemeLkui),

Italian (MTanbsiHCKkuMiA), Spanish

(MicnaHckuia), Japanese (AnoHckuit),

Portuguese (MopTyranbckuit),

Simplified Chinese (Kutaickui,
ynpoLleHHoe nucbmo), Traditional

Chinese (Kutaiickuin, TpaguynoHHoe

nucbMo), Korean (Koperickuit)

OcHoBHble noHATUA  CocTosiHne cucteMbl. Eciu BoiOpath B Mento Cepsuc mapametp CocrosiHue
CHUCTCMbI, Ha 3KPaHE IMMOABATCA MCHIO, C IIOMOMIBIO KOTOPBIX MOXXHO IOJYYUTH
CITUCOK MapaMeTPOB YIPABICHHUS TSI KaXKIOW TPYIIIEI 3JIEMEHTOB YITPABICHHSI

ocrutorpada.

Jns ymaneHus ¢ 9KpaHa CBEICHUN O COCTOSHUN HAKMHUTE JTFO0YI0 KHOIIKY Ha

NEepEeHEN MMaHEIN.

MapameTpbl

Onucanue

Mo ropusoHTanm

OtobpaxaeTcs CNMCOK NapamMeTpoB Mo rOpM3oHTaNM

Mo BepTukanu

Otobpaxaercs CnMCok napameTpoB ynpaBneHus no BepTukanu Ans
kaHanos

CMHXpOHU3.

OTobpaxaeTcs CMCOoK NapaMeTpoB CUHXPOHU3ALIM

PasHoe

Ha akpaHe nosiBnsioTCs cBefeHNs 0 Mogenu ocumnnorpada, Homep
BEpPCUN NPOrpamMMHoro obecnedeHus 1 CepuitHbIA HoMep

BbiBOA Ha 3KpaH 3HAYEHMIn KOMMYHUKALMOHHBIX NapaMeTpoB
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YctaHoBKa AaThl M BpeMeHU. DyHKIMs YCTaHOBKA JaThl M BpDEMEHHU 00eCIIeUnBacT
YCTaHOBKY JIaThl © BPEMEHH Ha Yacax. DTH CBEIICHHUS O0TOOPaXKAIOTCS Ha IKpaHe
ocruuiorpaga u UCIONB3YIOTCS IS CO3MaHus (ailjloB BpEMEHHBIX METOK,
3aMMChIBAEMBIX Ha 3armoMuHaromeM ycrpoiictee USB. [lnst obecrieduenus: paboThI
4acoB B ociuiuiorpade MMeeTcs BCTPOCHHAs HECMEHHas OaTtapest.

Yacel He MOTYT aBTOMaTHYECKH TIepEeCTPanBaThCS HA JIETHEE WIIM 3UMHEE BpeMs.
HmeeTtcst BO3BMOXKHOCTDh HACTPONKH KaJleHIaps 1T BUCOKOCHBIX TOJOB.

MapameTpbl Onucanune

1 lMepemelLieHre NOACBETKM BbIOOPA NOMS BBEPX W BHW3 MO CIIMCKY.

1 [ns u3MeHeHus 3Ha4YeHUs B BbIAENIEHHOM MOMe MCMOoNb3yeTcs
YHMBEpCanbHas pyyka.

YcTaHoBKa Aathbl U OGHoBneHve 3agaHHbIX B ocumnnorpade napameTpoB AaThl U

BPEMEHH BPEMEHM.

OTMmeHa 3aKpbITUE MEHIO M BO3BPAT K NpeabiayLieMy MeHio 6e3 COXpaHeHus!
N3MEHEHWI.

CamokanubpoBka. IIporeaypa aBTOKATHOPOBKH MO3BOJISIET JOOUTHCS
ONTUMAFHON TOYHOCTH M3MEPEeHHH OcCInIorpada nmpu JaHHOH TeMIieparype
OKpYyXaroreit cpenpl. Ecim reMiieparypa okpy»karoreit cpenbl n3MeHmIach 0omee
geMm Ha 5 °C, mist o0ecredeHnss MaKCUMalTbHOM TOYHOCTH U3MEPEHUN HEOOX0TUMO
BBITIOJTHATH aBTOKaTHOPOBKY. [l oOecrnedeHns TOYHON KaTHOPOBKH BKITFOYHTE
MUTaHue ocIuIiorpada u NOAOKINTE IBAAIATh MUHYT, YTOOBI TapaHTHPOBAThH
ero mporpes. CreayiTe HHCTPYKIUSAM Ha dKpaHe.

Jyis KaTMOPOBKE B 3aBOJICKUX YCJIOBUSAX MCIIOJB3YIOTCS BHEITHUE HCTOYHUKH
HaNPsHKCHHS U CIICIIMATU3UpOBaHHOE 000py/noBaHKe. PexoMeHTyeMblii HHTEpBa
KaJHOPOBKH cOCTaBiseT oauH roj CBefeHus o mpoBeaeHnn koMmnanueit Tektronix
KaJHOpOBKH ociuiiorpada B 3aBOACKUX YCIOBHUSIX CM. B paszaene Kax cesizamvcs
¢ komnanuei Tektronix Ha cTpaHUIE C U3BEIIEHHEM 00 aBTOPCKUX IpaBax.

Ynpasnenue cpannamum  OnHa w3 manox BCETza BbIAEIEHA KaK TEKyllas nanka. daiis, coOXpaHseMblid Wi
Ha 3aMoOMWHaloLWeM  BOCCTaHABIMBAEMbIN 10 YMONYAHHIO, IOMEIIAETCS B TEKYILYIO MAIKY.

yCTPOMCTBe USB Mento YHpaBHCHI/Ie q)aﬁHaMI/I MOJXHO HCITIOJIB30BAaTh JIs BBIMIOJITHCHUSA CICAYIOMINX

3ajad.

B OroOpakeHHE COACPKUMOTO TEKYIICH ITaIKH.

B Bribop daitna iy mankw.

®  JlepeMelieHHe B Ipyrye ManKky.

®  Co3snaHue, MEPEMMCHOBAHUE U ylajeHue (ailioB U Marok.

®  dopmarupoBaHHE 3allOMHHarOLIEro ycrpoiictea USB.
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MapameTpbl

OnucaHue

CmeHuTb nanky

lMepemeLlyeHre B BbIGpaHHYIO Nanky Ha 3anoMUHaLWeM
yctpoictae USBF. C nomoLLbo yHUBEPCanbHOM pyyku BbibepuTe
haiin unu nanky, 3atem BblbepuTe NyHKT MeHto CMEHUTb nanky
ANs NepeMeLLeHms B BbIOpaHHyH narnky.

[ins Bo3BpaTa B npeAblayLLyto nanky sbibepute nyHkt UP folder
(Manka Bblwwe) 1 BblAennTe NYHKT MEHKO CMEHNTb nanky.

Cosgatb nanky

CospgaHue Hosoit nanku ¢ umeHem NEW_FOL Ha mecTe TekyLyen
nanku 1 BbIBOA Ha 9KpaH MEHI0 NepenMeHoBaHus aina ans
M3MEHEHUS UMEHI MO YMOMYaHMUIO.

MepenmeHoB. (Mms
thaina unu nankm)

OtobpaxaeTcs OnUcaHHoe Janee OKHO NePeMMEHOBAHMS Manku
unu daiina.

Ypamuts (umst Ghaiina
IV Nankm)

Ynanexue BbiOpaHHOro daiina unu nanku. Yaansiemas nanka
BOITKHA ObITb MyCTOM.

MoaTtBepxXa. yaaneHus

OtobpaxaeTcs nocne HaxaTus KHOMKW YaanuTb Ans
NOATBEPXAEHUS yaaneHus. Haxatue nobon KHOMKKU Ui pyykm
kpome MogTBepXa. yaaneHus OTMEHSIET yaaneHue.

dopmart

®opmaTupoBaHue 3anomuHatowero yerpomnctea USB. Mpu atom
C 3anomuHaroLLero yctporctea USB yaansioTcs Bce AaHHble.

OBHOBNTL MUKpPOMPOTP.

obecneyeHune

CnepyiTe MHCTPYKUMAM Ha SKpaHe 1 HaxmuTe kHonky OBHOBUTH
MuKkponporp. obecneyeHue, 4Tobbl HayaTb OBGHOBNEHME
MWKPOMPOrpamMMHOro obecneyeHus.

MepeumeHoBaHue chaina unu nanku. Mmena $haiiioB U Manok Ha 3aMOMUHAKONIEM
ycrpotictBe USB MOXHO H3MEHSTS.

MapameTp HacTpoiiku Onucanue

Bson cumBona A-Z,0-9, _, BBoa BblgeneHHbIx angaemTHO-LMEPOBLIX CUMBOIOB

B TeKyLLEil no3uuum kypcopa B none M.

[ns BbloenexHns anasnUTHO-LMMPOBOro CUMBONA
1CNONb3yeTCs YHUBEPCarnbHas pyyka Unm gyHKLum
Yn-Tb cnesa, Yaanutb cumeon n O4ncTUTb UMS.

Yo-Tb cresa 3ameHa napameTpa KHOMku MeHio 1 Ha pyHKUMIO Ya-Tb

cneBa. YaaneHue cumBona, pacnonoXxeHHOro cneea
OT CUMBONA, BbleNeHHoro B none Mwms.

Yoanutb 3ameHa napameTpa KHOMKM MeHH0 1 Ha pyHKLMIO

CUMBON Ynanutb CMMBON. YaaneHue BblgeneHHoro CMBONA B
none Mwms.

Oumnctutb 3ameHa yHKumm kHoMkK 1 Ha dyHKumio OuncTuTh

ums UMs. YaaneHue BCcex CUMBOIOB 13 nons Mms.
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AneMeHTbI ynpasneHus OT06pa)KeHMeM no BepPTUKanu

DJeMeHTHI yIpaBlieHUS 0TOOPaKEHHUEM IO BEPTUKAIIM MOXKHO HCIIOIb30BaTh AJIs
BbIOOpA U ylaJIeHHsI OCLIMIUIOTPAaMM, PErYIUPOBAHUS MacIITada OCLMIITIOrPaMMBI
U ee TOJIOKEHU 110 BEPTUKAIH, JJI YCTAHOBKU MapaMeTPOB BXO/a, a TAKXKe IS

MaTeMaTHYeCcKuX ornepanuii mo Beprukamu. (CMm. crp. 96, Mamemamuxka.)

MeHio HacTpouku no  /JIad Kak0ro KaHaja CyIeCTBYeT OTAeNbHOE MEHIO HACTPOHKH MacIuTada mo

BEPTUKAnu NS KaHanos  BEPTHKaiH. 3HAaueHHE JTI06Oro mapamMeTpa yCTaHaBIMBACTCS I KasKI0ro KaHana

OTIEJIBHO.

MapameTpbl

HacTpoitku

Onucanue

Tun BXxoga

DC, AC unn GND
(3asemneHne)

Mpu 3HayeHun DC nponyckaroTcst NOCTOsIHHAs U
nepemeHHbIe KOMMOHEHTbI BXOASLLIEro CUrHana

Ecnu ykasaHo 3HayeHue AC, KOMMOHEHTa
MOCTOSIHHOTO TOKa BXOASLLEro curHana
BrokupyeTcs W curHarbl ¢ YactoTon meHbLue 10
Iy ocnabnsioTcs

Mpw BbiBope 3HaueHuss GND (3aszemneH)
BXOASLLMIA CUTHAN OTKNtoYaeTcs

MapameTpbl

HacTponkm

Onucanue

Mopor n.n.

20 My !, Beikn

Monoca nponyckaHusi OrpaHNYMBaETCs Anst

CHUKEHWS! YPOBHS! LLYMOB NP 0TOBPakKeH!M.

CurHan ounbTpyeTcst Ans yMeHbLUEeHNs!
LIYMOB U [IPYrUX HexenaTerbHbIX
BbICOKOYACTOTHbIX FapMOHMK

BonbT/gen

py6o, TouHo

PaspelueHue ans pyyku «Maclutab»
(BonbT/pen)

Ecnu ykasaHo 3HaueHue Ipybo,
paspeLleHve 4N1s pyykn 3apaeTcs B

nocrnegoBaTenbHOCTH 1-2-5. Mpu 3Ha4eHUm

TO4HO pa3peLleHre MOXHO NNaBHO
W3MEHATb B AManasoHe, OnpeaensieMom
rpy6oii HacTponKo

MpobHuK

Cwm. cnegytowyio
Tabnuuy

HaxaTb N5 HAaCTpOiiku napameTpoB
npo6Huka

WnBepcus

Bkn, Bbikn

WHBepcus (nepeBepTbiBaHme)
OCLMIINIOrPamMMbl OTHOCUTENBHO OMOPHOIO
YPOBHSI

1 C npobHukom P2220 npu HacTpoiike 1X mnonoca nponyckaHus orpaHrdeHa yactotoit 6 Mry.

[TpoOHMKH, pETHCTPUPYIOIINE HAMPSHKEHHE U TOK, XapaKTePH3yIOTCS Pa3HbIMU
napaMeTpaMu: ociablIeHrneM U MaciTaboMm.
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MapameTpbl npobHuKa HacTpoiiku Onucanue

MpoBHuk B HanpspkeHue 1X, 10X, 20X, 50X, 100X, YcraHaBnuBaeTcs

» 3atyxaHue 500X, 1000X COOTBETCTBUE MEXAY
KoapuymeHTOM
ocrnabneHus
MCMOSb3YeMOro

NpoGHUKa HANPSHKEHUS 1
NPaBUSTbHBIMW 3HAYEHNUSMM
OTCYETOB MO BEPTUKANM

MpoBHuk » Tok P
MacluTtab

5 V/A, 1 VIA, 500 mV/A,
200 mV/A, 100 mV/A,
20 mV/A, 10 mV/A, 1 mV/A

YcTaHaBnuBaetcs
COOTBETCTBYE
Mexgy MacliTabom

ncnomnb3yemoro npobHuka
TOKa W NPaBUNbHLIMK
3HAYEHUSMN OTCYETOB MO
BEPTUKaNM

Hasapg BosBpar B npegblayLyee

MEHI0

Pyuku «lMonoxenune» B rpynne «Beptuk.». Pyuku IMonoxenune B rpyme
«BepTuK.» HCIONB3YOTCS IS IEPEMEILICHUS OCLIMILIOTPAMM BBEPX M BHH3 110
JKpaHy.

Pyuku

Pyuku «Macwrab» B rpynne «Beptuk.» (Bonbt/aen). Pyuku MacmTa B rpyie
«BepTHK.» UCTONB3YIOTCS IS YIIPABIICHUS YCHIICHUEM WU OCiabiIcHHEM
BXOJHBIX CUTHAJIOB B KaHanaX. [Ipu BpamieHuu pyuku Macmrad B Tpymie
«BepTI/IK.» AMIIINTYda CUTHAJIa HAa SKpaHE YBCINIMUBACTCA NI YMCHBIIIACTCA.

Bbixopa 3a npepenbl 3MepeHus nNo BepTUKanu (orpaHuyeHune). Beixon
OCLMJIIOIPaMMBI 3a MPEesibl FKpaHa U 3HAYOK ? B I0JIC M3MEPEHUS! YKa3bIBAIOT
Ha HEOCTOBEpHOE 3HaueHne. HacTpoiite BepTHKaNbHBIH MaciTad Tak, 4TOObI
MOJIyYUTh TOCTOBEPHOE H3MEPEHHE.

OCHOBHbIe NOHATUA 3a3eMneHHbIN BX0oA. 3a3eMIICHHBIA BXOL HCHOIB3YyeTCS O MOIyYCHHU
OCLMJIJIOTPaMMBbl HYJIEBOTO HallpsKeHUs. BXol kaHajia MOAKIIOYEH K YPOBHIO

OIMOPHOT'0 HYJICBOI'O HAIIPAXKCHUS.

PaspeweHune «TouyHo». [lis paspemicaust « TOUHO» B MOJIE MACIITAOUPOBAHUS
MO BEPTUKAIN O0TOOpaXkaeTcs (pakTHUECKOE 3HAYCHUE TTapaMeTpa B SANHUIIAX
«BONBT/Hem». [lpn n3mMenennn paspemenus Ha «[py0o» MacmTad 1mo BepTHKaIH
OCTaeTCs HEM3MEHHBIM, TIOKa He Oy/IeT U3MEHEHO TOJoKeHue pyuku Macirad
B rpymre «BepTuk.».

118 PyxoBozcTBO 10 3kcIutyatanuu ocuuiorpagos cepun TDS2000C u TDS1000C-EDU



CrpaBovYHHK

Ynanenue ocuunnorpammbl.  UToOBI yIaauTh € 9KpaHa OCHIILUIOTPAMMY, HOKMHUTE
Ha IepeAHell aHeau KHOIIKY MEHIO KaHana. Hanpumep, 4ToObI BRIBECTH Ha 3KpaH
WIH yAAIUTh OCHWILTOrpaMMy B 1 kKaHase, HAKMUTE KHONKY 1 (MeHIo kaHana 1).

[MPUMEYAHUE. IIpu ucnonvzosanuu Kakoeo-mubo CUSHALA KAHALA 8 Kayecmee
UCMOYHUKA CUHXPOHUZAYUU ULU OJIs BLINOTIHEHUs MAMEMAMUYECKUX ONepayull
0mobpasicamv Ha IKPaHe OAHHbI CUSHAT HEOOA3AMENbHO.

MMTPUMEYAHUE. Omobpasicenue ocyunnocpammsl Ha IKpane HeobXxooumo 0is
npoGedeHUs Ha Hell USMEPEHUL, UCNONb3068ANUSL KYPCOPO8 UU COXPAHEHUS ee 6
aiine 6 sude OnoOPHOU OCYUTIOSPAMMEBIL.
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MpunoxeHune A: TexHUYeCKMe XapaKTepUCTUKU

Bce TexHnueckne xapakTepUCTHKH OTHOCATCS K Mozensam cepun TDS2000C
u TDS1000C-EDU. Texunueckue xapakrepuctuku npoonukos TPP0101 u
TPP0201 mpuBomsarcs B npunokeranu B. UToOBI 00eCTICUNTh COOTBETCTBUE
ociiorpaga NpUBEIeHHBIM TEXHUUECKUM XapaKTepUCTHKaM, HE0OX0IUMO
BBITIOJTHEHUE CIEAYIOLUX YCIOBUM:

u OC]_[I/IJ'IJ'IOFpa(b JOJIDKCH r[popa60TaTL HCMPEPLIBHO B TCUCHUEC ABAAATH MUHYT
B YKa3aHHOM JHara3oHE TEMIIEPATyp.

B  [Ipu u3MeHeHUM OKpy’Karolel pabodei Temreparypsl 0oiee 4eM Ha
5 °C Heo0X0aUMO BBITIOTHHUTDH ONEPAIUI0 CAMOKAINOPOBKHU C MTOMOIIBIO
CEPBHCHOIO MEHIO.

®  Jlapametpsl ocumuiorpada JOMKHBI HAXOAUTHCS B 3aBOACKOM HMHTEpBAJe
KaJTMOpPOBKH.

Bce XapaKTCPUCTUKHU I'apaHTUPYIOTCA, €CJIM OHU HE ITIOMCUCHBI KaK «TUITUYHBICY.

TexHUYeCKne XxapaKkTepucTMKn ocuunnorpada

Tabnuua 1: Xapaktepuctuku c6opa AaHHbIX

XapakTtepucTuka

Onucaxue

Pexumbl c6opa AaHHbIX

Bb|60p|<a, NUKOBOE AETEKTUPOBaHUE U yCPEAHEHUE

Tabnuua 2: TexHUYeckne xapakTepPUCTMKN BXOAHOIO CUrHana

Xapakrepuctunka

Onucanue

Tvn Bxoga

DC, AC unu GND (3a3emneHue)

B crnyyae Tuna Bxopa AC nocnefoBaTenbHO C BXOAHOI Lienbio MoAcoeanHsieTcs koHaeHcatop. B cnyyae tuna Bxoga DC BxoaHow
MMMEAAHC CTAHOBUTCS O4EeHb BOMbLUMM, MOCKONbKY EMKOCTHOE COMPOTUBIIEHNE COBANHEHO C 3eMIeil MOCTEN0BATENbHO CO BCEMU
TpaKTamm.

B cnyyae tvna Bxoga GND onopHas ocumnnorpamMma BbIBOAUTCS U3 3HAYEHWIA, MOMyYeHHbIX MPY KOMMEHCALMM CUTHAMbHOTO TpaKTa.
OTa onopHas ocLMnorpaMma HarnsaHo nokasbiBaeT, rae AOIKEH BbiTb ypoBeHb 3eMnu.

BxogHom umnepaHc, ceasb
10 NOCTOSIHHOMY TOKY

1 Mom 2 % napannensHo ¢ 20 n® +3 n®

KoadhdpuumeHTs!
mactutabuposaHms
npoBHMKoB

1X, 10X, 20X, 50X, 100X, 500X, 1000X, ocnabneHue HanpskeHus

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 maciuTabHbIn koathduLMeHT 0TOBPaXKeHNs B COOTBETCTBIM C Pa3NyHbIMI TUNamu NpobHKKa.
MorpewHocTb NpobHMKa JomkHa A0BABNATLCA K MOTPELUHOCTY, YKAa3aHHOM B TEXHUYECKUX XapakTepucTukax npubopa.

ABTOMaTMYECKUA MHTEPEEIC AN NPOOHNKOB HE NpeaycMOTPEH, NO3TOMY Monb30BaTenNb AOIMKEH YA0CTOBEPUTLCS B TOM, 4YTO
HaCTPOIIKN COOTBETCTBYIOT XapaKTepucTikam NpobHMKOB. PyHKLMS NpoBepKi NpobHIKa No3BONSeT NpaBuNbHO 3aaath ocnabneHne
Ans NPOBHINKOB HaNPSKEHNS.

PyxoBozcTBO 10 3kcIutyatanuu ocuuiorpagos cepun TDS2000C u TDS1000C-EDU 121



[Ipunoxenne A: TexHnueckue XxapakTepUCTUKH

Tabnuua 2: TexHUYeckme xapakTepuUCTMKN BXOAHOrO curHana (npog.)

Xapaktepuctuka

Onucanue

MakcumansHoe BxogHoe
HanpskeHue

Ha pasbeme nepepHeit nanenu, 300 B (cp. kB.), kateropusi yctaHoskm |I; cnag 20 ab/aexapa cabiwe 100 k' v go 13 B nuk
(nepeMeHHbIit TOK) Ha yacTotax 3 MI'y 1 BbiLue.

OcHoBaHO Ha CiHyCcOMAANbHOM BXOHOM CUTHame Uk Ha BXOAHOM CUrHane NocTosHHOrO Toka. MakcumansHoe Habniogaemoe
3HauYeHWe BXO[IHOTO CUrHana npu CBSA3M Mo NOCTOSHHOMY ToKy cocTaBnsieT +50 B, cmelenmne +5 B/nenenue Ha 4 genexust unu

70 B. Cesi3b N0 nepeMeHHOMY TOKy No3BonsieT uamepstb curHan 4o 300 B oT ypoBHs NOCTOSHHOMO Toka. [Ans HeCuHycouaanbHbIX
ocLunnorpaMm NuKOBOE 3HaueHe OMKHO ObiTb MeHbLue 450 B. [inutensHOCTb BbIOGPOCOB Beile ypoBHs 300 B gomkHa 6biTb
MeHbLue 100 Mc, a koathULMEHT 3anonHeHUs LOMKeH BbiTb < 44 %. CpenHekBafpaTMYHOE 3HAYEHWE YPOBHS CUTHaNA He [OMKHO
npesbiwatb 300 B. MMpy npeBbILLEHNM 3TOr0 3HaYeHUs BOIMOXHO NOBPEXAEHNE YCTPONCTBA.

KoachdpuumeHT ocnabnenus
CWHEa3HOMo cUrHana,
TUNUYHOE 3HaYeHne

[Mpn 0ZHOM 1 TOM Xe CUrHane, NoAaHHOM Ha KaXablit kaHas, KoadULUMEHT ocnabneHns CUHGa3HOro CUrHana — 3To OTHOLLEHE
nomny4eHHON aMnNAUTyabl CUrHana K amnnnTyae pacyeTHol pasHocTu ocuyuniorpamm, 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 cMHycommanbHOro curHana v npy OAMHaKoBbIX 3Ha4YeHUsIX «BonbT/aenerue» n «Tun BXxogay Ha KaxaoM kaHane.
TDS1001C-EDU, TDS1002C-EDU, TDS2001C, TDS2002C, TDS2004C: 100:1 npm yacTote 60 I'l, ymeHbliaeTcs po 20:1

Npy YacToTe CMHYCOMAAMNbHOrO CUrHana, paBHol NOMOBMHE NONOCHI NponyckaHus (—3 4b), U NpK 0AMHAKOBBIX 3HAYEHMAX
«BonbTt/nenexne» n «Tun Bxoga» Ha Kaxaom KaHane.

MepeKpecTHble MoMexv
(n30onsyms kaHana)

OTHOLLEHWe YPOBHS CUrHana Ha BXOA€ B OAMH KaHan K YPOBHIO CUrHana, BO3HMKAIOLLEM Ha PYroM KaHane W3-3a Hannums
napasuTHON CBA3MN.

TDS1012C-EDU, TDS2012C,
2014C

TDS1001C-EDU, TDS2022C, 2024C

TDS2001C

TDS1002C-EDU,
TDS2002C, 2004C

>100:1 npu vactote 20 MI'y
CMHYCOMAANbHOTO 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 3HAYEHUAX
«B/oen.» Ha kaxaoMm kaHane

>100:1 npu yactote 100
Mr 'y cuHycongansHoro
CUrHana 1 OfMHaKOBbIX
3HaveHusax «B/nen.» Ha
Kakaom kaHane

Tabnuua 3: TexHnyeckme XapakKTepUCTUKn Ansa OTKNOHEeHUsA No BepTUKaun

Xapaktepuctuka

Onucanue

PaspsgHoCTb oLmdpoBKm

8 6uTOB (3a MckMoYeHVeM cnyyas 2 mMB/gen)

Yncno BUTOB B kaxdoM LBOWYHOM CrOBe, MOMy4eHHOM B pesynbTaTe aHanoro-Ludposoro npeobpasosanus. (CtaHgapt IEEE
1057, paspen 2.2.1)

OtobpaxaeTcs N0 BepTUKany ¢ 25 ypoBHAMU AUCKPETU3ALMN HA AeNeHVe, AMHAMUYECKWIA Anana3oH Ha 10 genequi.

[Mpyn HacTpoitke 2 MB/aeneHue ncnonb3yeTcs LdpoBOe yBeNnuieHe u paspeLueHue cHikaetcs. Ecnm 3agaHo 100 yposHen,
paspeLllueHme cocTaBnset >6,5 ouT.

[nanasoH
UyBCTBUTEMNBHOCTY

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: TexHMYecKue XapaKTepuUCTUKKU ONs OTKIOHEHUS NO BepTMKanu (npoa.)

Xapaktepuctuka

Onucanue

[Tpunoxenne A: TexHUUECKHE XapaKTEPUCTUKU

lMonoca nponyckaHus
aHanoroBoro kavana
npy HanW4My CBSA3M Mo
NOCTOSIHHOMY TOKY B
pexumax «Bbibopka» 1
«YcpenHeHue»

3HaueHus B/oen. BepHbl Ans 3aTyxaHus npobHuka 1X. [ns 9TuX u3mepeHuit npobHWKA yCTaHaBNMBaTb He cregyer.

TDS2001C

TDS2002C, 2004C

TDS1012C-EDU,
TDS2012C, 2014C

TDS2022C, 2024C

Ot 0 go >50 MI'y gns
3HayeHui ot 5 mB/men.

1o 5 B/gen. ¢ nonHoi
nornocon npomnyckanus. Mpu
3HauyeHuax <5 mB/pen. ¢
OrpaH14YeHNEM MONoChI
nponyckaxus 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/pen. ¢
OrpaH14YeHNEM Monoch!
nponyckaHus 8o 20 My

Ot 0 go >100 My ans
3HayeHuin ot 5 mB/pen.

1o 5 B/gen. ¢ nonHow
nornocoi nponyckanus. Mpu
3HaueHuax <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 o 35 °C.

O1 0 go >160 My ans
3HayeHun ot 5 mB/gen.

po 5 Blgen. c nonHo#
nornocoin NpomnyckaHus 1 npu
Temnepatype ot 0 go 50 °C.
[Mpy 3HauyeHunsx < 5 MB/gen.
C OrpaHUYEHNEM MONOChl
nponyckauus Ao 20 My,

TDS1001C-EDU

TDS1002C-EDU

Ot 0 go >40 Mry gns
3HayeHu ot 5 mB/gen.

no 5 B/gen. ¢ nonHoi
nonocom nponyckaus. Mpu
3HayeHuax <5 mB/pen. ¢
OrpaHU4YeHNEM MOMochI
nponyckanus go 20 My

Ot 0 go >60 MI'y gns
3HaueHuit oT 5 mB/oen.

po 5 B/pen. ¢ nonHou
nonocoi nponyckaxus. Mpu
3HaueHusx <5 mB/gen. ¢
OrpaH14YeHNEM MonochI
nponyckanus go 20 My

lMonoca nponyckaHus
aHaroroBoro kavana

npy HanW4My CBSA3N Mo
NOCTOSIHHOMY TOKY B
pexume NUKOBO AeTeKLMM

[Monoca nponyckaHWsi aHANoroBOro kaHasna npy Hanuuumu CBs3W Mo NOCTOSIHHOMY TOKY. 3HaueHus B/nen. BepHbl 4ns 3aTyxaHus
npo6Huka 1X. ins 371X M3Meperuit IPOGHNKM YCTaHaBNMBATb HE CReayeT.

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 3Hauenmir o1 5 MB/gen. go 5 B/pen.
C NOMHOI NONOCOI NponyckaHus. Mpu 3HaYeHNsX MeHee
5 mB/gen. ¢ orpaHuyeHnem nonockl nponyckaxus go 20 My

nornocow npomnyckanust. Mpu
3Ha4eHusIx MeHee 5 MB/gen.
C OrpaH1YeHnemM nonockl

nonocoi nponyckauus. Mpu
3HaueHusix meHee 5 mB/gen.
C OrpaHu1yeHneM nonocsl

nponyckaxusa go 20 My nponyckanus fo 20 My

MapameTpbl MonoCk
MpOMNyCkaHIsi aHanoroBoro
curHana

OrpaHnyerune nonockl nponyckanus 20 My Bkn/Bbikn

HwkHWIA Npegen 4yacToTbl,
CBSi3b MO NEPEMEHHOMY
TOKY

<10y
<1 'y np1 ncnonb3oBaHMN naccuBHoro npobHuka 10X.

Bpems HapacTaHus,
TUNWYHOE 3HAYEHWE

Bpems HapacTaHus 0BbI4HO BbIMMCISAETCS MO CrieaytoLen opmyne:

Bpems HapacTaHus, He = 350 / nonoca nponyckanus, MI'y

TDS2001C TDS2002C, 2004C TDS1012C-EDU, TDS2022C, 2024C
TDS2012C, 2014C

=7,0He =5,0 HC =35 He =2,1Hc

TDS1001C-EDU TDS1002C-EDU

=8,8 HC =58 Hc
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[Ipunoxenne A: TexHnueckue XxapakTepUCTUKH

Tabnuua 3: TexHMYeCcKne XapaKTepUCTUKU ANs OTKIOHEHUS MO BepTMKanu (npoa.)

Xapaktepuctuka

Onucanue

XapakTepucTuka B pexume
MWKOBOW [eTeKLMMN

CnocobHocTb Npubopa perncTpupoBaTh MMNYMbLCHI ANst OAUHOYHBIX COObITIA B pexuMe cbopa AaHHbIX «[ukoBas aeTekumusy.

MuHUManbHas 4AMTENbHOCTb €ANHUYHOMO MMNYNbCA ANS rapaHTUPOBAHHOM perncTpaLum no 3HadeHunto 50 % amnnuTyabl unu 6onee:

3HayeHue c/den. MuHumarnbHas OnumenibHoCmb UMnysnsca

Ot 50 c/gen. po 5 mkc/aen.

TDS1002C-EDU, TDS1012C-EDU, TDS2002C, TDS2004C, 12 He
TDS2012C, TDS2014C, TDS2022C, TDS2024C, TDS2001C
TDS1001C-EDU, TDS2001C 13 He

MorpelwHocTb
KoathpuLmMeHTa yeuneHns
Mo MOCTOSIHHOMY

TOKY, COOp AaHHbIX B
pexume «Bbibopkay nnm
«YcpeaHeHue»

+3 %, ot 5 B/gen. go 10 mB/gen.
+4 %, 5 n 2 mB/gen.

MorpeLHOCTb U3MepeHus
HanPsHKEHUS NOCTOSIHHOIO
TOKa, pexuM cbopa JaHHbIX
C YCpeLHEHEM

[TorpeLUHOCTb U3MEPEHNUS HaNPsHKEHNS NOCTOSHHOTO TOKa B pEXnMe 060pa [aHHbIX C yCpeaHeHeM no =16 ocuunnorpaMmam.

[onoxeHune nNo BepTMKanu =
0

+(3 % x |nokasanme| + 0,1 gen + 1 mB).

[onoxeHue no BepTUKanu #
0, 1 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 + nonoxeHne no septukanu|) + 1 % x |nonoxexune no Beptukanu| + 0,2
pen. + 175 mB|

MorpeLuHoCTb M3MepeHms
Pa3HOCTW HaNpsKEHMIA
MOCTOSHHOTO TOKa,
pexum cbopa AaHHbIX

C yCpeaHeHuem

113mMepeHure pasHoCTY HanpshkeHin Mexay NoBbIMK SBYMS YCPEAHEHHbIMW 3Ha4eHnaMM no 16 ocuunnorpaMmam, 3an1caHHsIM
NPV OAMHAKOBbIX HACTPOWKAX W YCIOBMSIX OKpYXatoLLeil cpebl

+(3 % x |nokasaHue| + 0,05 gen.)

lMorpelwHocTb
BEPTUKaNbHOrO MOMOXEHUS

3HaueHue «B/gen.» MorpeLLHOCTb MONoXeHNs

OT 2 o 200 mB/aen +((1 % * |BbIbpanHoe 3Hayenue|) + 0,1 gen. + 5 mB) B

ananasoHe £1,8 B

Ot >200 mMB/pen fo 5 Bigen *((1 % * |BbibpanHoe 3Havenue|) + 0,1 gen. + 125 mB) B

OnanasoHe 45 B

Tabnuua 4: TexHMYeCcKne XapaKTepPUCTUKU CUCTEM FOPU3OHTaNIbHOW pa3BepTKU

XapaktepucTuka

OnucaHue

[lnana3soH YacToT BbIGOPKY

TDS1001C-EDU, TDS1002C-EDU, TDS1012C-EDU,
TDS2001C, 2002C, 2004C

TDS2012C, 2014C, 2022C, 2024C

oT 5 BbIG/Cc g0 1 'BbIG/C 5 BbIb/c 0o 2 BbIG/C

WHTepnonauns curHanos

(sin x)/x
VIHTepnonsums ocuunnorpamMm akTMBMpyeTCs npu ckopocTsix 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 nocneposatensHocTH 1; 2,5; 5 0T 2,5 He/pen po 50 c/pen B nocnegosatensHocTu 1; 2,5; 5

[TlonroBpemeHHast
MOrPeLUHOCTb YacToTl
[AvCKpeTU3aLmum u
MOMOXEHWS! MO FOPU3OHTaNM

+50 x 10-6 B nto6oM BpeMeHHOM WHTEpBane = 1 Mc
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Tabnuua 4: TexHuYeckue xapakTepuCTUKM CUCTEM FOPU3OHTANLHON pa3BepTky (npog.)

Xapaktepuctuka

Onucanue

[Tpunoxenne A: TexHUUECKHE XapaKTEPUCTUKU

[MorpeLwHoCTb U3MepeHus
BPEMEHM 3a[lepXKKH

(npw nonHoit nomoce
nponyckaHus)

B npuBeeHHON Hike TabnuLe orpaHYeHNs AaHbl ANs CUTHAMOB C aMNAMTYAON = 5 ien., CKOPOCTbIO HapacTaHWs CUrHana B TOUKe
n3mepeHnus = 2,0 gen./Hc u macwrabom no BepTukanu = 10 mB/gen.:

Ycnosue

TMozpewHoCcmb USMEPeHUs 8peMeHU

3anucb 0AMHOYHOTO CUTHana, PEXUM BbIGOPKM

+(1 wHTepBan auckpetusayum + 10-4 x |nokasaHue| + 0,6 HC)

> 16 ycpeaHeHuit

+(1 uHTepBan 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. ao 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 ycTaHaBNUBAET MPOMEXYTOK BPEMEHN MEXAY MOMEHTOM 3anycka W CepefMHoi MacluTabHON CETKM Ha 3KkpaHe ¢
MOMOLLbIO pyykn «TTonoxeHuney» B rpynne « OpU3OHT.»

Paspeluerune Ans nonoxeHnst No ropu3oHTanm (BpeMeHVI) cocTasnsieT 1/25 ot genexuns no rOpU3oHTanu.

Ta6bnuua 5: TexHMYecKue XapaKTepUCTUKN CUHXPOHU3ALUM

XapaktepucTtuka

Onucanue

YyBCTBUTENMBLHOCTb,
CUHXPOHU3aLMs Nno
(DPOHTY, CBA3bL MO

MCTOUHMK CUHXPOHM3ALMM

YyBCTBUTENBHOCTb (CMOCOD
namepenns A)

YyBCTBUTENBHOCTL (CMOCOD
nameperus b)

Bxoabl kaHanos

Bce npogykThl

1,5 gen. ot 0 go 10 MIy (>2

1 gen. o1 0 go 10 MI'y (>2 mB/gen.)

NOCTOSIHHOMY TOKY B/
wB/pen.) 2,5 gen. ot 0 o 10 My (2
4 pen. ot 0 go 10 MI'y (2 mB/pen.) vB/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 gen. 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 nen. mexay 10 1 100 MI'y 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 MI'y 200 mB ot 0 go 100 My
500 mB ot 100 go 200 Mry 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 a0 100 My
2,5B 01100 go 200 Mrry (TDS2022C 1,75 B ot 100 go 200 Mry
1 TDS2024C) (TDS2022C v TDS2024C)
YyBCTBUTENBHOCTb, TuNuYHblE 3HAYEHUS YYBCTBUTENBHOCTH:

CMHXPOHM3aLMA No
(DPOHTY, HET CBA3M
10 MOCTOSHHOMY TOKY,
TUNNYHbIE 3HAYEHNS

McTouHuK YyBCTBUTENBHOCTD

CUHXPOHU3aLuM

AC Takvie xe orpaHU4eHms:, Kak 1 Mpu CBS3W MO NOCTOSHHOMY TOKY Ha YacToTte 50 [ 1 Bbile
MopaBnexve [eticTayeT B pexumax «Bbibopkay n «YcpenHenney, ot >10 mB/gen. o 5 B/gen. Basoe cHikaet
wyma UYBCTBUTENBHOCTb CUHXPOHM3ALMM NPU HAMMYMM CBS3N MO MOCTOSIHHOMY TOKY.

Mopasnexue BY

Takue xe orpaHUuEHs,, Kak 1 NPy CBS3U MO NOCTOSHHOMY TOKY Ha YacTtoTax ot 0 Ao 7 kTu.

MopasneHne HY

Takue xe OorpaHu4eHus, Kak 1 npu cBA3n nNo NOCTOAHHOMY TOKY Ha YacToTe Bbllle 300 KrL[.
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[Ipunoxenne A: TexHnueckue XxapakTepUCTUKH

Tabnuua 5: TexHUyeckne xapakTepUCTMKN CUHXPOHU3aLUK (npog.)

Xapaktepuctuka

Onucaxue

[lnanasoHsbl ypoBHei
CMHXPOHM3aLK,
TUMOBbIE 3HAYEHWs

YcTaHaBnuBaeMoe paspeLueHie Ans YpoBHA CUHXPOHM3aLmm coctasnseT 0,02 aeneHus 4is UCTOYHMKA BXOAHOMO kaHana, 4 MB
ANsi UCTOYHMKA «BHeww.» 1 20 MB ans ucTouHuKa «BHeww./5».

BxogHble kaHarbl + 8 fleneHni oT LieHTpa dkpaHa

BHeLw. +16B

BHeww./5 +8B

MorpeLlwHOCTb YPOBHS
3anycka, CBsisb Mo
NOCTOSIHHOMY TOKY,

+(0,2 gen. +5 mB) ans curHanoB B Auana3oHe +4 fen. OT LieHTpa JKpaHa ¢
ANUTENBHOCTBIO NEPEHEro W 3aAHero poHToB >20 HC

BHeuw. +(6 % oT ycTaHoBNeHHOro 3Hayerms + 40 MB) Ans curtanos B AnanasoHe

TUMUYHbIE 3HAYEHNS!
+800 mB
BHew./5 +(6 % OT ycTaHOBNEHHOro 3HayeHns + 200 MB) Ans curHanos B AnanasoHe
+4 B
MuHuManbHas YactoTa 50 Iy,
Ons HopMarnbHO
paboTbl thyHKLMM
YPOBHS 3anycka «YCT.
50%», TUNU4HoE
3HauyeHne
HacTpoitka no Pexum cuHXpoHu3aumm AsTO
MOMYaHMI0 st

y A Tun BX0Aa CUHXPOHW3aLMN AC
CMHXPOHM3ALM
BMEOCUTHANOM
YyBCTBUTENBHOCTD 2 [eneHus KOMMNO3UTHOTO BiAeocurHana copepxat 0,6 AeneHns nuka CUHXPOUMMYbCa.
3anycka )

Tunu4Hble 3HaYEHUS YYBCTBUTENBHOCTH:
BMEOCUrHANOM,

TUNWYHbIE 3HA4YeHUs

MemouHuk Tunu4Has YygcmeumenbHOCMb

BxomHble KaHanbi 2 [en. Ans KOMMO3WTHOTO BUeocUrHana

Breww. 400 MB anst KOMMNO3WTHOrO BUAEOCUrHanNa

Brew./5 2 B ons KOMMNO3MTHOrO BUAeocurHana

®opmartbl
CUHXPOHM3aLNM
BUEOCUTHAmNoM K
4acToTbl nonen

Yacrota nonen: 0150 po 60 Iy

YacroTa cTpok Ot 15 1o 20 kT'y (NTSC, PAL, SECAM)

[lnanasoH BbIAEPXKKM
CMHXPOHM3ALINM

OT MUHMMAnbHOro 3HaveHns 500 He Ao MakcUManbHOro 3Havenus 10 ¢

Pexumbl
CUHXPOHM3aLMM
no ANUTENBHOCTH
umnynsca

< (MeHbLue), > (bonblue), = (paBHO), # (He paBHO)

Touka CUHXPOHU3aLMM
Mo AnUTENbHOCTY

PaBHo: ocuunnorpad CMHXPOHU3MPYETCS, KOraa 3aaHW PPOHT UMNYNbCa NepecekaeT YPOBEHb CUHXPOHU3ALIMN.
He paBHo: ecrnv [nuTeNbHOCTb MMMYNbCA MEHbLUE YKa3aHHOI BENWYMHbI, TOYKOIA CUHXPOHWU3aLMK SBNSieTCS 3aaHuil poHT. B

nMnynbca NPOTMBHOM CRy4ae OCLMNNOrpadh CUHXPOHU3MPYETCS, KOraa (hakTudeckas ANUTENbHOCTL MMNYNLCa NPEBbILLAET YKkasaHHOe 3HaueHMe.
MeHblLUE: TOYKON CUHXPOHWU3ALMM SBNSETCA 3a4HWUA (POHT.
Bonblue (Takke Ha3bIBAETCS CUHXPOHU3ALMEN MO TalM-ayTy): ocLmnorpad CUHXPOHNU3NPYETCS, KOrAa (hakTuYeckast [iMTeNbHOCTb
MMNyTbCa NPEBbILIAET YKa3aHHOE 3HaYeHMe.

[nanasoH 33 He < pnuTenbHocTb < 10 ¢

ANUTENbHOCTEN

umnynsca

PaspeleHnune no 16,5 He unn 1/1000, GonbLuee M3 ABYX 3HAYEHUN

ANUTENLHOCTH

umnynsca
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[Tpunoxenne A: TexHUUECKHE XapaKTEPUCTUKU

Tabnuua 5: TexHMYecKne XapakTepUCTUKU CUHXPOHU3aLuK (npoa.)

Xapaktepuctuka

Onucanue

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 u3 camblx CTaburbHbIX UCTOYHUKOB, 0611aaaloT HEKOTOPbIM JKUTTEpPOM. YTo6bl n3bexaTb 0TOPaKkoBKY UMMYNbCOB,
KOTOpbIE He JOMKHbI GbITh 0TOPaKoBaHbI, HO He SBNSAKTCS abComMoTHO TOYHBIMM, PeAyCMOTPeHa 30Ha 3anpeTa. Bce umnynbcebl, y
KOTOPbIX Pe3ynbTaT M3MEPEHUs LUMPUHBI UMMYMbCca HAXOAUTCS BHYTPU 30HbI 3anpeTa, CYMTAKTCS KauyeCTBeHHbIMU. Ecnu HaxopuTcs
OTNMYME B LUMPUHE UMMYNBCA, MEHbLUEE YEM LUMPWHA 30HbI 3anpeTa, CMeLLEHUe LIEHTpa JOIKHO NO3BOMUTL YMEHbLUNTL BpakyroLLee
OTNMYME [0 MOTPELUHOCTM 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, AaXe U3 CamblIX CTabunbHbIX MCTOYHWKOB, 0bnagaT HEKOTOPbIM XXUTTEPOM. Yrobbl n3bexatb 0T6paKOBKI/I nMmnynbcos,
KOTOPbl€ HE AOMKHbI ObITb OT6paKOBaHbI, HO He SIBNISITCS abCOMOTHO TOYHBIMM, npeAycMoTpeHa 30Ha 3anpeTa. Bce MMnNynbCbl C
LIJVIpI/IHOl7I umnynbca BHE 30HbI 3anpeTa CYUTAKOTCA Ka4eCTBEHHbIMU. Ecnu HaxoguTcs oTnnume B LMpUHe nMnynbca, MeHblLee Yem
LIMpKUHA 30HbI 3anpeTa, CMeLeHne LeHTpa AOMMKHO NO3BONUTL YMEHbLIUTD 6paKy+ou4ee 0Tnn4me 00 NOrpeLHOCTH 30HbI 3anpeTa.
HepaBeHCTBO N0o3BONAET HEMHOrO Ny4Lle, Yem PaBeHCTBO, 06pa6aTbIBaTb Y3Kne umnynbebl. nOI’peLLIHOCTb He CHUXaeTcA.

CueTumk 4acToThl CUHXPOHM3aUnn

Pa3speluerue cyeTunka
4YacToTbl

6 paspsigos

MorpeluHoCTb cHeTUMKa
4acToThl (TUNKYHOE
3HayeHue)

+51 x 10-6, BKntoyas BCe OLUMBKM ONOPHOM YacToTbl U +1 OLINGOYHBI OTCHET

[lnanasoH 3HaueHnn
CYeTYnKa 4acToTbl

CBsi3b N0 NepeMeHHOMY TOKY, OT MHUMYM 10 'Ly 4O HOMUHANBHOW NONOCHI MPONYCKaHWS

/cTouHMK curHana
CYETUMKA YaCTOTbI

BbIBpaHHbI UCTOYHMK CUHXPOHW3ALMM MO AAMTENBHOCTY UMMYNbCA UK MO POHTY

CYeTUHK YaCTOTbI MOCTOSIHHO PETVCTPUPYET CUrHaM OT BbIGPAHHOTO MCTOUHIKA CUHXPOHWU3ALIMM, B TOM YMCTIE MPY OCTAHOBNEHHOM cOope
0TCYETOB, NMPY U3MEHEHNM PeXxVUMa PaBOoTbl UM MY 3aBEPLLEHNN PEFUCTPALIMM OAMHOYHOMO CUrHaMa.

CyeTumK 4acToThbl He y4uTbIiBaET UMNYNbChI, KOTOPbIE HE KBaJ'IVI(*)VIL[VIpyIOTCﬂ Kak onyctumble cobbiTvs CUHXPOHM3aLMK.

Pexum «[nutenbHOCTb uMnynbcay. 1ogcunTbIBAOTCS MMMYNbChl C AOCTATOMHO aMnnmuTyaon B TedeHue 250 Mc, KoTopble
KBanMMULMPYIOTCA Kak COBBITAA CUHXPOHM3ALMM (HaNpUMep, Y3kue MMYMbChl B CEPUN UMMYNECOB NP LUIMPOTHO-AMMYNLCHON
MOAYNALMM, ECIN YCTAHOBIEH PEXUM < U 3afjaHO OTHOCUTENBHO HeBONbLIOE NPeAenbHOe 3HAYEHNE).

PeXvM CUHXPOHU3ALWMM MO (POHTY. TMOACUMTBIBAKOTCS BCE MMNYMBChI C SOCTATOYHOM aMNUTYAOM.

Tabnuua 6: O6wWwme xapakTepUcTUKU

Xapaktepuctuka Onucanue
OKpaH
Tun akpaHa 11,5 cm (LLI) x 8,64 cm (B), 14,38 cm no anaroHanm, Vs VGA, XK-aucnneii ¢ aktusHol TFT-maTpuLieit ¢ LIBETHbIMI CUMBONAMM 1

KpMBbIMM Ha YepHOM thoHe. AHTMBNMKoBas obpaboTka nosepxHocTyh (3H)

PaspeLLeHue akpaHa

320 nukcenos no ropuaoHTanu Ha 240 no BepTukanu
Ha BraeomoHuTOpe 0To6paxatoTCs U CUMBOSLI, W KPUBbIE.

ApKoCTb, TUNUYHOE 3HaYeHWe

TunuyHoe 3HaueHue: 400 ka/m2, MUHUManbHOe 3HadveHne 320 ka/m2.

Bbixon komneHcaTopa NpoGHMKa

KomneHcaTop npo6Huka,
BbIXOHOE HamnpshkeHue 1
4acToTa, TUNNYHbIE 3HaYEHNSs!

XapakTepucTuku:
BbixogHoe HanpsixkeHue 5,0 B £ 10 % npu Harpyake 1 MOm
Yactota 1 kl'y

WUcTouHMK nuTaHmus

Hanpﬂ)KeHme WUCTOYHUKA

MonHblit aanasoH: ot 100 o 240 B (nepem. Tok, cp. kB.) £10 %, kateropus ycTaHoBku || (oxBaTbiBaeT anana3soH ot 90 fo 264 B)
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[Ipunoxenne A: TexHnueckue XxapakTepUCTUKH

Tabnuua 6: O6wme xapakTepucTuku (npoa.)

XapaktepucTuka Onucanue

MoTpebnsiemas MOLHOCTb Metee 30 BT npu BXOQHOM HanpsikeHUM nepeMeHHoro Toka ot 85 o 275 B.

TpeboBaHus K okpyxatowen cpeae

Temnepatypa Pabouas Ot 0 fo +50 °C npu MakcumanbHoM
rpagveHte 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 OXnaxneHue
BraxHocTb: Mpu akcnnyaTayum IMpw akennyatayum: OTHocuTenbHas BnaxHocTb oT 5 Ao 85 % npu Temnepatype go +40 °C,

41 Npy XpaHeHn1 OTHOCHUTENbHAs BNAXHOCTb OT 5 10 45 % npu Temnepatype cabille +40 1 10 +50

°C, 6e3 koHAeHcaLWn NapoB UnW Npy TemnepaType BNaXHOr0 TEPMOMETpa Hike
+37 °C (oTHOCUTENbHAs BNaxHOCTb Hinke 45 % npu Temnepatype +50 °C)

[Mpyn XxpaHeHuu: OTHocuTenbHas BnaxHoCTb oT 5 Ao 85 % npu Temnepatype o +40 °C,

OTHOCUTeNbHas BNaxHOCTb OT 5 4o 45 % npu Temnepartype csbiwe 40 u go 50
°C, be3 korgeHcaLun napos.

Cabliwe +50 °C orpaHM4MBaEeTCS MakCUManbHOM TeMnepaTypol BNaxHOro
TepMomeTpa +37 °C (orpaHuyeHne OTHOCUTENBHON BRAXHOCTU Hike 12 % npw

+71 °C)
BbicoTa Hag ypoBHEM Mops: [Mpw akennyatayum: [o 3000 m
Mpw okcnnyatauuw v mpw Mpu xpaHeHnu: [lo 3000 m.
XpaHeHun

OrpaHuieHIe BbICOTbI HAZl YPOBHEM MOPSI CBSI3aHO C BO3MOXHOCTbIO MOBPEXAEHNUS
KK-pucnnes Ha Gonblueil BbICOTE. BO3MOXHOCTb TaKoro NOBPEXAEHNS HE 3aBUCUT
OT TOrO, BKITKOYEH MPUGOP Ui HeT.

MexaHuyeckue napameTpbl

abapuTHblE pasmepbl Huxe npuBeaeHbl HOMUHAMbHbBIE 3HAYEHMS:
Beicota 158,0 mm
LLnpuHa 326,3 mm
[nybua 124,1 mm
Macca Hwxe npuBefeHbl HOMUHANbHbIE 3HAYEHMS:
Mpubop 6e3 npuHagnexHocTein 2.0 kr
C npuHagnexHocTamMu 2,2 kr
B ynakoBke Aans nepeso3ku 3,6 kr
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MpunoxeHune B: CBeaeHna o naccuMBHbIX npodHukax 100
n 200 My 10X cepun TPP0101 n TPP0201

[Ipo6nuku cepun TPPO101 u TPP0201 — 3T0 maccuBHBIE TPOOHUKY C
BBICOKMM MMIeaHcoM U 10-KpaTHBIM ociiabieHueM, IpeaHa3HauCHHbIE U1
UCTIONB30BaHUs CO ciienyomumu ocumiorpadamu Tektronix:

®  Ocmwniorpadst TDS1000C-EDU/TDS2000C co BxomHOM eMKocThIO 20 1.
Juana3oH KOMIIEHCAUHU 3TUX NPOOHHUKOB cocTaisieT 15—25 nd.

OTu NpOOHUKH HE COACPKAT 0OCITY’)KUBAEMBIX TOIH30BATEIIEM WIIA KOMITAHUCH
Tektronix merane.

MPEOYNPEXOEHUE. He ucnonvsyiime npobrnuxu TPP0O101 u TPP0201 nu na
KaKux Opyeux ocyuniocpagax.

NMoacoeanHeHne NpoOHUKA K ocumnnorpady

[ToncoeaunauTe MPOOHUK, KaK MOKA3aHO 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 XapakTepUCTUKaX BXOAOB OCLMIIIOrpadoB Mocie nepeHoca
npoOHUKa ¢ 0OHOro ocumiiorpada Ha APYrod MOXKET HOTPeOOBaTHCS
perynupoBKa HU3KOYaCTOTHOM KOMIIEHCALUHU MPOOHHUKA.

Eciu Ha xamubOpoBouHOM MeaHape ¢ gactotoi 1 k['1, oroOpakaemMomM B
MacmrTabe 1 Mc/neneHre, BUIHO 3HAYUTENBFHOE Pa3Iuie MEXIy MEPETHUM H
3aJHUM (PPOHTOM, [T ONITUMHU3ALUHN HU3KOYaCTOTHOM KOMIICHCAIIMY BBIMIOJIHUTE
CJIEITYIOIINE ICHCTBHS:
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[Ipunoxenne B: Cenenus o naccuBHbIX mpodbHukax 100 u 200 MI' 10X cepun TPPO101 u TPP0201

1. TloacoennwHuTe NpOoOHMK K KaHATYy ocuuiuiorpada, KOTOpbIH MIIaHUpyeTCs
HCTIOJIB30BATh AJIsl U3MEPEHUIl.

2. TloacoenuHuTe MPOOHHUK K BBIXOIHBIM KJIEMMaM KOMITEHCAIIUH IPOOHUKA HA
nepeaHed maneau ocuuuiorpada.

MPEAYTNPEXOEHUE. Bo uszbesxcanue nopaxcenust sneKmpuieckum moKom
nooxaouerue Kk cuenany Probe Comp (komnencayusi npobrnuxa) ocyuinozpaga
npou3800UNe MOoNbLKO NPU GbINOTHEHUU OAHHOU HACMPOUKU.

3. Haxwmure KHOIKY ABTOYCT WU JPYTUM CIIOCOOOM OTPETYIHPYHTE
ocrutorpad Uit OTOOpakeHUS CTaOMIFHOM OCIIHIIIOTPAMMEL.

4. C moMoImIsio MOACTPOSYHOTO KOHIEHCATOpa Ha TIPOOHMKE JOOeHTEeCh TOTO,
4T00BI 0TOOpAKATHCH HICATBHO MJI0CKUE HMITYJILCHI MeaHApa (CM. PUCYHOK).

MPEAYTNPEXOEHUE. Bo uszbesxcanue nopaxcenust sneKmpuieckum moKom
npu pe2yiuposKke KOMREHCayuu NOAb3YUmech MobKo U30IUPOSAHHBIM
Pe2YIUPOBOUHBIM UHCTPYMEHMOM.

f m
Undercompensated Properly Overcompensated
compensated o705

NoacoeanHeHne NPoOHMKA K CXeMe

Jlns mojcoeIMHEHUA K CXEME MCTIONb3YWTE CTaHJapTHbIE TPUHAICKHOCTH,
BXOJIAIINE B KOMIUICKT MPOOHUKA.

MPEAYTNPEXOEHUE. Bo uzbescanue nopasicenus 21eKmMpudeckum mokom npu
UCNONB306AHUU NPOOHUKA UNU €20 NPUHAOLEHCHOCIEN NPUKACATIMECH K KOPRYCY
NPOOHUKA UTU €20 NPUHAONIEHCHOCTU MOTLKO Gbllie NPEOOXPAHUMENbHO2O KOIbYd.

Ymobvl cHU3UMb PUCK NOPANCEHUS INEKMPULECKUM MOKOM neped NOOKIOUeHUeM
NPOOHUKA K UCCedyeMoll cxeme Yoeoumecs, 4mo npo8ood 3a3eMaeHUs U
3a3eMAAIUUE NPYHCUHBL HAOEHCHO NOOCOEOUHEHDIL.

CTaH,D,apTH bie NPUHAaANEeXHOCTU

Hixe mmokaszanbl NPUHAMJIC)KHOCTHU, BXOAAIHNEC B KOMIIJICKT HpO6HI/IKa.
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W3penue

[Ipunoxxenne B: CBenenus o naccuBHbIx mpooHukax 100 u 200 MI'n 10X cepun TPPO101 u TPP0201

OnucaHue

LiBeTHbIe Koneukm

OTW KONeYkn HaaeBakTCs Ha rornoBKy
npobHuka Ans uaeHTUdmukaLum kaHana
ocuumnnorpada.

Homep no katanory Tektronix ans
noBTOPHOro 3akasa — 016-0633-xx

(5 nap)

2786-002

HakoHe4HUK ¢ 3axBaTOM

HapeHbTe HakoHeYHMK C 3aXBaTOM Ha
HaKoHeuYHWK NPOBHUKa 1 3aduKeHpyiiTe
3aXBaT Ha Cxeme.

Homep no katanory Tektronix gns
noBTOpHOro 3akasa — 013-0362-xx

2786006

MpoBoa 3a3emneHus ¢ 3aXKUMOM
TUNa «KpoKoaun»

lpuKpenuTe 3TOT NPOBOA K «3eMne»
ronoBku NpobHuka, a 3aTeM — K
«3emne» nccneayeMomn Cxemsl.

Homep no katanory Tektronix ans
MOBTOPHOro 3akada — 196-3521-xx

=

Do not use on circuits
that exceed 30 VRus

2786-004

3asemnsowasn npyxuHa

3asemnstoias NpyxuHa
MUHUMU3UPYET MCKaXKEHMS
BbICOKOYACTOTHbIX CUTHArOB,
06YCnoBMEHHbIE BIVSHUEM
WHOYKTUBHOCTM TPaKTa 3a3eMIIeHNs,
4T0 0BECNEeUMBAET BbICOKYIO TOUHOCTL
M3MepeHIst CUrHarnos.

MoncoeanHUTe MPYXUHY K KOMbLLY
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

PerynupoBOYHbIN MHCTPYMEHT

Homep no katanory Tektronix ans
nosTopHoro 3akasa — 003-1433-xx
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[Ipunoxenne B: Cenenus o naccuBHbIX mpodbHukax 100 u 200 MI' 10X cepun TPPO101 u TPP0201

HOHOHHMTeHbeIe NPUHaANeXHOCTU

,HJ'IH HpO6HI/IKa MOJXHO 3aKa3aThb CJICAYIOMUC JOTTOITHUTCIbHBIC NPUHAAJICIKHOCTH !

MpuHagnexHocTb Homep no kartanory
[poBoL 3a3eMNEHNS C 3AKUMOM «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
MUHWaTIOPHbIA HAKOHEYHWK C 3aXBATOM 013-0363-xx
YHuBepcanbHbIn konnadvok ans UC 013-0363-xx
/13mepnTenbHbIn HaKOHEYHUK NevaTHOM 016-2016-xx
nnatbl/agantep neyaTHoil nnaTbl

lMpoBoaHuK, kaTywika, 32 AWG 020-3045-xx

TexHUYeckue XxapaKTepucTUKM
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Tabnuua 7: aﬂeKTpVI‘-IeCKVIe N MeXaHn4eCKne XapakTepucTuku

XapaktepucTtuka TPP0101 TPP0201

lMonoca nponyckaxus (-3 ab) Ot 0 o 100 MTy, Ot 0 go 200 Mry

[MorpelwHocTb ocnabnenus 10:1 £3,2 % 10:1 £3,2 %

CUCTEMbI

[lnana3oH komneHcawmm TPP0101: TPP0201:
15—25 n® 15—25 n®

BxopgHoe conpoTtunenexHne
CcucTemMbl nNpun cBA3N No
NOCTOAHHOMY TOKY

10MOM£15%

10 MOM £ 1,5 %

BxopaHas eMKoCTb CUCTEMI <12 nd <12 no
Bpems HapacTaHWs cuCTeMbI <3,5 HC <2,3 HC
(TMMM4HOe 3HaueHue)

3agepxka pacnpocTpaHeHust ~6,1 HC ~6,1 He

MakcumanbHoe BxogHoe
HanpsxeHue

300 By, . KAT. |l

300 By, . KAT. |l

[OnnHa kabens

1,3 ™

1,3™m
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[Ipunoxxenne B: CBenenus o naccuBHbIx mpooHukax 100 u 200 MI'n 10X cepun TPPO101 u TPP0201

Tabnuua 8: YcnoBua akcnnyartauum

XapaktepucTUku

Onucanune

Temnepartypa

Mpw akcnnyaTaummn
Mpu XpaHeHuu

Ot1-10 po +55 °C
O1-51 po +71 °C

BnaxHocTb

Mpu aKcnyaTaLum 1 Npu

XpaHeHun

OTHoCHTeNbHas BNaxHoCTb OT 5 0 95 % npu Temnepatype 0
30 °C, ot 5 po 65 % npu TemnepaTtype cabiwe 30 1 go +55 °C

BbicoTa Hag ypoBHEM

Mopst

Mpw akcnnyaTayum

He 6onee 3,0 km
He Gonee 12,2 km

Mpu XpaHeHUu

Ipacdmkn paboumx xapaKkTepucTumk

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 50Z
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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[Ipunoxenne B: Cenenus o naccuBHbIX mpodbHukax 100 u 200 MI' 10X cepun TPPO101 u TPP0201

Tabnuua 9: CepTuchukKauma U cooTBeTCTBME CTaHAapPTam

XapaktepucTuku Onucanue
CootBeTcTBHE lpoBEPEHO Ha COOTBETCTBYE NEPEUMCIIEHHBIM HIKE CreLmduKkaLmam
cTaHgapTam (kak ykasaHo B Official Journal of the European Communities):
Espocoiosa o . Avupektuaa 2006/95/EC no HU3KOBONLTHOMY 0BOPYA0BAHMIO:
3NEKTPOMArHUTHO EN61010-031: 2002
COBMECTUMOCTY '
CraHpapTsl UL61010-031;2007
Be3onacHocTy CAN/CSA C22.2 No. 61010-031-07
IEC61010-031; IEC 61010-031/A1:2008
Onucanve Kamezopus [Mpumepsbi, omHoCAWUXCS K OaHHOU Kamezopuu.
KaTeropum Kateropus Il JIuHWM anekTponepeaay, CTaLMoHapHas ycTaHoBKa
N3MepeHuii
Kateropus Il JIVHWM nuTaHNs B NomeLLeHunsX, ObIToBbIE
anekTponpubopsl, NopTaTuBHoe 060pyaoBaHe
Kateropus | CxeMbl, HE MOAKMKYEHHbIE HANPSMYKO K CETH
nUTaHws.
YpoBeHb He ponyckarite akcnnyaTauuy npubopa B NPUCYTCTBUM NPO-BOASLLMX
3arpssHeHus 2 3arpsasHAIoLMX BeLLecTs (kak onpeaenset craHaapt IEC 61010-1).

anIGOp npeaHa3Ha4yeH ToNbKo AndA NCnosib3oBaHWA B NOMELLEHUN.

Ymunusayus o6opydoeaHusi. IToT npubop cooTBETCTBYET TpebOBaHMSAM
Esponeiickoro Coto3a cornacHo Jupektuse 2002/96/EC 06 ytunusaumm
ANEKTPUYECcKoro 1 anektpoHHoro obopyaosanus (WEEE). bornee nonHbie
CBeAeHMs 06 yCroBMAX YTUNM3aLmMM CM. B pasaerne TeXHUYECKON NOAAEPKKN Ha
Beb-yane Tektronix (www.tektronix.com).

OOwue nonoxeHns o 6e3onacHOCTH

MoxapHas 6e3onacHOCTb
W NpeaoTBpaLieHne TpaBm

Bo u3bexanue TpaBM, a TakKe TIOBPEKICHHUI TAHHOTO H3/IEITUS ¥ TIOAKITIOYaeMOTO
K HeMy 000pyIOBaHUs HEOOXOMUMO COOTIONATh CIICTYIOIINE MPABIIa TEXHUKU
Oe3omacHocTH. Vcmone3yiiTe u3enue B CTPOroM COOTBETCTBUU C HHCTPYKITHSAMH,
YTOOBI HCKITFOUUTE (JakTOp prcka. lMcmonp3oBaHHe MPOOHUKA WA €T0
MPUHAUICKHOCTEH HE MO0 Ha3HAYCHUIO MOXKET MPUBECTH K MOPAKCHUIO
SJICKTPUYCCKUM TOKOM WJIM BO3TOpPaHHIO.

WUcnonb3oBaHue ocuunnorpada ans U3MepeHuin OTHOCUTENLHO «3eMnu». He
JIOITyCKaiTe IIaBaHUs MMOTEHI[MAIAa HA OTIOPHOM BBIBOJIE ATOTO MPOOHUKA TPU
MCTIOJIB30BAHNHN OCIIIIOTPadOB I H3MEPEHN OTHOCUTEIHHO «3EMITH»
(mampumep, ocimutorpados cepuit TDS). OnopHBIi BEIBOJ JOKEH OBITH
COEIMHEH ¢ moTeHIuaioM «3emim» (0 B).

CobntopainTte npaBuna noacoeanHeHNsa U oTcoeanHeHus. Ilepen mopcoeTMHEHHEM
MpoOHHUKA K TECTUPYEMOH cXeMe MOJACOSANHIITE ero BEIX0 K U3MEPUTEIIEHOMY
mpubopy. Ilepen orcoenmaeHreM TPOOHUKA OT U3MEPUTEIBHOTO MPHUOOpa
OTCOEIUHSNTE €ro BXOJ U ONIOPHBIA BBIBOJ OT TECTUPYEMOU CXEMBI.
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[Ipunoxxenne B: CBenenus o naccuBHbIx mpooHukax 100 u 200 MI'n 10X cepun TPPO101 u TPP0201

U3beraliTe nopaxeHns anNeKTPUYECKUM TOKOM. He mojcoenuusiite u He
OTCOCIAUHSNTE MTPOOHUKH M TIPOBOJIA, KOTIa OHH TOIKITIOYCHBI K UCTOYHHUKY
HaIIpsKCHUS.

MpoBepsaiTe gonycTUMbIe HOMUHANbI ANA BCeX PasbeMoB. Bo m3bexanue
BOCIUTAMEHEHHSI WM TIOPAKEHHSI IIEKTPHYECKAM TOKOM MTPOBEPETE BCE
JIOITyCTUMbIE HOMHMHAJIBI 1 MapKUPOBKY Ha mpubope. llepex nmoncoenunennem
nprbopa MPOCMOTPUTE JONONHUTEIbHBIE CBEJCHUS 10 HOMUHAJILHBIM
OTPaHWYCHHSAM, COAEPIKAIINECS B PyKOBOJICTBE IO SKCILUTyaTalluy Iprudopa.

W3beraiite nopaxeHns 3neKTpU4ecKUM TOKOM. [lpu UCrONB30BaHUU
HpHHaI[J'IC)KHOCTCﬁ HpO6HHKa HHUKOI'Ja HE npeBLImaﬁTe MEHBIINHN U3 HOMHUHAJIOB
HpO6HI/IKa WK €T0 NPUHAJJIC)KHOCTH, HE3aBUCUMO OT TOTIO, KaKol U3 HUX HWXKEC,
BKJIrO4asi KaTeropuro H3MepeHHI71 1 HOMUHAJIBHOC HAIIPSAKCHUE.

OcmatpuBaiite NPOOHMK M NPUHAANEXHOCTU. Tlepen KakabIM HCIIOIb30BaHHEM
MPOBEPSITEe MPOOHUK U MIPHHAUICKHOCTH Ha HATMYHE IOBPEXKIEHUH (TTOpe30B,
3aIUPOB, Ne(PEKTOB B KOpIyce MPOoOHUKA, MPUHAMICKHOCTSIX, pyoarike kabens u
T. 1.). Ilpn Hanmm4Yum MoBpeXAeHUH OTKAXKUTECh OT UX UCTIOJIh30BAHMUS.

He nonb3ayitech NpuGOpPOM B YCNOBUAX NOBLILEHHON BNAXHOCTH.
He nonb3ayiitech Npubopom BO B3pbIBOONACHLIX Cpefax.
He ponyckaiTte nonagaHus Bnaru U 3arpsi3HeHMin Ha NOBepXHOCTb Npubopa.

YcnoBHbIe 0003HaYeHUA U Hrke mpuBOIUTCS CITUCOK YCIIOBHBIX 0003HAYCHUH, UCIIONB3YEMBIX B TAHHOM
CUMBOIJbI, OTHOCALMECA PYKOBOACTBE ITO 3KCILTyaTallvu.
K Oe3onacHocTw,
ncnonb3yeMmbie B
AaHHOM PYyKOBOACTBeE
no JKcniyaTauuu.

c MPEOYNPEXOEHUE. Ilpeoynpesicoenusi o Oeticmausix u yCiosusix,
npeocmassLiowux yepo3sy OJisl HCUSHU UL CHOCOOHBIX HaAHeCmU 8ped 300P08bIO.

c OCTOPOXHO. IIpeoocmepescenuss 0 Oelcmausx u yCiosusx, CHOCOOHbIX
npugecmu K NoSpeicoeHur0 0aHH020 npubopa uiu 0pyeo2o 060pyo0osanus.

CMMBOJ'lbl, BCTpe4alllineca Ha nsgenuu. Hixe MMPUBOAUTCA CIIMCOK CUMBOJIOB

Ha U3ICIUU.
A
Caution Earth Terminal
Refer to Manual

PyxoBozcTBO 10 3kcIutyatanuu ocuuiorpagos cepun TDS2000C u TDS1000C-EDU 135



[Ipunoxenne B: Cenenus o naccuBHbIX mpodbHukax 100 u 200 MI' 10X cepun TPPO101 u TPP0201

136 PyxoBozcTBO 10 3kcIutyaTanuu ocuuiorpados cepun TDS2000C u TDS1000C-EDU



MpunoxeHue C: MNpuHagnexHocTH

[To Bompocam npuoOpeTeHus: NPUHAMISKHOCTEH (CTAaHAAPTHBIX U

JIOTIOJTHUTENBHBIX) CIEAYET 00pamarscsi B MECTHOE MPEACTABUTEIbCTBO
Tektronix.

CTaH,qap'erle NPUHAANEXHOCTU

_/—:ﬂﬁi:m MaccuBHbI NpobHMK HanpsikeHusi TPP0101 unu TPP0201, 10X. Y npo6HukoB

TPP0101 cuctemHas nonoca nponyckanus ot 0 go 100 My npu -3 ab, u 06bi4HO
OHW nocTaBnsakTes ¢ ocuunnorpadamu moaenein TDS2000C, y koTopbix nonoca
nponyckanus <100 MIu, u co Bcemm mogenamm TDS1000C-EDU.

Y npo6Hukos TPP0201 cuctemHas nonoca nponyckanus ot 0 go 200 My npu -3 ab

1 0BbI4HO OHM NOCTaBNAKTCS € ocumunnorpadamu mogenen TDS2000C, y koTopbIx
nonoca nponyckanus =100 MI'y.

PykoBoacTBO no akcnnyartauum ocuunnorpacdoB cepuu TDS2000C u
TDS1000C-EDU. B komnneKT nocTaBk1 BKMOYEHO OAHO PYKOBOACTBO NO

aKcnnyatauun. MMonHbI# cnncok [OCTYNHbIX PYKOBOACTB Ha Pa3HbIX A3blkaX CM. B
pasgene «[lononHnTenbHble NPUHAANEXHOCTUY.

Komnakr-guck PC Communications.porpammHoe obecnevenne PC

@ Communications ans nepcoHansHoro komnbtotepa. ObecneunBaeT nepeaady LaHHbIX
¢ ocuurnnorpada Ha KOMMbTEp.

HononHutenbHble NPUHaAnNeXxHoCTn

_/—:ﬂ]ﬂ:m MaccuBHbI Npo6HMK Hanpsxerus P6101B 1X. Monoca nponyckaHus npobHuka
P6101B pasHa 15 MI'u, nonyctumoe HanpskeHue 300 Bygg, kaTeropus Il.

] MoHTaxHbIN Habop RM2000B. MoHTaxHbIin Habop RM2000B nossonser
‘ H ycTaHaenmeatb ocuunnorpad cepumn TDS2000C B cTaHgapTHbI 19-A10AMOBBIN
; crennax. [ins moHTaxHoro Habopa TpebyeTcsa 18 cm no BepTukanu. Bkmiovatb

W OTKMIOYATL NUTaHWe ocuumnnorpada MOXHO C NepeaHen CTOPOHbI CTennaxa.
Crennax He MMEET BbIABUTALOLLMXCS MIOCKOCTEN.

00 o
00 o
o0 o
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IIpunoxenne C: IlpunamiexHocTr

L

PykoBoacTBO no nporpaMMMpoBaHuio LMcpoBbIX ocuunnorpadoB cepun
TDS2000C n TPS2000. PykosoacTeo no nporpammupoBaHmto (077-0444-XX, Ha
AHITINIACKOM S3bIKE) COLEPXKUT CBELEHMS O KOMAHAAX W CUHTaKCMCE.

)

PykoBoacTBo no obcnyxuBaHmio LMchpoBbIX 3anOMUHAKWMX ocuunnorpacgos
- cepumn TDS2000C. PykosogcTao no o6cnyxusanuio (077-0446-XX, Ha aHruinckom
A3bIKE) COOEPKUT CBEAEHUS MO PEMOHTY Ha YPOBHE MOAYINEN.

PykoBoAcTBO NO 3KCRNyaTauumn LU pPOoBbLIX 3aNOMUHAIOLWMX ocLunnorpacdoB
cepuu TDS2000C 1 TDS1000C-EDU. 310 pyKOBOACTBO MO 3KCMMyaTaLyum
BbIMyCKAETCS Ha CMEMYHOLLMX S3bIKaX:

Anrnuinckuin, 071-2722-XX

OpaHuysckuit, 071-2723-XX

WtanbsiHckuin, 071-2724-XX

Hemeugkmin, 071-2725-XX

WcnaHckui, 071-2726-XX

Anoxckuin, 071-2727-XX

MopTyranbckuin, 071-2728-XX

Kutaickuin, ynpolleHHoe nucemo, 071-2729-XX
Kutavckun, TpagnuymnorHoe nucemo, 071-2730-XX
Kopeitckuin, 071-2731-XX

Pycckumn, 071-2732-XX

LUHypbI NUTaHMA, UcNONb3yeMble B pasHbIX CTPaHaX. B gononHeHue K LWHypy
MUTaHMs, NOCTaBNISIEMOMY C OCLMNNOrpadioM, MOXHO 3aKa3aTb CrieaytoLme LWHYpbI
N nUTaHWS.

Bapuant A0, CeBepHas Amepuka, 120 B, 60 'y, 161-0066-00
Bapwant A1, EBpona 230 B, 50 'y, 161-0066-09

BapuaHTt A2, Benmkobputanus 230 B, 50 'y, 161-0066-10
BapuanT A3, Asctpanusa 240 B, 50 'y, 161-0066-13
Bapuant A5, Lsenuapus 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, MHamnsa 230 B, 50 'y, 161-0400-00

Bapuant A12, bpasunus 127/220 B, 60 Iy, 161-0357-00

Apantep TEK-USB-488. Anantep GPIB, obecneunBaloLnit NOAKIo4EHNE
ocuunnorpada k koHtponnepy GPIB.

!

i

Msarkuin coytnap. Markuin coytnsap (AC2100) sawmwaeT ocyunnorpad ot
MOBPEXAEHMIA U UMEET OTCEK /151 NPOBHMKOB, LIHYPA NUTaHWS U OKYMEHTALMN.

TpaHcnopTHbIN KOHTeNHep. TpaHcnopTHbIA koHTelnHep (HCTEK4321) sawuwaet
ocuunnorpad oT Tpsickw, Bubpaumu, yaapoB 1 Bnark npy TpaHCMOPTUPOBKE.
CraHOapTHbI MATKMIA YTNSp YMELLAEeTCs BHYTPU TPAHCMIOPTHOIO KOHTENHEpa.
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MpunoxeHune D: Ynctka

O6wuit yxoa

He xpaHute 1 HE OCTABISIATE HA IJIUTEIBHOE BPEMS HKUIKOKPUCTAIIINYECKYIO
MaHelNb ocIuIorpada moja NpPsIMbIM BO3ICHCTBUEM COJTHEUHBIX JIydeH.

c OCTOPOXHO. Ymobbr ne nospedums ocyuiiocpagh umu npooHuUKuU, He
noosepeaiime ux 8030eUCMEUI0 a’po3oiell, HCUoKocmell Ui pacmeopumernei.

Yuctka

[epnognyHOCTH MPOBEPKH OcLmIIOrpada 1 NpOOHUKOB ONpeneseTcs
YCIIOBUSAMH 3KCIUTyaTaliuy. UToOBl OUHUCTUTH OBEPXHOCTH ocuuiuIorpada,
BBITIOJTHUTE CIEAYIONNE NeHCTBUS.

1. VYmanure mpUIb ¢ HOBEPXHOCTH OcLmLIOrpada u MPOOHUKOB C MOMOIIBIO
TKaHu 0e3 Bopca. BynbTe ocTopoXxHbI, YTOOB HE TOLapanaTh MpO3pavHbId
CTEKJISTHHBIM (QUIIBTP SKpaHa.

2. Jlnsg auctku ociumorpada moib3yHTech MATKON BIaKHOW TKaHbBIO.
s 6onee 3¢ eKTUBHON OYUCTKU MOXXOIUT 75 % BOTHBIA pacTBOP
H30MPONIIOBOTO CIIUPTA.

c OCTOPOXHO. Bo usbesxcanue nospexcoenus HO8epXHOCMU OCYULIOSPAPA UlU
NPOGHUKOS He credyem UCNOLb306aMb OISl OYUCKU AOPA3UBHbIE MAMEPUATLL
WU XUMUYECKUe YUCTNAWUE 6eUjeCEd.
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MpunoxeHue E: HacTponka no ymonyaHuwo

B maHHOM IpUIIOKEHUH OMTUCAHBI TAPAMETPBI, KHOTIKU M AJIEMEHTHI YIIPaBJICHUS,
HACTPOMKHN KOTOPBIX M3MEHSIOTCS MpH HakaTnu KHomku Hactpoiika mo
ymosryanuio. Crimcok mapaMeTpoB, KOTOPBIE OCTAIOTCS HEM3MEHHBIMH, CM. Ha
MOCJIEMHEH CTPAHUIIE ATOTO MPUIIOKCHHSI.

MMPUMEYAHUE. [lpu nasxcamuu xnonku Hacmpoiixa no ymonuanuio na
ocyunnozpaghe omobpasicaemcs cueHan kanana 1 u yoansaromes eéce opyeue

CUcHAJIbL.

MeHto unu cuctema

MapameTp, KHOMKa unm
pyuka

HacTpoiika no ymonyauuio

CBOP JAHHBIX (napameTpbl Tpex Bbi6opka
PEX1MOB)
YcpeaHeHue 16
Myck/cTon nycK

ABTOOWAMA3CH ABTOAMaNa3oH Bbikn
Pexum Mo BEPTMK. M rOpPU3OHTaNM

KYPCOP Tun Bbikn
MCTOYHMK CH1
Mo ropuaoHTanu +/- 3,2 pen
(amnnuTyga)
[No BepTukanu (Bpems) +/- 4 pen

OKPAH Tun BexkTopi
lMocnecseu. Bbikn
®opmat YT

MO FOPU3OHTAIN OkHo OcHoBHoe
Pyuka cuHx YpOBEHb
lNonoxeHue 0,00 ¢
MacwTab (cex/nen) 500 mc
30Ha okHa 50 mc

MATEM. Onepaums -
MCTOYHMKM CH1 - CH2
lNonoxeHue 0 peneHui
MacuuTab no BepTukanm 2B
Onepauws Bro: CH1
McTouHmK XEHHWHT
OkHo X1

MacwwTab bré
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ITpunoxenue E: HacTpoiika o ymoa4aHuio

MeHio unu cuctema

MapameTp, kHOMKa Unu
pyuka

HacTpoiika no ymonyauio

W3MEPEHWA (Bce) McTouHmK CH1

Tun Het
3AMNYCK (0buymit) Tun OpoHT

McTOuHMK CH1
3AMYCK (no cpoHTy) KpyTtusHa Hapacr.

Pexum AsTto

Tun Bxoga DC

YpoBeHb 0,00B
3AMNYCK (Bngeo) MonsipHOCTb 0ObIYH.

CUHXPOHU3. Bce cTpoku

Crangapt NTSC
SAMYCK (Mmnynbc) Korpa =

YcTaHoBka 1,00 mc

ANUTENBHOCTH

nmnynsca

lMonspHoCTb MOMOXNT.

Pexum AsTO

Tun Bxoaa DC
Cuctema OTKNOHEHNS No Twn Bxoaa DC
BEpPTWKamH, BCE KaHanbl Mopor n.n. BbiKn

MacuuTab no BepTukanm rpy6o

(BONbT/pEN)

MMpobHuK HanpsixeHue

3atyxanue MpobHuK 10X

HanpsixeHue

Macuutab MpobHuk Tok 10 A/B

WHBepcus Bolkn

lNonoxeHune 0,00 gen. (0,00 B)

MacuTab (sonbt/men) 1,00 B

Knonka HacTpoiika 1o yMoJI4aHUIO HE BIUAET Ha CJIEIYIONINE HACTPOUKH:

B Bribop s3pIKa

B CoxpaHEHHBIC HACTPONKHU

B  CoxpaHeHHBIC (hailJIbl OTIOPHBIX CUTHAJIOB
B J[aHHBIC KATHOPOBKHU

®  Hacrtpolika npuHTepa

®  Hactpotika GPIB
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ITpunoxenune E: HacTpoiika o ymoa4aHuio

®m  Hacrpoiika npoOHuKa (THII U KO3QPULIUEHT ocaadneHus)
B Jlata u Bpems

B Tekymas manka Ha 3anioMuHa0IeM ycrpoiictee USB
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MpunoxeHue F: JlnueHsun Ha ncnonb3oBaHue WP TOB

Crenyromye TUIEH3MOHHBIE COTIAIIEHUS OTHOCATCS K UCIIONIB30BaHUIO IPUPTOB
a3MaTCKUX S3bIKOB B ocumiuiorpagax cepun TDS2000C u TDS1000C-EDU.

© The Institute of Software, Academia Sinica, 1988.
Anpec: P.O.Box 8718, Beijing, China 100080.

Hacrosimum npepocrasisieTcst pa3pelieHne 0ecIiaTHO UCIOIb30BaTh,
KOITUPOBATh, U3MEHSTh M PACIIPOCTPAHSITH JAHHOE POrpaMMHOE 00eCTICUeHHE 1
JIOKYMEHTAIIHIO K HEMY JIJISl JTFOOBIX LIEJICH MPHU YCIOBHH, YTO BO BCEX IK3EMILISAPAX
OyZIeT coaepKaThCs MPUBEICHHOE BhIIIE COOOIICHHE 00 aBTOPCKUX IMpaBax, a B
COTPOBOAUTEILHON TOKYMEHTAIMH OyeT MPUBEICHO HACTOSIIEE pa3pelieHue,

1 4To 0€3 OTIENHLHOTO TPEIBAPUTEIHLHOTO pa3pelieH s B MUCbMEHHON (hopme
na3Banue «The Institute of Software, Academia Sinica» He OyJeT UCIIOTB30BAHO
B LIEJIAX PEKIaMbl B OTHOIICHUU PACTIPOCTPAHEHUS TAHHOTO MPOrPAMMHOTO
obecneuenus. The Institute of Software, Academia Sinica He AenaeT KaKUX-JIHM00
3asIBJICHUI O IPUTOAHOCTH JAHHOTO IPOTPAMMHOI0 00eCIIeUeHUs st KaKOW-1100
nenu. [IporpamMmmHOe o0ecrieueHHEe MPEOCTABISAETC «KaK €CThY, 0¢3 IBHBIX HIH
MOJPa3yMeBaeMbIX TapaHTHH.

THE INSTITUTE OF SOFTWARE, ACADEMIA SINICA, OTKA3BIBAETCSI
OT JIFOBBIX TAPAHTHI B OTHOIUIEHNU JAHHOI'O [TPOIPAMMHOI'O
OBECIIEYEHNS, BKJIKOUA S JIIOBBIE I[TOJPASYMEBAEMBIE
TAPAHTUU TOBAPHOCTH WJIM ITPUTOJJHOCTH. THE

INSTITUTE OF SOFTWARE, ACADEMIA SINICA HU ITPU KAKUX
OBCTOSITEJILCTBAX HE HECET OTBETCTBEHHOCTHU 3A KAKOM-JINEO
KOCBEHHbBIH, CITELIMAJIBHBIN UJIM OITOCPEJOBAHHBIN VIIEPE
WUJIA 3A KAKHE-JIMBO VBbITKH, BBI3BAHHBIE YTPATOM
PABOTOCIIOCOBHOCTH, PABPYILIEHMEM JAHHbBIX WJIV IIOTEPEI
IIPUBBIIA B PE3YJIBTATE JIEMCTBUS JJOTOBOPA, ITO HEBPEXKHOCTHU
WJIA U3-3A IPYTUX [TPOTUBOITPABHBIX JIEMCTBUM, BRITEKAIOIIME
13 UCIOJIb3OBAHMS I CBSA3AHHBIE C UCITIOJIb30BAHUEM
JJAHHOI'O I[TPOTPAMMHOI'O OBECIIEYEHU S JIUBO C ET'O
XAPAKTEPUCTUKAMM.

© Hwan Design Inc., 1986-2000

HacrosmuM BaM aeTcst pa3pelieHre, B COOTBETCTBUU CO BCEMH IpaBaMu
cooctBerHocTH Hwan Design, ucmons30BaTh, KOMPOBaTh, U3MEHSTh,
CyOJMIIEH3UPOBaTh, MMPOJABATh U PACIPOCTPaHATh MPUGTH «4 Backmuk
truetype» s JIoOBIX 1iesieii 0e3 orpaHHYeHHUH MPU YCIOBUH, YTO BO BCE KOITUU
mpuhToB OyIeT BKIIOUYEHO NaHHOE 3asiBlieHUe 0e3 M3MEHEHUH, U 4TO Ha BCEX
sk3eMIuIpax mpudroB «4 Backmuk truetype» OymeT ykazaH TOBapHBINA 3HAK
Hwan Design Int., kak mokazaHo HUXe.
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IIpunoxenne F: JluneH3nu Ha UCTONB30BaHUE MPUDTOB

BAEKMUK BATANG siBisteTcs 3aperucTpUpOBaHHBIM TOBapHBIM 3HakoM Hwan
Design Inc. BAEKMUK GULIM siBisieTcs 3apeTucTpUPOBAHHBIM TOBAPHBIM
3HakoM Hwan Design Inc. BAEKMUK DOTUM siBnsieTcs 3aperucTpupOBaHHBIM
toBapHbIM 3HakoM Hwan Design Inc. BAEKMUK HEADLINE sBnsiercs
3aperucTpUPOBAaHHBIM TOBAapHBIM 3HakoM Hwan Design Inc.

© The Electronic Font Open Laboratory /efont/, 2000-2001. Bce mpasa
3aIIUIICHBL.

PacnpocTpaHeHue M UCTIONIB30BaHUE B BUAE HCXOJHOTO TEKCTA M B IBONYHOM
BUJIE, C U3MEHECHUSMH 1 0€3 M3MEHEHUH, pa3pemaeTcs PH BBITIOIIHCHUN
CHENYIOIUX YCIOBUM.

®  [Ipu pacnpoCTpaHEHUU B BUJIE UCXOJHOTO KOAA COXPAHATh YKa3aHHOE BBIIIIE
3asBJICHUE 00 aBTOPCKUX MPaBax, AaHHBII CIIUCOK YCIOBUI U NPUBEICHHBIN
HUXKE OTKa3 OT rapaHTUH.

B [Ipu pacnpocTpaHeHUH B TBOMYHOM (OopMe BOCIIPOU3BOAMTEH YKa3aHHOE
BBIIIIE 3asIBICHUE 00 aBTOPCKUX MpPaBax, JaHHBIA CIHCOK YCIOBUH U
MPUBEACHHBIN HIDKE OTKA3 OT TapaHTHH B JOKYMEHTAIUH M JAPYTHX
Marepuanax, mpeaoCTaBIsIeMbIX IPH PacpOCTPAHEHHH.

®  Hu ums rpyniel, HI UIMEHA €€ YYaCTHUKOB HE MOT'YT OBITh MCIIOJIb30BAHBI AJIS
pPEKOMEHAIMHU U TIPOJIBUKEHHUS MTPOAYKTOB, CO3JJAHHBIX C IPUMEHEHUEM
sToro mpudra, 6e3 OTACTHLHOTO MPENBAPUTEIHLHOTO THCEMEHHOTO
pasperieHus.

STOT IIPUGT ITPEJOCTABJIEH I'PYIIIION 1 EE YYUACTHUKAMU
«KAK ECTb», C OTKA30M OT KAKHX-JIUBO SIBHBIX UJIN
[IOZIPASYMEBAEMbBIX TAPAHTHI, BKJIFOUA 51, BCE BOSMOXHBIE
TAPAHTUM TOBAPHOCTU WJIN IIPUTOAHOCTU JJ151 OTIPEAEJEHHBIX
LEJIE/. TPYIIIIA HU IIPU KAKHMX OBCTOSITEJIbCTBAX HE

HECET OTBETCTBEHHOCTHU 3A KAKOM-JINBO IIPSIMOM,
KOCBEHHBIN, CJIVUANHBIN, CIIELIMAJIbHBIN, IHTPAGHON WU
OIIOCPEJIOBAHHBIN VIIEPE (BKJIFOUYASL, BE3 OTPAHUYEHNS,
[IOCTABKY TOBAPOB UJIM YCJIVT JUJIS1 BAMEHBI, TIOTEPU
PABOTOCIIOCOBHOCTHU, YTPATY JJAHHBIX UJIN IIOTEPU

[IPUBbLUIN JINBO HAPYIIEHUE PABOTHI IIPEJAIIPUSITUS),

KAKOBA bbbl HU BbUIA EI'O I[TIPUYMHA, U 10 JIFOEbIM BUJIAM
OTBETCTBEHHOCTH, KAK TO 10 IOTOBOPY, B BUJIE BOSMEIL[EHIS
VILEPBA WJIN ITPOTUBOITPABHbBIX JIEMCTBUI (BKJIFOUAS
HEBPEXXHOCTD U IPYTUE ITPUYMHBI), BOSHUKAOILMH [TPU JTFIOBOM
UCIIOJIbB3OBAHUU JAHHOI'O IIIPUDTA, JAXKE ECJIU I'PYIIIIA BbUIA
YBEJIOMJIEHA O BO3MOXXHOCTU TAKOI'O YIIIEPBA.
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CumBonbI u uudpbl

1,2,3um4
KHOMKW MEHI0 kaHanos, 15
pa3beMbl kaHanos, 20

BBEIOOPKA, PEKUM
peructpauuu, 25, 81

Brinepxkka, 96, 112

Brigepxka, smeMeHT
ympasieHus, 16

A BBIUMTAHHUE OCIUILIOTPaMM
MEHI0 MaTeMaTH4eCKHX

ABronmnamnas3oH, KHOIIKa, 18 dyHKImii, 96
aBTOKaMOpOBKa, 8
aBTOMAaTHYEeCKUE U3MepeHus, 97 r

OCHOBHEIE cBeJcHHs, 31
ABTOYCT THTIEPCCHUTKH B pazjienax

KHOMKa, 19 CIIPaBKH, XiV
ananrep GPIB T'opus menro, kHOnKa, 15

3aka3, 138 rpaduyeckue Qaiisl,
ananrep TEK-USB-488 bopwmarsi, 73

3aka3, 138

MOJKJIIoYeHHe, 78 D‘

nmara, 115

B JIBOMHAs 1IKaja BpeMeHnu, 15, 94
BexToph, 91 JHaroHaJbHEIC JUHHH B
Benmmnsamus, 3 OCIMIIIOTpaMMe

IMMKOBas NCTCKIUA, 83
JIUCTAHITMOHHOE YTIPABICHUS C
nomoIneio cucremsl GPIB, 78

BHUJIEOCHUTHAII
(¢yHKIHS ABTOyCTaHOBKa, 88

BHIeOCHHXpoHU3anus, 109
pUMep NpuUMeHeHus, 48

Bomnsr/nen )K
Ipy6o, 117 Kypn.omuboxk, 114
TouHO, 117

Bonst/nenenue 3
3JIEMEHT yrpaBieHus, 15

BOCCTAHOBJICHUE 3aBOJICKas HacTporika, 141

BoccTaHoBieHue, 105
3aepKaHHas pa3Beprka, 95
3anepxka, u3MepeHus, 98
3a3eMJICHHBIN BXom, 117

3aBOJICKOM HACTpPONKH
(HacTpoliku 1Mo
YMOITYaHUIO), 22
HacTpoiiku, 22, 105
ocuuitorpammel, 105
BpeMeHHas 00J1acTh
ocruiorpamma, 59
BBIOOp MaciiTaba oToOpaKeHus
CUTHaja
OCHOBHEBIC CBeIcHUS, 26

3arnoMuHaromee ycrporicteo USB
WHAUKATOP ONepaIiu
coxpaHeHus, 68
meHto Coxp/Bocer, 69
MeCTOHaxoXAeHue nopra, 20
0o0beM xpaHeHUs, 68
Ileuars, kHONIKA, 72
coxpaHeHue (haitios,
Bcex, 72
coxpaHeHue (¢ainos,
HacTpouku, 72
coxpaHeHue (hainos,
OCHMWJIIOTPaMMBI, 72
coxpaHeHue (haiios,
CHUMKOB, 73
ynpasneHue Qaiinamu, 69,
115
yCTaHOBKa, 67
(dhopmarupoBanue, 68
3aryxaHue
MPOOHUK TSI U3MEPEHHUS
HanpspkeHust, 118
3HAYEHUsI Pa3HOCTU B MEHIO
Kypcopa, 90
3HAYKU
MapKep MOJIOXKEHHUS 10
ropuzoHTanu, 11
MapKep TOJIOKEHUS
CHHXpOHHu3auuu, 11
Mapkepa OIOpPHOTO
3HaueHns, 11
MacmTab kaHaima, 11
Macmrad 1mo Beprukanu, 11
moJie JaThl U BpeMeHu, 12
moJsre Macrmraba Bpemenu, 11
Mojie MacIiTada BpeMeHH
okHa, 12
MOJIE OTPAHUYESHHS TIOJIOCHI
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
CHHXPOHU3ALINS, MapKep
ypoBHs, 11
CUHXPOHU3ALMS, T0JIe
ronoxenus, 11
CHUHXPOHHU3ALIUS, TOJIE
ypoBHA, 12
CHHXPOHHU3AIMSI, TIOJIC
4acToThl, 12
COCTOSIHUE CUHXPOHH3ALUH,
ABTOMaTHYECKUN
pexumM, 11
COCTOSIHUE CUHXPOHM3AIUH,
T'oroBrOCTH, 11
COCTOSIHUE CHHXPOHH3AIUH,
OcranoBka, 11
COCTOSIHUE CUHXPOHH3ALUH,
ITonroroBka, 11
COCTOSIHUE CHHXPOHH3AIUH,
Pexum
ckaHupoBaHus, 11
COCTOSIHUE CHHXPOHH3AIUH,
COop naHHBIX
3aBepiueH, 11
COCTOSTHUE CUHXPOHM3AIIUH,
Cunxponmzanusd, 11
THUIl CUHXPOHU3ALIUU,
Buneocurnan, 12
THI CHHXPOHU3AIINU,
ITo pnutenbHOCTH
uMIynbeca, 12
TUN CUHXpoHU3auuu, [lo

¢ponty, 12

yKa3areslb UHBEPTUPOBAaHHOM

ocuuiiorpaMmmal, 11

30HAa OKHa, 95
3oHa okHa, 94

u

M3MEpPEHUE BpeMeHH criaja, 98

148

M3MEPCHHE JUTUTEITHHOCTH
UMITYJTbCa
HCITOJIb30BaHMUE KypcopoB, 40
WU3MEPEHUE JUTUTEIBHOCTH
OTPUIIATEITHHOTO
uMmyibca, 98
HU3MEPECHHE JUTUTEIBHOCTH
MOJIOKHUTEITHHOTO
uMmmyibca, 98
HM3MepeHne Makcumyma, 98
U3MepeHne MUHUMyMa, 98
U3MepeHue nepuona, 98
n3MepeHne pasmaxa, 98
HU3MEpPEHUE CPEIHEKBAAPATHUHOTO
3HaueHus, 98
M3MEpeHHe CPEeTHEKBAAPATHIHOTO
3HaA4YCHUS 3a mepuom, 98
M3MEPCHHUS
aBromarmieckue, 31, 97
BpeMs HapacTaHus, 98
BpeMs cmana, 98
JUTUTETBHOCTh
OTPHIIATEIIEHOTO
uMmIynbea, 98
JUTUTETPHOCTh
MTOJIOKHUTETHHOTO
uMmmynbea, 98
Kypcopusie, 30, 39
MakcumyM, 98
Macmrrabaas cetka, 30
MUHUMYM, 98
OCHOBHEIE CBelcHM:A, 29
nepuoa, 98
pa3max, 98
cnektp bIID, 65
cpennee, 98
CPEIHEKBaIpaTHIeCcKoe
3HaYeHue nepuona, 98
THITBI, 98
gactoTa, 98
Nsmepenust
3aiepxka, 98
Kypc. cp. KB., 98
CKBaXXHOCTB, 98
cp. kB., 98
thaza, 98

W3MEPECHUS aMIUTHTYIBI
HCTOJIb30BaHuE KypcopoB, 39
M3MEpEeHHs BPEMEHH HapacTaHUs
aBTOMaTH4eckue, 98
HCIIONBb30BaHUE KypcopoB, 41
HU3MEPEHUS YacTOThI, 98
HCIIONIB30BaHUE KYpCopoB, 39
Kypcopsl BII®, 65
N3mepenus, kHomka, 18
HMITYJTBC
¢$yHKIUS ABTOYCTaHOBKa, 88
WHBEPTUPOBaHHAS
OCIIUIOrpaMma
moje, 11
WHJEKC pa3/ieioB CIIPaBKH, Xiv
naaukatop Help scroll LED
(ITpokpyTka cripaBKu), Xiv
uHanKarop M aiis 0003HaueHUS
OCHOBHOTO BPEMEHHOTO
Macmitaba, 94
uHaukarop W 1uist 0003HaYeHUS
BPEMEHHOTO MacIiTada
okHa, 94
uHAUKaTopsl, 11
HHTEpBa J10 3amycka, 23
HUHTEpHoisAuus, 82
HCKaKEHUS
BII®, 63
BpeMeHHas o0macts, 27
npoBepKa Hanuuusi, 27
nckaxenus bBIID, 63
crocoObl ycTpaneHus, 64
HMCTOYHHK
Buem., 108
Buem./5, 108
CUHXpOHHM3auus, 23
Hcrounuk
JImans AC, 109
cuHxpoHuzauus, 106, 109,
110

K

KaneHnaapb, 115

kanubpoBka, 114
aBToMarmdeckas, 8

KanmuOpoBKa B 3aBOJICKHUX
ycnoBusx, 115
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KaHal
macitad, 11
MeHro, 117
THII BXoga, 117
KaTaJIOTH
ynanenue, 112, 116
Knomnka PRINT, mapametp, 99,
101
COXpaHEHHE Ha
3aIIOMHMHAIOIIEM
yctpoiictee USB, 72
knonka PROBE CHECK, 5
KHOITKM OOKOBOI'O MEHIO, XVi
KHOTIKH KOMaH[l, XVi
KHOIIKH [TapaMeTpoB, XVi
KOMIICH AU
MacTep MPOBEPKH MPOOHUKOB
HaIpsDKEHUs, S
NpOOHUKA HAIPSKECHUS
BpYYHYyIO, 6
PROBE COMP, 19
Kypc. cp. kB., usmepenus, 98
Kypcop, knomnka, 19, 89
KypCOpBI
amruuryga, 89
amrutyaa juist bIID, 89
amruuTynHse, 30
BpeMeHHbIe, 30
Bpems, 89
U3MEpPEHHs B CIEKTpe
BII®, 65
HCITOIb30BaHue, 89
ocHOBHEIC cBeaeHus, 30
MpUMepHs! u3Mepenus, 39
perynupoBka, 89
gacrtoTa gt bIID, 89
Kypcopbl ammuiutyas!, 30, 89
cnektp BIID, 66
Kypcopsr ammnutyner, 30
Kypcopsl BpeMeHHu, 89
Kypcops! Bpemenu, 30
Kypcopbl yacToTsl, 30
cuextp BIID, 66

n
myma, 51
BIID, 65
30Ha OkHa, 94, 95
MEHIO I10 Topu30HTaNu, 94

Mactep npoBepKH MPOOHUKA

MPOOHUKY HATIPSDKEHUS, 5
MacmTab

M0 BepTHKaNH, 26

10 TOPU30HTAIH, 26

MpoOHMK TOKa, 7, 118
Macriurab

rpy6o, 117

TO4YHO, 117

3JIEMEHT ympasjieHus, 15
Mmacitad bI1d

o BepTHKau, 61

10 TOpU30oHTANIH, 61
Macmrad BpeMeH!

okHoO, 15,94

OcHoBHOE, 94

OCHOBHOH, 15
Macmrab Bpemenu, 25

moire, 11
MacmTab BpeMeH: OkHa, 15, 94

mone, 12
MacITad Mo TOPU30HTAIIH,

AIIEMEHT yIpaBieHus, 15
Macmrab nmo ropu30HTaIH,

AIIEMEHT yIpaBieHus, 95
MacitabHas cetka, 91
Macmrrabnas cerka, 30
MaTeMaruKa

BII®, 59, 61
Maremaruka

MeH, 96

¢byskn, 96
Maremarnka, KHOIIKA MEHIO, 15
MeaH/Ip

¢byHKIMsT ABTOycTaHOBKa, 88

IIpenmeTHslii yKa3arenab

MEHIO
ABtonmamnas3on, 84
ABTOyCTaHOBKa, 86
OBICTpOE Mpeodpa3oBaHUEC

Oypre, 61
u3mepenus, 97
Kypcop, 89
Maremarnka, 96
OTIOpHEBIE
ocruiorpammel, 100
mevars, 99

no Beprtukanu, 117
o Topu3oHTaIu, 94
Coop nannbrx, 81
Cepsuc, 113
cuaxponuzanus, 106
COXpaHEHHE U
BoccTaHoBieHue, 101
crpaBka, 94
aKkpaH, 91
MeHIO ABTonuamnasoH, 84
MEHIO ABTOYCTaHOBKa, 86
MeHI0 BoccraHoButh
HacTpoiiky, 104
MeHI0 BoccraHoBHTH
ocumimorpammy, 105
meHo Usmepenus, 97
meno Kypcop, 89
MEHIO OTIOPHBIX
ocumimorpamm, 100
meHto COop naHHbIX, 81
Memnto CepBuc, 113
MeHr0 CUHX, KHOIIKa, 16
mento Coxp/Bocct
COXpaHEHHE Ha
3aIMIOMHHAOIIEM
ycrpotictee USB, 69
MeHIo CoxpaHeHue u
BoccTaHOBIeHHEe, 101
menro Coxpanuts Bce, 101
MeHI0 CoXpaHUTh
nzobpaxenue, 102
MeH0 COXpaHHTH
HacTpoiiky, 103
MeHI0 CoXpaHUTh
ocuuorpammy, 103
MSTKHH QyTsp, 3aka3, 138
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H

Ha3BaHMS KHOIIOK, XVi
HaiikBucra
gactoTa, 60
HaKJIoH, 24
HACTPOUKa MO0 YMOTYAHUIO
BHUJICOCUHXpOHU3aLus, 142
BoccTaHoBieHue, 105
3aIlyCK 10 UMIyNbCy, 142
CHUHXPOHU3ALUS TI0
¢bponTy, 142
Hacrpoiika o ymon4anuzo,
KHOIIKa
HAacTpoiKa mapaMmeTpoB
U 3JIEMCHTOB
ynpasienus, 141
COXpaHsIoLuecs
HacTpouku, 142
HaCTPOUKHU
OCHOBHEBIC CBeJicHusA, 21
COXpaHEeHHe U
BoccTaHoByeHue, 101

0]

0OHOBIICHUE
MHUKPOIIPOTPAMMHOTO
obecneuenus, 116
WHrepHeT, XV

OOure NONOKEeHUS O
0e30MacHOCTH, 1V

OOBIUHBIA PEXXUM
BOCCTAHOBJICHHE HACTPOUKH

[0 YMOJIYaHUIo, 22

OOBIYHBIA PEKUM
cuaxpoHusaiuu, 107

OTPAaHUYCHHE TOJOCHI
MIPOITyCKaHUS
o BepTukanu, 117
mojae, 11
cuHxpoHuzauus, 107

OTpaHWYEHHE MOJIOCHI
MIPOITYCKaHUS TIO
BepTuKamu, 117

OnuHOYH 3amycK, KHOMKa, 83
NEHCTBHS, BHITIOIHIEMBIE
ocuwiiorpagom mpu
Ha)KaTUU KHOIIKU, 23
OJTMHOYHBIA CHTHAIT
npuMep npuMeHeHus, 44
OKHa
crektp BIID, 62
Oxkno BI1D
IJIocKoe, 63
[IpsimoyronsHoe, 63
Xennunra, 63
Ornucanwne
obmume, 1
OrnopH, kHomKa, 19
OTIOPHBIE OCITMIITIOTPaMMBI
OTOOpaXeHUuEe
ynanenue, 100
COXpaHEeHHe H
BoccTaHoBaeHue, 105
OTIOPHEIA YPOBEHb
KoHTakKT, 20
Mapkep, 11
ociabnenue
MPOOHUK TSI U3MEPEHHS
HamnpsbkeHus, S, 7
OCHOBHOM MacmiTab BpemeHu, 15,
94
OCIHJUIOTPAMMBI
BpeMeHHas 001acTh, 59
BBITIOJTHEHUE U3MEpeHuit, 29
3HAYeHUE CTHIIS
otoOpaxenus, 91
Macmrad, 26
MoJIOKEeHuE, 26
npeoOpa3zoBaHue B IIUPPOBYIO
dopmy, 25
pactsixenue, 95
cOOp maHHBIX, 25
cxkarue, 95
CKaHUpoBaHHe, 83
yhajeHue c akpaHa, 118

ocuuiorpad
onricanue QyHKIw, 21
nepegHue naHenu, 9
nonkioyenue k IIK, 75
MTOJIKITIOYEHUE K
MpUHTEPY, 78
MTOJIKJTIOUEHUE K CUCTEME
GPIB, 78
TEXHUYIECKHUE
XapakTepucTuku, 121
YCTaHOBKA JaThl W
BpeMeHu, 115
OTMEHa Ieuaru, 79
oToOpaKkeHUe
ocuutorpamm, 117
onopubie, 100
otoOpaxeHue Toukamu, 91
OXJIaXJICHUE KOHBEKIueH, 3

M

MamsTh
3allOMUHAOLIEE YCTPOHCTBO
USB, 67
Hactpoiiku, 101
ocuuorpamMmsl, 101
CHUMKH 3Kpana, 101
ManKu
nepeuMeHoBanue, 116
co3manue, 116
ynanenue, 112, 116
napaMeTp nmpoOHUKa
COOTBETCTBHUE HACTPOiiKe
ocnabneHust NpoOHHUKA
HanpspKeHus, 7
yCcTaHOBKa Macmiraba
npoOHUKa Toka, 7
nepeuMeHoBaHue (aiioB U
manok, 116
MepeKIIovaTeIh ocnadnenus, 7
nepeMelieHne
10 BEpTUKaIH, 26
10 TOPU3OHTAIH, 26
(haiinmoBas cucrema, 115
MEPEMHOKEHHE OCLHUILIOTPaMM
MEHIO MaTeMaTHYeCKHX
bysKmiA, 96
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reyarh
oTMeHa, 79
npepBarb, 99
CHHMOK 3KpaHa, 79
JKpaHHOe n300paxkenune, 99
Ileuats, xHomKa, 19
MUKOBAsT JCTEKIUS, PEKUM
peructpauuu, 25, 82
IK
MIONKITIOYCHUE K
ocmuiorpady, 75
IUIOCKOE, OKHO, 63
0 BepTUKAIU
Macitad, 26
MmeHro, 117
noJioxkenue, 26
pydYKa perylIupOBKH
noJyiokeHus, 15
cocrostHne, 114
10 TOPU3OHTAIIN
WCKa)XCHUS, BpEMCHHAS
obmacte, 27
Mapkep nojoxkenus, 11
macitad, 26
McHI0, 94
noJiokenue, 26
peXUM CKaHUpOBaHMs, 83, 95
cocrosHue, 114
0 JINHUY CBSI3U
YCTaHOBKa TIPOTPAaMMHOTO
obecrieueHus
OpenChoice, 75
MTOJJaBJIEHUE IITYMOB
BeIUMTaHUE, 96
OTpaHUYEHUE TIOJIOCHI
MIPOITyCKaHUS IO
BepTukamu, 117
pexum ycpenanenus, 81
TUTT BXOJa
cuHXpoHu3anuu, 107
MHOJCYET YHMCJIa BKIIOUEHUN
ocumorpada, 114
ToJie AaThl U BpeMeHu, 12
MoJIe3HbIe cooOmeHus1, 12
MOJIOXKEHUE
no Beprukanu, 117
1o Topu3oHTaNmu, 26, 94

ITonoxenue
cuHxpoHuzanus, 109
ITonoxenue, 31EMEHT yIIPaBICHUS
M0 BepTHKaIU, 15
10 TOpHU30HTANHU, 15
TIOTISt
BII® (Maremaruka), 61
ob1ue cBeneHus, 9
TlonsipHocTh
CHHXPOHHU3ALUHU TIO
Buneocursany, 109
CHHXPOHHU3AHUS 10
JUTATENBHOCTH
uMmmynbca, 110
MOPT 3aIIOMHHAOIIETO
ycrpotictBa USB, 67
nopt yctpoiicts USB, 74
TIOPTHI
3allOMHUHAIOIIIEE YCTPOUCTBO
USB, 67
rnmociecseuenne, 91
ITocnnecBeuenue, 92
MIpaBwiIa, UCIIONB3yeEMbIE B
JTAHHOM PYKOBOJICTBE, XVi
[IpenenbHbIl TECT
NpuMep NnpuMeHeHus, 57
[IpepBath newyars, 99
MIPUMEPHI TPUMEHEHUS
aBTOMaTh4ecKasl yCTaHOBKa
MPEJIEIOB U3MEPEHUN NpU
HCCIIEIOBAaHUU CUTHAJIOB
B TOUKax 3amepa, 38
aBTOMaTHYecKasl yCTaHOBKa,
HCIIONIb30BaHue, 34
aHanu3 au¢depeHInaIbLHOTo
KOMMYHHKAIIHOHHOTO
curHanua, 52
aHaiu3 curHama, 43
BEITIOTHEHUE aBTOMaTHYECKUAX
u3MepeHui, 35
BBITIOJTHEHUE KypPCOPHBIX
n3MepeHui, 39
M3MEpEeHNEe aMILTATY/IbI
KOJIe0aTeNbHOTO
MIEPEXOHOTO
npouecca, 39

IIpenmeTHslii yKa3arenab

U3MEPECHUE BPEMEHHU
HapacTtaHus, 41
U3MEPEHUE NBYX
CUTHAJIOB, 36
U3MEpeHUe UTTEIHHOCTH
nMmIyasca, 40
U3MEPEHUE 3a/ICPIKKHI
pactpocTpaHeHHs
curdana, 46
HU3MEpPEHUE YaCTOTHI
KOJIe0aTEeIbHOTO
MEPEXOTHOTO
mporecca, 39
UCTIOIh30BaHUE
IocjiecBeUYeHusI, 56
WCTIOh30BaHUE PEKUMA
XY, 56
UCTOJIb30BaHNE (PYHKIIUU
okHa, 51
KypCOpBbI, UCTIONb30BaHue, 39
ONTUMU3AIUS PETUCTPALIUU
JaHHBIX, 45
MTUKOBasl JETEKIIHA,
HCIIOJIb30Banue, 43
MIpUMEHEHHUE
aBTOMAaTHYECKOTO BHIOOpA
MPEAETIOB UBMEPEHUM AJIs
WCCJICZIOBAHUS CUTHAJIOB
B TOUKax 3amepa, 38
MPOCMOTpP U3MEHEHHU
UMIIe/IaHca B cetu, 54
MIPOCMOTP CUTHAJA C BBICOKUM
ypOBHEM Iiiyma, 43
pacuet ko3ddunuenta
ycunenusi, 37
perucTpanus OIHHOYHOTO
curHana, 44
CUHXPOHHU3ALUS IO
BHUJICOCUTHAY, 48
CHHXPOHHU3ALUS IO
HMITYJIbCY OIPENETICHHOU
JumMTeNpHocTH, 47
CUHXPOHHU3AIINS TI0 TTOJISIM
BHJCOCHIHaNa, 49
CUHXPOHHU3AIUS MO0 CTPOKAM
BUIeocurHanga, 50
CHIDKEHHE YPOBHA 1iyma, 44
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yCpeIHeHue,
HCIIONIb30BaHue, 44
IIpuMeps! npuMeHeHus
aBTOMAaTHYECKHE
u3Mepenus, 34
npeaenbHbIi Tect, 57
perucTpanus JaHHbIX, 56
IIpunagnexxnoctu, 137
MIPUHTEP
HacTpoiika, 79
MOJKJIIoUeHne, 78
COBMECTHUMBIA C
PictBridge, 78
npOOHUKHU
0Oe30macHOCTb, 4
kommeHcarus, 20
KOMIICHCAIIHS TIPOOHMKA
HaNpsHKSHUs BpY4YHYH0, 6
MacTep MPOBEPKU MTPOOHUKOB
HaIpsDKEHUs, S
HanpsDKCHUE U
3aryxanue, 118
MePEKITI0IaTENh
ocnabimenus, 7
TOK ¥ MaciuTab, 7
MPOOHUKH TOKa
ycTaHoBKa Macmiraba, 7, 118
npoBepka paborocmnocobHocTH, 3
porpaMMHUpOBaHMe, 3aKa3
pykoBojicTBa, 138
[IporpamMmmMHoe obecnieueHme
OpenChoice, 137
IIpocm umn cuHX, KHOMKa, 16
MPOCMOTP B UHTEPBAJIE 10
cuHxpoHusanuu, 109
MPOYIIMHA IJIs1 3aKPETUICHUS
mpubopa, 3
IIpsimoyromnbHOE, OKHO, 63
ITyck/cTom, kHomKa, 19, 83
NIEHCTBUS, BBHITTOJHICMEIE
ocruiuiorpadoM mpu
Ha)KaTUW KHOIIKH, 23

P

pa3BepTka
3aaepxka, 95
MaciTad o ropu3oHTanm, 95
pazzenbl KOHTEKCTHO-3aBUCUMOM
CIpaBKH, Xiv
pa3max mymoB, 92
pasHocTh a3z, 92
pasperieHue
To4yHO, 118
paspemenue «[pybdo», 117
paspemenue «Toanoy, 117
pazbeMbl
Kanmamer 1,2,3u 4, 19
MOPT 3aITOMUHAIOIIETO
ycrpotictea USB, 67
nopt yctpoiicts USB, 74
Ext Trig (BremHss
CHHXpOHHU3a1wms), 19
PROBE COMP, 19
pacueTHast OCIIIIIOrpaMMa
JIOTTYCTHMBIE €INHHUIIBI
mmMepenus, 97
perucTpanus JaHHBIX
0oOHOBIIEHUE
nzobpaxenus, 84
ocraHoBKa, 84
pUMep OIWHOYHOTO
curHana, 44
Perucrparust naHHBIX
pUMeEp MpUMEHEHUs, 56
perucTpanus CUTHaJIOB
OCHOBHEBIE CBEJICHM, 25
PEIKO MOBTOPSIOIIUECS COOBITUS
OecKoHEeTHOe
rnociecseuenue, 92
PEXUM aBTOMATUUYECKOM
cuHxpoHuzauuu, 107
PEXHUM BBIOOPKH
3Ha4oK, 11
pEeXUM NUKOBOHU AeTekuuu, §1
3Ha4yoK, 11

pekuM MPOKpyTKH Cm. PEXRUM
CKaHHUPOBAHUSA
pEeXHUM CKaHUpOBaHMA, 83, 95
PEXHUM yCpEAHEHUS
3Ha4JoK, 11
PEXUMBI pETHCTpaIiH
nHAUKaTopsl, 11
pexuMbl cOopa TaHHBIX, 25, 81
BBIOOpKa, 25
Bri6opka, 81
ITuk. nmerek., 82
MUKOBas AcTeKmusd, 25
Cpennee, 83
ycpenHeHue, 25
PYKOBOZCTBa TOJIB30BATEINS,
3aka3, 138
PYKOBOZCTBO 1O 0OCITY>KHBaHUIO,
3aka3, 138

C

COop maHHBIX, KHOTIKa, 18, 81
CBSI3b TI0 IEPEMEHHOMY TOKY
o BepTukanmu, 117
cuHXpoHu3zauus, 107
CBSI3b TI0 TIOCTOSTHHOMY TOKY
o BepTukamu, 117
cuHXpoHu3auus, 107
CepBuc, kHOMKa, 19
CepBHCHas CiIyx0a
CIIMCOK OIIHOOK
KaK CITPaBOYHBIH
marepuan, 114
CHUHYCOUJATbHBIC CUTHAJIBI
(hyHKIIEST ABTOyCTaHOBKa, 87
CHHXpPOHH3.
MIOJIIPHOCTH
Bumeocuraaima, 109
CUHXPOHHU3AIUS TI0
CTPOKE WJIH TIOJIO
BuAcocHuraaia, 110
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CHUHXPOHHU3ALUA
Buzeo, 109, 110
BBIZIEpKKa, 16, 96, 112
JaHHbIE B MHTEpBAJe 10

cuHXpoHu3auuu, 109
WHJIUKATOPBI cocTosAHMs, 11
ucrounuk, 12,23, 106, 110
KpyTu3Ha, 106
Mapkep nojoxkenusi, 11
Mapkep yposHs, 11
MmeHro, 106
HakoH, 24
ompenenenue, 22
IoJjie mojokeHus, 11
noJsie ypoBHsi, 12
noire gactotel, 12, 107, 111
rnojoxenue, 24
MoJIsIpHOCTH, 110
NpUHyAUTENbHAs, 112
npocMotp, 16, 112
pexXuMsbl, 23
pexumsl: aBTo, 107
pEXUMBL: HOpMaJbHbIN, 107
cuHXpoumyibe, 110
cocrosHue, 114
THI BXoma, 23, 107, 108
THIBI, 23
yKazaTenp THMna, 12
ypoBeHb, 16, 24, 106
®ponr, 106

CHUHXPOHU3ALUA 110 JUTUTEIBHOCTH
uMmiynbeca, 110

CHHXPOHHU3ALUS 10 TIOJISIM
Bujeocurdana, 110

CHUHXPOHHU3aLUsA 10
Taiim-ayty, 126

CHUHXpOHM3aLus 1o ppouty, 106

CHHXPOHHU3ALIUs CTPOKaMHU
Buneocuraama, 109

CHHXPOHHU3HPYIOIIHE
uMmIynbebl, 110

CHUCTEMa MEHIO
HCIoJIb30Banue, 13

Cucrema cripaBkH, Xiv

cucrema GPIB
MTOJIKITIOUEHUE K

ocrmmtorpady, 78

CKaHUpOBaHHUE CUTHajia, 95
CKBaXHOCTH, I3MEpEeHUS, 98
CIOECHHE OCIHIIOTPaMM
MEHIO MaTeMaTHUYeCKUX
¢byHKIHHA, 96
CHUMOK JKpaHa
OTIIpaBKa Ha MpUHTEP, 79
coxpaHeHHe B Qaiine, 73
coobmenust, 12
COCTOSIHUE
JTOTIOJTHUTEIILHBIC
cBemeHus, 114
cucrema, 113
Coxp/BbI30B, KHOTIKa, 18
COXpaHEHHe
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
WU3MEPeHUsT aMILIATY] U
9acTOT C MTOMOIIBIO
KypcopoB, 65

OKHO, 62
oToOpaxkenue, 61
mons, 61
npuioxkeHus, 59
npouecc, 59

yBenuyenue, 65

yactota Haiiksucra, 60
CIIPaBOYHUK

BBIBOII JUTSI TIPOOHMKA, 5

pasbeM npoOHuKa, 5
Cp. kB., uaMepenus, 98
Cpennee

pexXuM peructparuu, 81

IIpenmeTHslii yKa3arenab

CHEMHOE YCTPOHUCTBO XpaHEHHUS
(haiimoB
3aIIOMUHAIONIEE YCTPOMCTBO
USB, 67

.

TeKyuias namnka, 69, 115
TexHuueckue XapaKTepUCTUKU
ocummiorpag, 121
THII BXOJa
CHHXpOHM3alus, 23
Tun Bxoma
mo Beptukanu, 117, 118
cuHxpoHuzauus, 108
THUIIBI TTAPAMETPOB
BbIOOpa cTpaHuubl, 13
neiicreue, 14
paauo, 14
LMKJIAYECKUI CIIMCOK, 13
TPAHCIOPTHBIM KOHTEHHED,
3aka3, 138

y

YBEITUYCHHE 110 TOPU3OHTAIN
OoKHO, 94
yaaneHue
(haiiyoB wim mmamnok, 116
VIAJICHUE OTIOPHBIX
ocumwmiorpamM, 100
yaajienue ocrusuiorpamm, 117
yhanenue ¢Gaiios wim nanok, 112
YHHUBEpCalbHas pydka, 17
ynpasienue ¢aimamu, 115
BBEIOOp (haiiiIoB wWiIn
manok, 115
nepernMeHoBaHre (BaillioB Wiu
mamok, 116
MEPEMEIICHUE 110 CTPYKTYPE
kaTtayioros, 116
COJIEPKIMOE
3aIOMUHAIOMIETO
ycrporictea USB, 115
co3nanue (aiioB WiH
mamok, 116
yraynenue (GaiioB uiu
manok, 112, 116
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IIpenmeTHsIli yKa3aTenb

ypoBeHb, 16, 24
YpoBeHb, 3IEMEHT
ynpasieHus, 16
yCpeaHeHne
U3MEpPEHHE CPETHETO
3HadeHUs, 98
YCpeOHEHUE, PeX UM
peructpauuu, 25, 83
Vet 50%, kHomka, 16
YcT Hynb, KHOTIKA, 15
yCTaHOBKa
IPOrpaMMHOr0 00ecIeUeHUs
OpenChoice na I1K, 75
YcraHoBKa AaThl M BpeMeHH, 115

®

®aza, usmepenus, 98
durypsl Jluccaxy
¢dopmar XY, 92
¢dopmar
rpadugeckux ainos, 73
3aIIOMUHAIOLIEE YCTPOICTBO
USB, 68
dopmar
3KkpaH, 91
dhopmar ¢daiinos CSV, 103
¢dopmatsl rpaduuecKux
(atinos, 73
®dopc 3amyck, KHOMKa, 16
(hyHKIIMH
0030p, 1
(hyHKIIMA ABTOMMANA30H, 22
BBIKJIIOUEHUE, 85
0030p, 84
(hyHKIIMA ABTOyCTaHOBKA, 21
bI1D, 88
BUJICOCHUTHAJ, 88
UMITYAbC, 88
KOT/Ia UCIIONIBb3yeTCs, 87
MeaHap, 88
0030p, 86
OTtmMmeHa, 88
CHUHYCOUJIAIbHBIC
cursaisl, 87
YPOBEHB I10 MTOCTOSTHHOMY
TOKY, 86
rymsl, 87

(YHKIMOHAIBHBIE KHOIIKH, XVi
(hyHKIIS aBTOKATHOPOBKH, &8

X

XeHHuHTa, OKHO, 63

y

yacToTa
MoJIe CUHXPOHM3AIUH, 12,
107
YacroTa BEIOOpKU
MakCUMyM, &2
4ackl
YCTaHOBKa JaThl U
BpemeHHu, 115
Unctka, 139

L

THYPHI TUTaHUS, 2
3aka3, 138

3

JKpaH
MeHro, 91
nojis, 9
rmociecseuenne, 91
ctunb (MuaBepens), 117
CTHJIb ocumyuiorpamm, 91
THUIL: BEKTOPHI WM TOUKH, 91
tdopmar XY, 91
dopmar YT, 91
ApKoCTh, 91
OkpaH, KHomka, 19, 91
SKpaHHBIC KHOIKH, XVi
JNeKTpoITaHue, 2
TEXHUYECKUE
Xapakrepuctuku, 127
9HEpPro3aBUCHUMas TaMSTh
¢aiiner HacTpoiiku, 101
(haiimpl OTIOPHBIX
ocuuiorpamm, 101
3TaJOHHBIE OCLMIIIOTPaMMBbI
nojue, 12

A

si3p1kM, 114
sIpKoCTh, 91

B

BMP, dhopmar ¢aiina, 73

E

EPSIMAGE, dopmar daitna, 73

Ext Trig (Buemmnss
CUHXpOHHU3aIwus ), pazbeM, 20
KOMIICHCAITUS IPOOHUKA, 5

J

JPG, dbopmar daiina, 73

N

NTSC, crangapr, 109

0]

OpenChoice, mporpaMmmHOe
obecrieuenue, 137
yCTaHOBKa, 75

P

PAL, cranpapt, 109
PCX, dbopmar ¢aiina, 73
PROBE COMP, 20

R

RLE, dpopmar daiina, 73

S

SECAM, craamapt, 109

-

TIFF, dopmar daiina, 73

X

XY
puMep NpUMEHEHus, 55
thopmar orobpakenusi, 91, 92
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IIpenmeTHslii yKa3arenab

Y

YT
¢dopmar oroOpaxkenus, 91
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