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Ocuumnorpagsr TBS1000B u TBS1000B-EDU
lapaHTua

Kopnopamnust Tektronix rapanTupyert, 4to B TedeHne 5 (sTh) JeT co AHS NPUOOPETEHUs y TIOJTHOMOYHOTO
nuctpuobioTopa Tektronix B mpubdope He OyayT oOHapykKeHBI AeheKTH MaTepruaaoB U U3ToTOBICHH. Ecau

B TEUCHHE TapaHTHIHOTO CPOKa B M3IeNIMK OyayT oOHapykeHbI AedekTsl, kopropanus Tektronix mo ceoemy
YCMOTPEHHUIO MO0 OTPEMOHTUPYET HEUCIIPABHOE M3JIeNue 0e3 JOMOMHUTEILHON IJIaThl 32 MaTepUabl U
MOTpaUYeHHOE Ha PEMOHT pabodee BpeMs, JIMO0 3aMEHHUT 3TO M3/eNUe Ha UCTpaBHOe. J[aHHOE rapaHTUiHOE
00513aTeNBECTBO HE PACIpPOCTpaHsIeTCsl Ha OaTapeiiHble UCTOYHUKH MUTAaHUs. KOMIIOHEHTBI, MOJIYJTH U 3aMEHsIeMbIC
U3JICNNs, UCIIONIb3yeMble Kopriopareit Tektronix st paOoT, BHITOTHAEMBIX IT0 TAPAHTUH, MOTYT OBITh KaK HOBBIE,
TaK U BOCCTAHOBIICHHBIC C TAKMMHU K€ SKCILTyaTAllMOHHBIMU XapaKTePUCTUKAMH, KaK Y HOBBIX. Bce 3aMeHeHHbIe
YacTH, MOIYJIM M U3ACINS CTAHOBATCS COOCTBEHHOCTRIO Kopriopamuu Tektronix.

[ peanu3zanuy npaBa Ha 0OCIYXMBAaHUE B COOTBETCTBUH C JaHHOM rapaHTHeil HEOOXOAUMO 10 UCTECUEHHS
TapaHTHUIHOTO CPOKa YBEJOMHTH Kopropamuo Tektronix o6 oOHapykeHHH AedeKTa U BHITOTHUTH HEOOXOAUMBIE
JUTSL IPOBENICHHS TApAaHTUHHOTO OOCITYKMBaHMS JCHCTBHs. YIIaKOBKa U JOCTaBKa HEHMCIIPABHOTO M3JETHUS B
yka3aHHbIH Tektronix meHTp rapaHTUIHOTO 00CITyKHBaHUS, IPEIOIUIATa TOYTOBBIX PACXOAOB U MIPEICTABICHUE
KOIIUM JIOKYMEHTa O IPHOOpeTeHNH NPOn3BOAITCs BianenbieM uigenus. Kopnopanus Tektronix omnaunsaer
0o0paTHyI0 10CTaBKy UCIIPABHOIO M3/EIMS 3aKa34UKy TOJIBKO B Mpefeaax CTpaHbl, B KOTOPOH PACIIONOXKEH LIEHTP
rapaHTUHHOTO 00CTyXHBaHHA. JlocTaBka HCIPaBHOTO M3IEIHS 110 JIIOOOMY APYroMy aipecy IOJDKHA ObITh
OIlIa4€Ha BJIAAEIIBLIEM U3/ENHNs, BKIIOYasi BCE PacXopl 110 TPAHCIIOPTUPOBKE, MOLUUINHBI, HAJOTH U JTI00bIE
JIpyTHe pacxombl.

JlaHHast rapaHTHs HE paclpOCTPaHAETCS Ha ClydaH, Korna Ae(eKT, 0TKa3 B padoTe WK MTOBPEIKACHUE U3ICITUS
BBI3BaHBI HENPABUIIHLHOMN IKCILTyaTaIlMel, XpaHeHHeM win o0cayxuBanueM usaenus. Kopmopanus Tektronix He
00s13aHa MO0 TAHHOMY rapaHTHHHOMY 00S3aTENbCTRY: a) UCIPABNIATH MOBPEKICHHS, BEI3BAHHBIC ICHCTBUSIMHU
TOOBIX JTHIT (KpoMe UHXeHepoB Tektronix) o ycTaHOBKE, pEMOHTY WJIH OOCITYKHBAHUIO U3METHS; 0) UCIIPABIATh
MOBPEXK/ICHUS, BBI3BAHHBIC HEMPABUIIBHBIM UCIIOIH30BAHUEM H3/ICIIVSI WIIH TIOJAKITFOUYCHUEM €r0 K HECOBMECTHMOMY
000pyIOBaHHIO; B) HCIIPABIATH MOBPEIKIACHUS UITH HETONAIKH, BHI3BAHHBIC UCTIOIB30BAHUEM MATEPHATIOB,

HE pekoMeHmoBaHHBIX Tektronix, a Takke T') 0OCIYKHBATh M3IEINE, TIOABEPTIICeC MOTHUPUKAITAN HITH
WMHTETPUPOBAHHOE B MHOE 000PYIOBaHNE TAKHM 00Pa30M, YTO 3TH ACHCTBHS YBEIHUUIIN BPEMS HIIH CIO)KHOCTh
00CITy)KHBaHUS U3/ICIHSL.

JAHHAS TAPAHTUS [TPEJOCTABJISIETCSI TEKTRONIX HA TAHHOE WU3JEJIME HA YCJIOBUSIX
3AMEHBI JIFOBbIX JIPYTUX TAPAHTUI, TAHHBIX SIBHO MJIU TTOIPA3YMEBABILNXCSI.
KOPITOPALIMS TEKTRONIX U EE ITOCTABILMKU OTKA3BIBAIOTCS OT JIFOBBIX JIPYTUX
[MOJIPA3YMEBAEMbBIX TAPAHTUI TOBAPHOCTH WJIU [TPUTOJHOCTU JJI4 JAPYTUX

LEJIEN. OTBETCTBEHHOCTb KOPIIOPALIMM TEKTRONIX I10 JAHHOMY TAPAHTUMHOMY
OBSI3ATEJIBCTBY OTPAHUUMBAETCS TOJIbLKO PEMOHTOM UJIM 3AMEHOM JJE®EKTHBIX U3AEJINI
3AKA3ZUMKAM. KOPITOPALIMSI TEKTRONIX 1 EE ITOCTABIIMKU HE HECYT OTBETCTBEHHOCTHU
3A KOCBEHHbIN, CHELTU®GUYECKWN MU KAKOU-JIMBO OIIOCPEJOBAHHBIN YILEPE

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

[W19 — 03AUG12]
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[Ipo6uuxu TPPO051, TPPO101, TPP0201 u P2220
lapaHTua

Kopmoparus Tektronix rapantupyer, 4to B TedueHre 1 (0MHOTO) rosia co THS MPUOOPETEHUS Y TIOJTHOMOYHOTO
mucTpuobioTopa Tektronix B mpubdope He OyayT 0OHapy>KeHBI Je(eKThH MaTepHUalioB U M3TOTOBICHH. Eciu

B TEUCHHE TapaHTHHHOTO CPOKa B M3/IeNUK OyayT oOHapykeHbl AedekTsl, kopropanus Tektronix mo ceoemy
YCMOTPEHHUIO MO0 OTPEMOHTHPYET HEUCTIPaBHOE H31enre 0e3 TOMOTHUTENBHON MIaThl 32 MaTepHajbl U
MOTpaueHHOE Ha PEMOHT pabouee BpeMs, INOO 3aMEHUT 3TO M3/IeNIUe Ha UcTpaBHoe. J[aHHOE rapaHTHITHOE
00513aTeNbCTBO HE PACTIPOCTPaHsIETCsl Ha OaTapeiiHble UCTOYHUKH MUTAaHUS. KOMIIOHEHTBI, MOJTYJTH U 3aMEHsIeMbIC
U3/IeNHs, UCIIob3yeMble kopropanuei Tektronix mis paOoT, BEIMONHAEMBIX 10 TapaHTHU, MOTYT OBITH KaK HOBBHIC,
TaK U BOCCTAHOBIICHHBIC C TAKMMH )K€ IKCIUTyaTAIIMOHHBIMU XapaKTEepPUCTHKAMHU, KaK Y HOBBIX. Bce 3aMeHEeHHBIC
YacTH, MOIYJIH M M3ACIHS CTAHOBATCS COOCTBEHHOCTRIO Kopriopanuu Tektronix.

Jis peanu3anuy npaBa Ha 0OCIyXHBAaHUE B COOTBETCTBUH C JaHHOM rapaHTHEil HEOOXOIUMO 10 UCTEUEHUS
rapaHTUHHOTO CpoKa YBEIOMUTH Kopriopaiuio Tektronix 06 oOHapyxeHnH AedeKTa 1 BBIOIHUTE HEOOXOAMMbIC
IUISL IPOBECHUS TAPAHTUITHOTO OOCITY)KMBaHUS ACUCTBHS. YNAKOBKa U JOCTaBKa HEHUCIIPABHOTO U3ICIHS B
ykazaHHbBIA Tektronix meHTp rapaHTHHHOTO OOCTYKUBaHUS, IPEIOIUIATAa MOYTOBBIX PACXOAOB U MIPEICTABICHHUE
KOIIUM JIOKYMEHTa O IPUOOpEeTeHNH POn3BOATCs BiaaenbieM uaenus. Kopnopanus Tektronix omaunsaer
00paTHyIO TOCTaBKy UCIIPABHOIO M3JEHs 3aKa34HUKy TOJIBKO B MPENENax CTPaHbl, B KOTOPOH PACIONOXKEH LIEHTP
rapaHTUHHOTO 00CTyXuBaHuA. JocTaBka HCIPaBHOTO HM3IEHS 10 JIIOOOMY APYroMy aipecy IOJDKHA ObITh
OIlIa4€Ha BJIAAEIbLIEM U3/ENHNs, BKIIOYasi BCE PacXosl 10 TPAHCIIOPTUPOBKE, MOLUUINHBI, HAJOTU U JII00bIE
JIpyTHE pacxXombl.

JlaHHast rapaHTHs HE paclpOCTPaHAETCS Ha Clydau, Korna AeQeKT, 0TKa3 B paboTe WM MTOBPEKACHUE U3ACTUSL
BBI3BaHBI HENPABUIHLHOMN JKCILTyaTalMel, XpaHeHHeM WK o0cayxuBanueM usaenusi. Kopmopanus Tektronix He
00s13aHa MO0 TAHHOMY rapaHTHHHOMY 00S3aTENbCTRY: @) UCTPABIIATH MOBPEKICHHS, BHI3BAHHBIC ACHCTBUIMHU
MoOBIX vl (KpoMme mHkeHepoB Tektronix) mo ycTaHOBKE, pEMOHTY HIJIH OOCITYKHUBAHUIO U3IEHS; 0) NUCIIPABISTH
MOBPEXK/ICHUS, BRI3BAHHBIC HEMPABUIBHBIM MCIIOIH30BAHUEM M3/ICIIVSI WK TOJKITFOYCHHEM €r0 K HECOBMECTHUMOMY
000pyI0BaHHIO; B) HCIIPABNIATH MOBPEIKACHUS HITH HEMOJAIKH, BHI3BAHHBIE UCTIOIB30BAHUEM MATEPHATIOB,

He pekoMeHmoBaHHBIX Tektronix, a Takxe T') 0OCITYXKUBaTh U3JENHE, TOABEPTIICECS MOAUGUKAIINN FITH
WHTETPUPOBAHHOE B HHOE 00OPYIOBaHHE TaKUM 00pa3oM, 4TO 3TH JAEHUCTBUS YBEIHMUMWIN BPEMS WU CIOKHOCTD
00CITy)KHBaHUS U3IICITHS.

JIAHHA S TAPAHTHS ITPEJOCTABJISIETCSI TEKTRONIX HA JJAHHOE U3JIEJIVE HA YCJIOBHUIX
3AMEHBI JIFOBBIX JIPYTUX TAPAHTHM, JAHHBIX SIBHO WJIM [TIOJIPA3YMEBABIINXCSI.
KOPITIOPAISI TEKTRONIX 1 EE ITOCTABIIMKH OTKA3BIBAIOTCS OT JIFOBbIX JIPYTHUX
[TOJAPASYMEBAEMbIX TAPAHTHI TOBAPHOCTH WJIW ITPUTOJHOCTH U1 JIPYTUX

[EJIEM. OTBETCTBEHHOCTbD KOPITOPALIMM TEKTRONIX I10 JAHHOMY TAPAHTUHOMY
OBS3ATEJIbCTBY OTPAHUUMBAETCS TOJIbBKO PEMOHTOM WJIX 3AMEHOM JIEGEKTHBIX U3JIEJIUIA
3AKA3UYMKAM. KOPITOPAIIMS TEKTRONIX U EE ITOCTABILMKU HE HECYT OTBETCTBEHHOCTH
3A KOCBEHHbIN, CIIEIIU®GUYECKWUI UK KAKON-JIUEO OIIOCPEJIOBAHHBIN VIIEPE

JIAXE B TOM CJIYYAE, ECJIU TTPEJICTABUTEJIM KOPITOPALIMM TEKTRONIX BbIJIM 3APAHEE
YBEJIOMJIEHBI O BO3MOXXHOCTH TAKOI'O VII[EPBA.

[W15 — 15AUG04]
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Baxxnas nnbopmarust no 6e30mMacHOCTH

BaxHas nHopmauma no 6e3onacHoOCTH

Hacrosiiee pykoBOACTBO COAEPKUT MH(OPMALIUIO U MPEJOCTEPEKEHHS,
KOTOpBIE CIEeOyeT YUUTHIBATh MOJIb30BATENI0, YTOOBI 00ECIEUUTh OE30IaCHYI0
9KCILIyaTalio Npuoopa 1 MOAICP>KUBATh €r0 B 0€30I1aCHOM COCTOSIHHU.

Nudopmanms mo 6e30macHOMY 00CITy)KHBaHHIO TIPHOOPA COAEPKHUTCS B KOHIIE
atoro pazzaena.(Cm. cTp. viil, [Ipasuna no mexuuxe 6e3onacHocmu npu cepeuUcHom
obcayrcusanuiL.)

O6wwue npaBuna TeXHUKN 6e30NaCHOCTH

Hcnons3yiiTe mpubOp TOJBKO OMUCAHHBIM criocoOoM. Bo n3bexanue TpaBM, a
TaKXe MOBPEKACHUI JaHHOTO MPHOOpa U MOAKIIOYAeMOro K HeMy 000pyIoBaHUs
HEO0X0OMMO COOMIONATh CIEAYIOIINE IPaBUIa TEXHUKU OE30MaCHOCTH.
BruMarensHO npounTaiiTe Bce HHCTPYKUIMU. COXpaHUTE 3TO PyKOBOJICTBO IS
WCIIOJIb30BaHUS B OyayIeM.

CoOmroaiiTe Bce MeCTHBIE H O0IIEroCyJapCTBEeHHbIE HOPMBI 0€30ITaCHOCTH.

Jlnst npaBUiIbHOM K 0€30MaCHOM AKCIUTyaTal[lK Mprubopa BayKHO MOMUMO
M3JI0KEHHBIX B TOM PYKOBOJICTBE YKa3aHUH BBIMTOHATH TaKKe OOIICTIPUHATHIE
MpoIIeTyphl OE30TTaCHOCTH.

K ncnonp3oBanmto mpubopa JOIDKEH JOITyCKaThCs TONBKO 00yYeHHBIA TIEpCOHAI.

CHHMAaTh KPBIIIKY JIJ15 PEMOHTA, TEXHHYECKOTO OOCITY>)KUBAHUS HITH PETYIUPOBKH
paspernraeTcst TOJIbKO KBATU(PHUIMPOBAHHOMY IIEPCOHAITY.

Jlns obecnieueHust mpaBWILHON paboOTHI Mprbopa mepes UCIoIb30BaHHEeM
MPOBEPSIITE €ro C OMOIIBIO0 U3BECTHOTO UCTOYHUKA.,

OtoT npubop He MpeaHa3HaYeH JUIsl OOHAPYKEHUS OTACHBIX HANPsHKEHUH.

[Tpu pabore BOMHM3M OMACHBIX OTOJIEHHBIX MPOBOJOB IO/ HAIPSIKEHUEM
MOJIb3yHTECh CpefCcTBaMHU MHANBHUYATbHON 3alIUTHI JJIs MPEIOTBpPAIIEHUS
MOPAYKEHUS WEKTPUYECKUM TOKOM HMJIM AYTOBBIM Pa3psioM.

Bo Bpems paboTsl ¢ mpruOOPOM MOXKET HOTPEOOBATHCS AOCTYI K IPyTUM
KOMITOHEHTaM cucTeMbl. [IpoutuTe pasznensl mo TexHUKe 6€30MacHOCTH B
PYKOBOACTBax 1o paboTe ¢ ApyrIMH KOMIIOHEHTAMH U 03HAKOMBTECH C MEPaMH
MPEAOCTOPOKHOCTH U MPENYIPERKACHUSIMH, CBI3aHHBIMU C SKCIUTyaTaluen
CHCTEMBI.

[Ipu BcTpanBaHUM 3TOr0 00OPYAOBAaHUS B CHCTEMY OTBETCTBEHHOCTH 3a
0€301acHOCTh TaKOW CUCTEMBI HECET €€ COOPIIHK.

v PyxoBozncTBO 10 sKkcruryaramuu ocimnorpados cepuun TBS1000B u TBS1000B-EDU
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Baxnast napopManus mo 6e30macHOCTH

MoxapHas 6e3onacHocTb  Wcnonb3ylTe COOTBETCTBYIOWMUM WHYP NUTaHUA. TloikiodeHne K 2IEKTPOCETH
Y NpepoTBpalleHNe TpaBM  AOJDKHO BBIIOJNHATBCA TOJIBKO LIHYPOM MATAHUS, PA3PELIEHHBIM K
UCIIOJIb30BAHUIO C JaHHBIM IPUOOPOM M CEPTUGHUIUPOBAHHBIM JIJIsl CTPAHBI, B
KOTOPOU OyIeT MPOU3BOAUTHCS €0 IKCILTyaTaI[Hs.

He ucnons3yiiTe MOCTaBIAEMbIH B KOMIUIEKTE IIHYP MUTAHUS C APYTUMHU
pudopamu.

3azemnante npubop. IIpuGop 3azemisieTcst yepes MPOBOJ 3a3eMIICHHUS IITHYpa
nuTanus. Bo u30exkaHue mopaKeHus JEKTPHUECKUM TOKOM TIPOBOJI 3a3EMIICHHS
JIOJDKEH OBITh MOJKITIOYEH K IMIMHE 3a3emiieHus. [IpoBepsTe HaNMMYME 3aIIUTHOTO
3a3eMJICHUS, TIPEKC YeM BBITIONHATH MOJCOCANHEHHE K BBIXOJAM U BXOJaM
mpubopa.

He oTcoenunsiite 3aliuTHOE 3a3€MIICHHUE IIHYpa MUTAHHUS.

OTKnoYeHne NUTaHWA. Brikimoyarenb MUTaHUS OTCOEAUHSET MPHOOp OT
WCTOYHMKA MUTaHus. CM. MHCTPYKIMH IO pa3MEIICHNUI0. YCTaHaBJIMBAWTe
npubop TakuM 00pa3oM, YTOOBI 00ECTICUUTh JOCTYI K BBIKIIIOUATENIO TUTAHUS
JUTST OBICTPOTO OTCOCITUHEHUS B JIFO00C BpeMs.

CobGntoganTe npaBuna NoACOeANHEHUA U 0TcoeanHeHns. He moxcoenuusiiTe u He
OTCOCHHHHﬁTC HpO6HI/IKI/I " UCIIBITAaTCIIBHBIC BBIBOJBI, KOT1a OHH ITOAKIIIOYCHBI K
HUCTOYHUKY HANPSAKCHUSA.

Hcnonp3yiiTe TONBKO H30JIMPOBAHHBIC MPOOHUKYU HAIIPSKCHUS, UCIIBITATEIbHEIC
BBIBOJIBI M 3JIANITEPhI, MOCTABISIEMbIC C MPUOOPOM HITH PEKOMEHIOBAHHBIC
xommanueii Tektronix.

MpoBepsiTe gonycTUMble HOMUHaNbI ANs BCeX pasbeMoB. Bo m3bexanune
BOCIIAMEHEHHS WJIM TIOPaXCHUS DIIEKTPUIECKUM TOKOM IIPOBEPHTE BCe
JOMyCTHUMbIE HOMUHAIBI 1 MapKUPOBKY Ha mpubope. [lepex moacoennHeHnemM
npudopa MPOCMOTPHUTE AOTIOTHUTEIBHBIE CBEICHNS 110 HOMUHAIBHBIM
OTPaHUYCHHSIM, COZICPIKAIIUECS B PYKOBOJICTBE 110 IKCILTyaTallliy pudopa.

He npeBrlimaiiTe HOMUHATBHOE 3HAYCHNUE HANPSDKECHUS WM TOKAa KaTeTOpUU
mmepennit (KAT.) s kommoHeHTa u3aenus (mpudopa, TpoOHUKA HITH
NPUHAIICKHOCTH) ¢ MUHIMAJIBHBIM 3Ha4eHHeM. BynbTe 0CTOPOXKHBI, HCTIONB3YS
WCTIBITATEeNFHBIE BEIBOABI 1:1, MOCKONBKY HaIlpsKEHUE HAa HAKOHEUHHMKE TIPOOHMKA
OyzeT HampsMyIo IepeaaBaThes Ipuoopy.

He monasaiiTe Ha pa3beMbl, B TOM YHCIIE HA pa3beM 00IIero MpoBoAa,
HanpsDKeHHe, IPEBHIIIaloNIee TOMyCTHMOE IS JAHHOTO MPHOopa HOMHUHAIIEHOE
3Ha4YEHUe.

HHaBaIOHII/Iﬁ noTeHIuall O6IIICFO pasbeMa HE OJOJKCH MPEBLIIITATh HOMUHAJIIBHOC
HAIIPsIKECHUEC UIA 3TOr0 padbema.

He ucnonb3ynte npubop €O CHATbIM KOXYXOM. DKCIuTyaraius nmpubopa ¢
OTKPBITHIM KOXKYXOM WJI CHSTHIMH 3allIUTHBIMU MAHEJISIMU HE JIOMYCKAaeTCs.
MoykHO MomacTh Mo IEUCTBUE OMAaCHOTO HAPSHKEHUS.

PyxoBozcTBO 10 3kcIutyatanuu octmuiorpagos cepur TBS1000B u TBS1000B-EDU v
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Baxxnas nnbopmarust no 6e30mMacHOCTH

He npukacaiitecb K oroneHHbIM yyacTkam uenu. He npukacaiitecs K
HEU30JIMPOBAHHBIM COCAMHCHUAM W KOMIIOHCHTaM, HaXOOAIMIUMCA I101Q
HAIIPSKEHUEM.

He nonb3yitecb HemcnpaBHbLIM NpubopoM. Eciu mMeeTcst Mo03peHne, UTo
HpI/I60p MOBPECIKACH, nepeﬂaﬁTe €T0 IJIs1 OCMOTpa CIICHUAIIUCTY MO0 TCXHUYCCKOMY
00CITy)KNBaHHIO.

OTkirounTe MpubOp B cirydae ero noBpexaeHua. He monssyiirech npudopom,
€CJIM OH TIOBPEXJIEH WK padoTaeT HEeMpaBWIbHO. B ciiyyae coMHeHHMIA
OTHOCHUTEIFHO 0€30MacHOCTH MPUOOPA BBIKIIOUUTE €T0 U OTCOSAUHUTE IITHYP
nutaHud. YeTko 0003HAUBTE MPUOOP IS IPEIOTBPANCHUS MaTbHEHTIICH
SKCILTyaTaluu.

Hepez[ HCIIOJIB30BAHUEM OCMOTPUTE HpO6HI/IKI/I HAaIIPsKEHUS, UCTIBITATCIIbHBIC
BBIBOJIbI U IIPUHAJICKHOCTHU HA OTCYTCTBUEC MEXAHUYCCKUX HOBpeX(HCHHﬁ, a 1nmpu
HaJINMYUHW TAKOBBIX 3aMCHUTE MOBPCIKIACHHBIC KOMIIOHCHTEI. He I/ICHOJ’ILSYI\/'ITe
HpO6HI/IKI/I HJIN UCTBITATCJIIbHBIC BBIBOABI, €CJIM OHU MMOBPECKACHLI, UMCIOT
OT'OJICHHBIC YHACTKH WJIW IIPU3HAKHU U3HOCA.

[Mepen ucnonszoBanuem ocMotTpute pudop. [IpoBeprre, HET M HA HEM TPEILUH,
1 HE OTCYTCTBYIOT JIM KaKHe-TH0O0 JAeTalH.

HCHOJ’IBSyﬁTG TOJIBKO PEKOMCHOBAHHBIC 3alIaCHBIC YaCTH.

Wcnonb3yinte cOOTBETCTBYIOWMIA NNABKUIA NpeAoxpaHuTenb. K mpumeHneHuio
J0IYCKArOTCA TOJBKO NPECAOXPAaHUTEIN, TUIIBI 1 HOMUHAJIBI KOTOPBIX
COOTBCTCTBYIOT Tpe6OBaHI/I$IM JJI1 JaHHOT'O an6opa.

Monb3yiiTech cpeacTBaMu ANA 3aWMThI 3peHns. [Ipy HaIUYMK MHTEHCHBHBIX
CBE€TOBBIX ITIOTOKOB HJIM JIA3€PHOT'0 MU3JIYUCHUSA HCHOJIB3YI>'ITC Cp€acrTtBsa Jid
3alIUThI 3pCHU.

He nonb3yiiTecb NpuGOpOM B yCNOBMSX NOBBIWEHHOW BRAaXHOCTU. [lpu
NEpEeMCIUICHNH an60pa U3 XOJIOAHOI'O B TCIIJIOC IMOMEIICHUE BO3MOKHA
KOHJEHCaIUA.

He nonb3yiiTecb Npnbopom BO B3pbIBOONACHbLIX Cpeaax.

He nonchaFﬁe nonagaHua snaru un 3arp;|3|-|e|-|v||7| Ha NOBEPXHOCTb npuﬁopa. Ilepen
YHCTKOM npn6opa OTKJ/IIOYUTEC BCC BXOAHBIC CUTHAJIBI.

OGecneubTe Hagnexawy BeHTUNAUMK. J{OMOIHUTENLHBIE CBEICHHUS TI0
o0ecIeyeHnIo HaIjIexallleil BEHTUIISALUK TIPH YCTAaHOBKE IPHOOPa COIEPIKATCS B
PYKOBOJICTBE.

He 3aKpLIBaI\/'IT€ OTBCPCTHUA U LICIIH, TPEAHAZHAYCHHBIC 11 BEHTUJIALIUU. He
BCTaBJISAUTE KaKue-TH00 npeaMEThl B OTBEPCTUS.

O6ecneubTe 6e3onacHble paboune yenoBus. YcraHaBiauBalTe MPHOOP TAKMM
00pa3oM, 4To0bI OBLIO YAOOHO HAONIOAATh 33 AUCIICEM U WHIAMKATOPAMHU.
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Baxnast napopManus mo 6e30macHOCTH

W3beraiiTe HEMPaBUIIEHOTO WJIH MPOAOIDKUTEFHOTO UCTIONB30BaHUS KIaBHATYD,
yKazareJel U KHOMOYHbBIX MaHened. HempaBuibHOE WM TPOJOIKUTENBHOE
HCIIOJIb30BAHUEC KIIABUATYPhbl WJIM YKa3aTCJid MOXCT IIPUBECTU K cepbe3H0171
TpaBMe.

ObecrieubTe COOTBETCTBHE pabodeil 30HBI IPrOHOMHYECKUM CTaHIapTaM.
Jiis mpenoTBpaIieHrs TyHHEIFHOTO CHHAPOMA MMPOKOHCYABTUPYHTECH CO
CIEIIUATICTOM II0 YPTOHOMUKE.

npOGHMKM n Hepen IPUCOCTUHCHUEM Hp06HI/IKOB HJIN UCIIBITAaTCIBbHBIX BBIBOIOB BCTABBTC
UcnbiTaTenbHbIe BbIBOAbI BUJIKY HIHYpa IMMUTaHUA B 3a3€EMJICHHYIO HAJIC)KallIUM 06pa30M PO3ETKY.

Jepxxute mpoOHUKY TaK, YTOOBI MATBIIBI HAXOIMWIHCH 32 CIEITUATHHBIMA
3alUTHBIMU OaphepaMHu.

Yb6epure ¢ pabodyero Mecrta Bce MPOOHUKH, UCTIBITATEIHHBIC BHIBOJBI U
MPUHAJICKHOCTH, €CITA OHU HE UCIIONB3YIOTCS.

JL1st npoBeieHUsT U3MEPEHUI HCTIONB3YWTE TOJIBKO HAJUIEKALIUE KaTETOPHUIO
m3mepennit (KAT.), HanpskeHne, TeMnepaTypy, BRICOTY HaJl YPOBHEM MOps,
MPOOHUKH C COOTBETCTBYIOIIMM HOMHUHAJIOM IO TOKY, UCTIBITaTeIbHBIC BHIBOABI
U aJanTepsl.

CobntiogaiiTe 0CTOPOXHOCTL NPU PaboTe € BbICOKMM HanpskeHUneM. O3HaKOMBTECH
C HOMHHAJIaMU HalPsPKCHUSA AJ19 UCTIOJIB3YEMOT'O Hp06HI/IKa U HE HpeBLIH.IafITe ux.
H606XO,Z[I/IMO 3HATh U NIOHUMATh CMBICJI ABYX IIPEACIbHBIX 3HAYEHHUH:

E  MaxKCMMaJIbHOC U3MEPSICMOC HAIPSIKCHUE MEKIY HAKOHCYHUKOM HpO6HI/IKa n
OINOPHBIM BBIBOAOM Hp06HI/IKa;

B MakCHMMallbHOE IUIaBaIOIIee HAPSHKEHHE MEX/Ty OTIOPHBIM IMPOBOTHUKOM
MPOOHMKA M IIMHOW 3a3eMIICHUSI.

DT 1Ba MPEICIbHBIX HANPSIKCHHS 3aBUCST OT MPOOHUKA U MIPUMEHCHUS.
JlomomHUTENBHYI0 HH(GOPMAIIHIO CM. B pasfene « TeXHu4IecKre XapaKTepUCTUKI
PYKOBOZCTBA IT0 IKCILTyaTaIlwH.

MPEQYNPEXOEHUE. Bo usbescanue nopasxcenus 51eKmpudeckum moKom He
npegviiuatime MAKCUMAIbHO OONYCIMUMbLE NPEOebl USMEPAEMO20 HANPANCCHUS.
UU NIABalouwe2o nomenyuaia Ha exode pasvema BNC ocyunnozpaga,
HAKOHeUHUKe NPOOHUKA UTU ONOPHOM 8bl800€e NPOOHUKA.

CobniopaiTe npaBuna NoAcOeAUHEHNA U OTCOeANHEHUA. Ilepen moacoeMHCHUEM
MPOOHKKA K TECTUPYEMOU CXeMe TIOACOCTUHSINUTE €ro BBIXOJ] K M3MEPUTEITHLHOMY
npubopy. [logcoenuanTe ONOPHBIA BEIBOA MPOOHKKA K MIPOBEPSIEMON LETH
repe;]] ojcoeAMHeHneM Bxoa npoOHuka. [lepen orcoennHeHreM mpoOHUKA

OT U3MEPHUTEITHLHOTO TPHOOPA OTCOSAMHINTE €r0 BXOI M OTIOPHBIN BHIBOJ OT
TECTUPYEMOU CXEMBI.
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CobniopanTte npaBuna NOACOEAUHEHNA U OTCOeANHEHUA. Tlepe moacoeTMHEHHEM
WM OTCOEIMHEHHEM TOKOBOTO MPOOHHKA HEOOXOIMMO 00ECTOUHTD MPOBEPSIEMYIO
ETIb.

OrmopHBI BEIBOI IPOOHUKA CIIETYET IMTOACOSANHATH TONBKO K 3a3eMJICHHIO.

He noxncoenussiiTe TOKOBBIH NPOOHHUK K MPOBOAHUKAM, HAXOSIIUXCS IO
HaIpsHKEHHEM, KOTOPOE TPEBBIIIAET AOIYCTUMBIH MPEAEI Ui TOKOBOTO
npoOHUKA.

OcmatpuBalite NPOGHMK U NPUHAANEKHOCTU. Tlepes KakabIM UCIIOIb30BaHHEM
ocMaTpHBaiiTe MPOOHUK M MPUHAUICKHOCTH HA OTCYTCTBHE MOBPEKICHUIA
(mmope30B, 3aAMPOB WK Ae()EKTOB B KOPITyCe MPOOHKMKA, TPUHAIEKHOCTSIX HITH
obGonouke kabesst). He ucnons3yiite MOBpEKICHHBIE U3IEIHA.

WUcnonb3oBaHue ocuunnorpada ans U3MepeHnit OTHOCUTENbLHO «3emMnu». He
JIOITyCKaiTe MaBaHUs ITOTCHIIMAIA Ha OTIOPHOM BBIBOJIC ATOT0 MPOOHUKA MTPH
WCITOJI30BAHMH OCITMULIOTPadOB TSI U3MEPEHUH OTHOCHUTEIEHO «3EMITHY.
OrnopHbI BEIBOJ JOKEH OBITH COSAMHEH ¢ MOoTeHIHaIoM «3emtm» (0 B).

FlpaBMna No TeXHUKe 6e30NacHOCTH npu cepsucHOM 06C11y)KVIBaHVIM

Pasnen [Ipasuna no mexnuxe 6e30naCHOCMU RPU CEPEUCHOM OOCIYHCUBAHUU
COJICPKUT JOMOJIHUTEIBHYIO HH(YOPMAIHIO 0 0€30MaCHOM 00CTYKHBAHUU
npubopa. K oOciayxuBaHUIO yCTPOWCTBA JODKEH JIOMYCKAThCS TOJBKO
KBaTH(DUIUPOBAHHBIN TiepcoHaNl. [Ipexie yeM BBIMOIHATH KaKHue-ITu00
MPOLIEAYPHI IO 00CITYKUBAHHUIO, 03HAKOMBTECH ¢ [Ipasunamu no mexmure
bezonacHocmu npu cepgucHom oocayxrcusanuu v OOUwuUMU NPAGULAMU MEXHUKU
bezonacHocmu.

Bo usbexaHue nopaxeHus aneKTpU4yeckMM TOkoM. He npukacaiiTech K Or0JICHHBIM
KOHTAaKTaM pa3bEMOB.

He BbINoOnHAWTe onepauuu no o6cnyxuBaHNUIO B OANHOYKY. [Ipu oOcmyKuBaHUH
WM HACTPOWKE BHYTPEHHHUX dacTel mproopa psaoM AOJKEH HaXOAUTHCS
YeJI0BEK, CIIOCOOHBII OKa3aTh IEPBYIO IIOMOIIb U BHIIONHUTH PEAHUMALOHHBIE
MEPOTIPHUSTHSI.

OtcoeamHuTe nuTaHne. Bo m3bexaHue MOpaKEHMs SIEKTPHUECKHM TOKOM
nepes1 CHATHEM KPBIIIEK U KOXKYXOB JJIsl 00CTY)KUBAaHHS BBIKITIOYAaHTE MPHOOP
U OTCOEOUHSIUTE €r0 OT CETH.

Mpu obcnyxnBaHun npudopa ¢ BKNHOYEHHbIM NUTaHMEM NPUMUTE HEOOXOAUMbIE
Mepbl NPeAOCTOPOXHOCTU. B mpubope MOryT MpHCYTCTBOBATh ONACHBIE
HanpsbkeHus U Toku. Ilpekae ueM cHuMarh 3alluTHBIE TaHETH, IPOU3BOANTh
NaiKy WK 3aMEHY KOMIIOHEHTOB, OTKJIIOUUTE IUTaHUE, U3BJIEKUTE OaTapero (Ipu
ee HaJIMYMH) U OTCOCTUHNUTE HCIBITATEIbHBIC BBHIBOJIBI.

viii PyxoBoncTBO 10 skcruryaramuu ociuniorpados cepuun TBS1000B u TBS1000B-EDU
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MNpoBepbTe 6e3onacHoCTb nocne peMoHTa. Ilociie peMoHTa Beeraa npoBepsiiTe
LEJIOCTHOCTh 3a3€MJICHUS U AUIEKTPUIECKYIO IIPOYHOCTb.

YcnoBHble 0603HaYeHUs B AaHHOM PyKOBOACTBE

Hwxe nmpuBOAKUTCS CITUCOK YCIIOBHBIX 0003HAYCHHM, UCTIONB3YEMBIX B JAHHOM
PYKOBOZCTBE TI0 IKCILTyaTaIlHH.

MPEOYNPEXOEHUE. Ilpeoynpesicoenus o Oeticmeusx u yciosusx,
nPeOCmasIAIOWUX Yepo3y 05l HCUSHU UTU CHOCOOHBIX HAHECTU 8pPe0 300P08bI0.

OCTOPOXHO. IIpeoocmepecenusi 0 Oelicmausx u yCio8usix, CHOCOOHbIX
npusecmu K n0BpeNcOeHuio 0anHo2o npubopa uiu 0py2oeo 060pyo008anusl.

CumMBoOnbI M yCNOBHbIe 0003Ha4YeHUA Ha npubope
Huke mprBOAMTCS CITUCOK BO3MOXKHBIX 0003HAYEHUH Ha MpHOope.

m  O6o3naueane DANGER (OITACHO!) yka3siBacT Ha HEMOCPEIACTBEHHYIO
OIMACHOCTh MOJYYCHHUS TPABMEI.

B O6o3nauenne WARNING (BHUMAHMUE!) yka3siBaeT Ha BO3MOXHOCTh
MOTYYEHUS TPaBMBbI IIPU OTCYTCTBUU HETIOCPEICTBEHHON OMTACHOCTH.

B O6o3nauenne CAUTION (OCTOPOXHO!) yka3piBaeT Ha BO3MOXXHOCTb
MOBPEXICHNUS TAaHHOTO NPHUOOpa U APYTroro NMyIIECTBa.

Ecnu aTOT cUMBON HaHEeceH Ha npubop, 0BpaTuTech K PyKOBOACTBY

AN BbISICHEHNS XapakTepa NoTeHLWanbHO 0MacHoCTU U Mep 1o ee
NpeaoTBpaLLeHuto. (JTOT CUMBOI MOXKET Takke UCTOMNb30BATLCS ANA YKasaHus
Ha HOMUHAIbHbIE 3HAYEHNS B PYKOBOACTBE.)

Huxe mpuBOAUTCS CITUCOK CHMBOJIOB Ha IPUOOpE.

PyxoBozcTBO 10 3kcIutyatanuu ocimuiorpagos cepur TBS1000B u TBS1000B-EDU ix
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WHubopmarysi 0 COOTBETCTBUU

UHchopmauusa o cooTBeTCTBUM

B nHacTosiiiem paszene nNpuBOAATCS CTaHAAPTHI AIEKTPOMArHUTHOM
COBMECTHMOCTH, 0€30ITaCHOCTU U MPHUPOJOO0XPAHHBIC CTAHIAPTHI, KOTOPBIM
YIOBIETBOPSIET NaHHBINA MPHOOP.

CooTBeTcTBUE TPEOOBAHMAM NO INEKTPOMArHUTHOM COBMECTUMOCTH

3aaBneHne o  Ortseuaer TpeboBarmsam aupekTuBsl 2004/108/EC mo smexkTpoMarHuTHON
COOTBETCTBUM CTaHAApTaM COBMECTHUMOCTH. HpOBepeHO Ha COOTBECTCTBHUC NEPCUNCICHHBIM HHKE
EC — anekTpomarHuTHas ~ CTaHaapram (xak ykazano B Official Journal of the European Communities):

COBMEeCTUMOCTb
EN 61326-1:2006, EN 61326-2-1:2006. TpeGoBaHus 1O AIEKTPOMArHUTHON

COBMECTUMOCTH JUII KOHTPOJIBHO-M3MEPHUTEIBLHOTO U J1a00paToOpHOTO
aneKTpoobopyaoBanus. 1 2 3

®  CISPR 11:2003. O6pryHBIC ¥ HABEEHHBIC H3TYICHISI, Tpyma 1, kirace A.
B [EC 61000-4-2:2001. 3antummeHHOCTD OT 3JEKTPOCTATHUECKIX Pa3psaoB.

m  [EC 61000-4-3:2002. 3amumieHHOCT OT AJICKTPOMAarHUTHBIX
PaaMOYACTOTHBIX TTOJICH 4.

m  [EC 61000-4-4:2004. 3amuineHHOCTs OT HEePEeIagoB U BCIIECKOB
HaNPSHKCHHUS.

®  [EC 61000-4-5:2001. 3auuieHHOCTh OT CKAYKOB HAIPSDKEHUS B CETU
MUTAHUS.

m  [EC 61000-4-6:2003. 3amuIieHHOCTh OT HABEACHHBIX PaAHO4YaCTOTHBIX
rnomex. 5

B [EC 61000-4-11:2004. 3amuiieHHOCTs OT TTOHKCHUS M TIPOTTaIaHUs
HAIIPsKCHUA B CCTU NTUTAHUA 6.

EN 61000-3-2:A1/A2 2009. ['apmoHHYECKHE M3Ty4YEHHs CETH EPEMEHHOTO TOKA.
EN 61000-3-3:2008. 13meHeHus HanpspKeHUS, QIIYKTYalMd U (IMKEP-IIyM.

KoHTakTHbIN agpec B EBpone.
Tektronix UK, Ltd.
Western Peninsula
Western Road
Bracknell, RG12 1RF
United Kingdom (BenukoOputanmsi)

X PyxoBoncTBo 1o skcruryaranuu ocipuniorpados cepun TBS1000B u TBS1000B-EDU
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KoHTponbHO-u3MeputenbHble Npubopbl U o6opyaoBaHue

Wudopmanust 0 COOTBETCTBHU

OtBeuaet TpeboBanusam aupektuBbl 2004/108/EC mo 3neKTpoMarHUTHON
COBMECTHMOCTH IIPU YCJIOBUM MCIIOIb30BAaHUA C U3ACIHIMHU, YKa3aHHBIMHU B
Tabnuie XapakTepucTuk. COOTBETCTBYET XapaKTEPUCTHKAM dJIEKTPOMArHUTHOM
COBMECTHUMOCTH JUIsl YKa3aHHbBIX u3nenui. [lpu ucnonp3oBaHuM ¢ IpyrUMHU
U3AETHSIMU MOXKET HE COOTBETCTBOBATH TPEOOBAHUSIM JUPEKTHUBBI.

KoHTakTHbI agpec B EBpone.
Tektronix UK, Ltd.
Western Peninsula
Western Road
Bracknell, RG12 1RF
United Kingdom (Benmukobpuranus)

1 MpuBop npeaHasHayeH Anst UCMONb30BaHWS TOMbKO B HEXMIbIX MOMELLEHUsIX. [Py MCNONb30BaHUN B XUMbIX
MOMELLEHUSIX CIIELlyeT YUUTLIBATb, YTO NPUGOP MOXET ObiTb MCTOYHUKOM SNIEKTPOMArHUTHBIX MOMEX.

2 I'IpM noaKnK4eHnn OGOpyﬂOBaHMﬂ K TeCTUpyEeMomy 06'beKTy MOTyT NOABUTLCA U3NYYEHNA, NPEBbILLALME
YPOBHW, YCTaHOB/EHHbIE AaHHbIMW CTaHAapTaMu.

3 [inga oBecrieyeHms COOTBETCTBIS NEPEUNCTIEHHBIM CTAHAAPTAM MO 3MIEKTPOMArHUTHOM COBMECTUMOCTM CrieayeT
CMONb30BaTh BbICOKOKAYECTBEHHbIE SKpPaHMPOBaHHbIE kabenu.

4 CwmeLLeHe ocumnmiorpaMmbl He Gonee YeM Ha 3 JeneHns unm yBennyeHne
pa3smaxa LUyMoB He Bonee YeM Ha 6 AeneHui Npy BO3AEACTBUM M3NyYaeMblX
nomex no IEC 61000-4-3.

5 CwmelLLeH1e ocunnnorpaMMbl He Gonee Yem Ha 2 AeNeHIst Unu yBENUYeHe
pa3maxa LymMoB He 6onee Yem Ha 4 feneHns npu BO3AeNCTBUM KOHOYKTUBHbBIX
nomex no IEC 61000-4-6.

6 Kputepuit apcheKTMBHOCTM C NPUMEHSNCA NS TECTOBbIX YPOBHEN NOHIKEHNA HANpsXeHna 10 70 %/25 UMKroB
1 npepbiBakus Hanpsbkernst Ao 0 %/250 umknos (IEC 61000-4-11). Ecnm npubop nepexoaut B pexum

MOHWXEHHOTO NOTPEBEHISI SHEPTIM NPU MOHVKEHUM YPOBHS HAMPSHKEHWS! UMK €ro NpepbIBaHUN, ANsi ero
BO3BpaTa B Npeablaywiui pexum paboTsl notpebyetcs bonee 10 cekyH.

COOTBeTCTByCT Tp€60BaHI/IHM CICAYIOIICTO CTaHdapTa IJIsd paHHOKOMMYHHKaHHﬁI

B CISPR 11:2003. OObruHBIe 1 HaBeIE€HHBIE U3Ty4YeHHs, Tpymnma 1, kimacc A, B
coorBercTBHU ¢ EN 61326-1:2006 u EN 61326-2-1:2006.

KoHTakTHbIN agpec B ABcTpanuu/Hoson 3enaHguu.

Baker & McKenzie

Level 27, AMP Centre

50 Bridge Street,

Sydney NSW 2000, Australia (ABcTpanus)

He cootBerctByet TpeboBanusm FCC 47 CFR, yacts 15.

Poccuiickoe IpaBUTEIHCTBO MOATBEPIMIO COOTBETCTBHE 3TOTO Iprudopa
poccuiickum crangaptam I'OCT.

X1

www.tehencom.com
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WHubopmarysi 0 COOTBETCTBUU

CooTBetcTBUE TpGGOBaHMﬂM No TeXHMKe 6e30NacHOCTH

B aToM pasnene nepedncieHbl CTaHAapThl 0€30MaCHOCTH, KOTOPBIM COOTBETCTBYET
mpuodop, a TakXke Apyras nHOopMamws M0 0€30MaCHOCTH.

3aaBneHue o  IlpoBepeno Ha coorBercTBHE cinenytomemy cranaapty (Official Journal of the
cooTBeTcTBUM cTaHpaptam  European Union).
EC: Hu3KoBONbLTHOE

Hupektua 2006/95/EC 1o HU3KOBOJIBTHOMY 00OPYIOBAHHIO.
obopynoBaHue

m  EN 61010-1. be3onacHOCTb 3/I€KTpUYECKOTO 00OPYIOBaHHUS ATl U3MEPEHHUS,
yIpaBieHHs 1 1aboparopHoro npuMenenns. Yacte 1. OOmue TpeGoBaHus.

B EN 61010-2-030. be3omacHOCTh 3NEKTPUUYECKOTO 000PYIOBaHUS IS
M3MEpEeHNs, YIIpaBJICHH 1 JJabopaTOpHOTO MpUMeHeHus, JacTh 2-030:
Oco0rpie TpeOOBaHUS K UCIBITATEIFHBIM U U3MEPUTENBHBIM LIETISIM.

B EN 61010-031. TpeGoBanust 6€30MacHOCTH K IIyHaM 3JIEKTPUIECKUM
PYYHBIM UIS DJICKTPUUECKUX U3MEPEHHI U UCIIBITAHHUH.

MepeyeHb ucnbitatenbHon = UL 61010-1. besonacHoCTh 51eKTpHYECKOro 000PYI0BaHHUS Il M3MEPEHHUS,
na6opatopum, yhpasjieHus U JiaboparopHoro npumMeHeHus. Yacts 1. OOmme TpeboBaHusI.

ReicTeuTenbHbin B CLUA - UL 61010-2-030. be30omacHOCTb 3JEKTPUYESCKOTO 000PYIOBaHUS IS

M3MEpEeHHS, YIIPABIEHHsI 1 JJa0OpaToOpHOTO MpUMeHeHus, yacTh 2-030:
Oco06ble TpeOOBaHMS K UCTIBITATENbHBIM U U3MEPUTEIBHBIM LETISIM.

® UL 61010-031. TpeGoBanus 6€30MaCHOCTH K IIyTaM JJICKTPHIECKIM
PYYHBIM JJIS NEKTPUUECKUX U3MEPEHUN U UCIIBITAaHUM.

CeupgetenbctBo, = CAN/CSA-C22.2 No. 61010-1. be3onacHOCTb 31€KTPUUECKOTO
pencTeuTenbHoe B KaHage 000pya0BaHUS T U3MEPCHUS, YIPABJICHHSI U JIAOOPATOPHOTO MPHUMEHEHHS.
Yacts 1. O6mme TpeboBaHusI.

B CAN/CSA-C22.2 No. 61010-2-030. be3zonmacHOCTh 3JIEKTPHUUIECKOTO
000pYIOBaHHS 1JIsi K3MEPCHUS, YIIPaBICHHS U JJAOOPaTOPHOTO MPUMEHEHNS,
gacTtb 2-030: Oco0Oble TpeOOBaHUS K UCTIBITATEIBLHBIM H U3MEPUTEIHHBIM
LETISIM.

B CAN/CSA-C22.2 Ne 61010-031. TpebGoBanus 0€30MaCHOCTH K IIyTIaM
ANEKTPUIECCKUM PYUYHBIM IS DJIEKTPUUECKUX U3MEPEHHU M UCTIBITAHUH.

xii PyxoBozcTBO 10 3kcIutyatanuu ocimuiorpagos cepur TBS1000B u TBS1000B-EDU
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Nudopmanust 0 COOTBETCTBHH

HononuutenbHble ® 1EC 61010-1. be3onacHOCTb 2IEKTPHYECKOTO 000PYAOBAHUS IJIs1 U3MEPEHUS,
CTaHAapThbl yIpaBieHus u Jadoparoproro nmpuMeHerus. Yacts 1. O0mue TpeboBaHuUs.

B JEC 61010-2-030. be3omacHOCTb 3IEKTPUIECKOTO 000PYIOBAHUS IS
M3MEpEeHHs, YIPaBIeHHs U 1abopaTopHOTO MpUMeHeHus, yacTb 2-030:
Oco0ble TpeOOBaHMS K UCTIBITATENEHBIM U U3MEPUTEIBHBIM LETISIM.

m JEC 61010-031. TpebGoBanust 6€30MaCHOCTH K IIyIIaM JJICKTPHICCKUM
PYYHBIM IS SNEKTPUUECKUX U3MEPEHUN U UCIIBITAaHUM.

Tun obopygoBaHua  TecToBoe M M3MEPUTENIBHOE 0OOPYIOBAHHE.

Knacc 6esonacHoct  Kiacc 1 — 3a3emuieHHBIN iprOOp.

OnucaHue cTeneHen Crenenp 3arpsa3HeHHs, BO3MOXKHOTO BOIM3H MprOopa U BHYTpH Hero. OOBIYHO
3arpsA3HeHns CYHTAETCS, UTO TTapaMeTPhl CPebl BHYTPH MpHOOpa T€ JKe, YTO B CHAPYKH.
[Tpubop MOMKEH UCIOIB30BATHCS TOJIBKO B CPElie, MapaMeTphl KOTOPOM MOIXOSAT
JUTSL €TO DKCIUTyaTalluy.

B Crenenb 3arps3HeHus 1. 3arpsa3HEHUs OTCYTCTBYIOT MM SIBJISIOTCS CyXUMH
1 HenpoBosuMH. [IpnOops! NaHHON KaTeropuu OOBIYHO 3aKJIIOYEHBI B
TepMETHYHYIO 000JIOUKY WM YCTAHABIMBAIOTCS B YHCTHIX MIOMEIEHUIX.

B  Crenenb 3arpsi3HeHus 2. OOBIYHO MPUCYTCTBYET TOJIBKO CyX0€ HETPOBOISIIEE
3arpsizHeHue. MHOrna MokeT HaOMonaTbesl BpeMeHHasl TPOBOAUMOCTD,
BbI3BaHHAs KOHIEHcanuue. Takue yclnoBUs TUIIMYHBI JUTS KUJIBIX U pabouux
noMeleHni. BpemenHas koHneHcanus HaOMonaeTcsl TOJIBKO B TEX CIIydasx,
Korma nmpubop He paboTaer.

B Crenens 3arpa3Henns 3. TokompoBossiiee 3arpsA3HEHNE UITH CYyX0e
HEIMPOBOJAIIEE 3arpsi3HEHNE, KOTOPOE MOYKET CTAaTh TOKOIIPOBOISALINM MPHU
KOHJICHCAIIMK. JTO XapaKTEPHO VIS 3aKPBITHIX IOMEIEHUH, B KOTOPBIX HE
BE€ACTCA KOHTPOJIb TEMIICPATYPhI U BIIAXJKHOCTH. Mecto 3al[UIICHO OT NPAMBIX
COJTHEYHBIX JIyueH, OIS U BeTpa.

®  CremneHb 3arps3HCHUA 4, 3anH3HCHI/IH, 06J1a1:[a}oume IMOCTOSIHHOM
IpOBOANMOCTBIO (HpOBO,Z[SIH_IaH ObLIb, BOJA WX CHCF). Tunmaasie YCII0BUA
BHC IIOMCHICHMUA.

CreneHb 3arpasHeHnss  Crenens s3arpsasnenus 2 (cormacno IEC 61010-1). PaccunTano Ha HCIIONb30BaHUE
WCKJTIOUUTENIEHO B CYXHX MOMEIICHHUSX.

PyxoBozcTBO 10 3kcIutyatanuu ocimuiorpagos cepur TBS1000B u TBS1000B-EDU xiii
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WHubopmarysi 0 COOTBETCTBUU

Onucanue kateropun  MzmMepuTenbHbIE KIEMMbI JAHHOTO MPHOOPA MOTYT MCIOIb30BATLCS IS
W3MEpeHWs W  M3MEPCHHUs CCTeBOTO HANPSDKCHHS OIHOM HIIM HECKONBKHX 3 NEPeYHCIICHHBIX
nepeHanpskeHns HUKE KaTeropuit (CM. HOMUHAJIbHbIE 3HAUEHUs, YKa3aHHbIe Ha MPUOOpPE U B
PYKOBOZCTBE).

L] KaTel"OpI/Iﬂ 1I. L[CHI/I, MOAKIOYAaCMbIC HETIOCPCACTBCHHO K ITPOBOJKE 30aHMUl B
TOYKaxX IMOAKIIOUCHUA (pO36TKI/I uT H.).

®m  Kareropus III. B npoBozake 1 pacrpenenuTenbHbIX CUCTEMAaX 31aHUH.

B Kareropus IV. ¥ HCTOUHMKOB MUTaHUS 31aHUI.

[MTPUMEYAHUE. Tonvko yenu cemesoco numanus umerom Kamezopuio
nepenanpsiicenus. Kamezopuro uzmepenus: umerom moubko usmepumenbHvle
yenu. /lpyeue yenu npubopa He umerom Kame2opuil.

Kateropua  Kareropus nepenanpsixenus Il (cormacno IEC 61010-1).
nepeHanpsaxeHns cetn

MpaBuna oxpaHbl OKpyXatowwei cpeabl

B sTOM pasnene copepkarcs CBeICHHS O BIMSHHU IpUOOpa Ha OKPY>KAIOIIYIO
cpeny.

Yrunuszauma npubopa no  Ilpu yrunmsanum npubopa U €ro KOMIOHEHTOB HEOOXOAMMO COOIIONATH
OKOHYaHMM CpoKa CNyXObl  TIPHBEICHHBIC HIKE NPABUIIA.

YTunusaums o6opyaoBanusi. Ilpu M3roToOBIEHUH 3TOTO MPUOOPA UCTIOIB30BAIKCH
MpHUpOAHBIE pecypchl. [Ipubop MoXkeT comepKaTh BEIeCTBa, OMACHBIE IS
OKpPYXalOILIeH cpeibl ¥ 30POBbs JIFOACH B ClIydae €ro HENMPaBUIbHON yTHIM3aUU
10 OKOHYaHHWH CPOKa CIykO0bl. Bo n3bekaHue nomnaganus moJoOHBIX BEIIECTB

B OKPYKAIOIIYIO Cpeay ¥ JJIsi COKpAIeHus pacxofa MPUPOIHBIX PECYPCOB
PEKOMEHTyeTCsl YTIIM3UPOBATh JaHHBIA MPUOOp TaKUM 00pa3oM, YTOOBI
00ecrneunTh MaKCUMAaJIbHO MOJTHOE TIOBTOPHOE UCTIONIB30BaHIE €r0 MaTepraoB.

OTOT CMMBON 03HAYaeT, 4TO AaHHbIN Npubop COOTBETCTBYET TpeboBaHNAM
EBponeiickoro cotosa, npuBeaeHHbIM B anpektueax 2002/96/EC n 2006/66/EC
00 yTMnmu3aumm anekTpU4ECcKoro 1 dnekTpoHHoro obopyaosaHus (WEEE) u
anemeHToB MuTaHus. CBeaeHns 06 ycrnoBusIX yTunuaaumm cM. B pasgene
TeXHU4Yeckoi NoaAepxXKku Ha Beb-yane Tektronix (www.tektronix.com).

OrpaHnyeHne  JlanHbIi NpHOOP OTHOCUTCS K IPOMBIILIEHHBIM KOHTPOJIbHO-U3MEPHUTEIBHBIM
MCNOMb30BaHUS onacHbIXx  Ipubopam u He moamanaer mox aevictsue dupexktussl 2011/65/EU mo
BelecTs  OTPAHHMUCHHIO HCIIOB30BAHHS OMIACHBIX BEIECTB B ANIEKTPOOOOPYIOBaHNH U
ANIEKTPOHHOM 00OpYIOBaHUU BILIOTH 10 22 urons 2017 r.

Xiv PyxoBoncTBO 10 skcruryaranuu ocipuniorpados cepun TBS1000B u TBS1000B-EDU
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[pucTynas Kk paboTte

Ludpossle 3anomunatomue ocumuiorpadst cepun TBS1000B u TBS1000B-EDU
MPEACTABISAIOT CO00i1 HeOONbIINE JIeTKHEe HACTONBHBIC YCTPOUCTBA, KOTOPBIE
MOTYT HCIIOJIb30BaThCs IPU U3MEPEHUAX OTHOCUTENILHO 3€MIIU.

B nanHO# T71aBe ONKCaHbl CIOCOOB! BHIITOHEHUS CIEAYIONINX 3a/1ad.
B [logroroBka ycrpoiicTBa K pabote

B BrmonHeHne OBICTPOH MPOBEPKH (HYHKITHI

B BrpinojHeHHE MPOBEPKU NPOOHUKOB U KOMIIEHCANNS TPOOHHKOB
B Bri6op koaddunmenta ocnabiaeHus mpoOHUKa

B Vcnonp30BaHNE aBTOKAJIHOPOBKH

MIPUMEYAHUE. [locne sxmouenuu ocyuinozpagha umeemces 03MONCHOCb
8b10pamMb A3bIK IKPAHHLIX cO0OWeHUll ocyuriozpaga. B n1obotl Momenm MO*CHO
noayuums docmyn k napamempy Cepeuc W A3vik u 6b16pamov s3vik.

OcHOBHble (PyHKLMK

Yucno Monoca Yacrora

Mopenb KaHanoB nponyckaHus BbIOOPKM OkpaH

TBS1052B-EDU 2 50 My 1 Tebib/c LiseTHom
TBS1052B 2 50 My 1 Tebib/c LiseTHom
TBS1072B-EDU 2 70 MI'y 1 TBbIb/C LiseTHom
TBS1072B 2 70 My 1 Tebiblc LiseTHom
TBS1102B-EDU 2 100 MI'y 2 'BbIb/C LiseTHom
TBS1102B 2 100 My, 2 'eblb/C LiseTHoi
TBS1152B-EDU 2 150 MI'y 2 'ebibl/c LiseTHoM
TBS1152B 2 150 MI'y 2 'BbIG/C LiseTHom
TBS1202B-EDU 2 200 MIy 2 'BbIb/C LiseTHom
TBS1202B 2 200 Mly, 2 'eblb/C LiseTHoi

B KOHTEKCTHO-3aBUCHMasl CIIPAaBOYHAS CUCTEMa
B [Isernoi XXK-gucnneli ¢ quarosaipio 7 Ji0HMOB
® B npubop BCTpoeHBI 00yJaromre Kypchl (Toiabko B Moaeisix EDU)

B [IpenenbHble TECTHI, PETUCTPALIMS TaHHBIX U rpaduKH TPEHIOB (3a
nckioueHneM mMoxaeneii EDU)

®  HezaBucumeie JABYXKaHAJIbHBIC CUCTYUKHU

B HacTpauBaeMmblil ipezien mojockl npomyckanus 20 MI'ng

PyxoBozcTBO 10 3kcIutyatanuu ocimuiorpagos cepur TBS1000B u TBS1000B-EDU 1
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[Ipucrynas x pabote

® 2500 oTcueToB Ha KayKObINA KaHaN

B ABTOyCTaHOBKa

B ABroMaTruueckas yCTaHOBKa IPEJesIOB U3MEPEHUI

B 3anoMHHaHHE HACTPOEK U OCIMIIIOIpaMMBbI

®  [lopr 3anomunatomero ycrpoiictsa USB ans xpanenus aitios

®  Oo6wmen undopmanueii ¢ [1K gepez USB-mopT ycTpoiicTB ¢ moMomniso
nporpammHoro obecniedeHuss OpenChoice mist cesizu ¢ [IK

®  [logkmrouenue k koHTposwiepy GPIB ¢ momMolbi0 JOMOTHUTENBHOTO aJanTepa
TEK-USB-488

B Kypcopsl U nojst 3HaYeHUH

®  Jlone 4yacTOTHl CHHXPOHU3AINU

B 34 aBTOMaTHYECKHX U3MEPEHUS U CTPOOMPOBAHHE H3MEPEHUI

B VYcpenHeHHe CHTHAJa U MIUKOBOE JICTEKTHPOBAHUE

®  Maremarndyeckue QYHKIMN: OTIEPAlN CIOKCHUS, BEIMUTAHUS U YMHOXKCHHS
B BricTpoe npeodpazoanne Oypre (BIID)

B PeXHM CHHXPOHHU3AIMU T10 JUTUTEITEHOCTH UMITYJIbCa

B PexuM CHHXPOHHM3ALUH 110 BUJEOCUTHATY C BO3MOXXHOCTBIO BEIOOpa CTPOKU
B BHemHss CHHXPOHU3ALMS

B PaznuyHble peKUMBI IOCIECBEUCHUS SKpaHa

B HWuTtepdeiic monp3oBarens U crpaBka Ha 11 s3pikax

®  OyHKOUS MacITaOUPOBaHUS

MogroToBKa K pabote

LHyp nuTaHus CrenyeTr UCTOIB30BaTh TOABKO IIHYPHI, BXOAAIINE B KOMILIEKT JaHHOTO
ocmmiorpada. [lpunoscenue C: IlpunaonesxcHocmu CONEPKUT CITUCOK
OCHOBHBIX U JOTIOTHUTEIBHBIX PHHAIICKHOCTEH.

ACTOYHUK NUTaHUSA Hcrounuk nutanus: 90-264 B . NepeMeHHOro Toka, uacrora 45-66 I'n. Ilpu
WCIOJIh30BAHUY UCTOYHUKA TUTaHus ¢ 4yactotoit 400 [ HanpsbkeHNe TOHKHO
cocTaBisATe 90-132 B (, » mepeMeHHOro ToKa, yactota 360—440 I'm.

MaxkcumanbsHast HoTpedisieMast MOITHOCTh coctasisieT 30 BT.

2 PyxoBozcTBO 10 3KcIutyaTanuu ocimuiorpagos cepun TBS1000B u TBS1000B-EDU
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[Ipucrynas x pabote

npOyLIJVIHa and HJ‘IH 3alllUThI ocunnnorpa(ba CIIYKUT CTaH,I[apTHBIfI 3aMOK, HpI/IMeHHeMHffi
3aKkpenneHus npudbopa B MIEPEHOCHBIX KOMIIBIOTEPAX WJIM TPOCUK C 3aMKOM, NMPOMYIIEHHBIN yepes
CIIEIMAIbHOE OTBEPCTUE B KOPITYCE.

OTBepcThe NoA TPOCHK C 3aMKOM OTBepcTye NoA 3aLKTHbIN LUHyp nuTaHus
3aMoK

MMPUMEYAHUE. Ocyunnocpagh oxnasxcoaemcs bnaeodaps konsexyuu. /s
NPOX0JHCOEHUS. 030V UIHO20 NOMOKA HEOOXOOUMO OCMABTIAMb NPOCEEMbL He MEHee
5 e¢m no 6oxkam u ceepxy npubopa.

BeHTUnsAums

MpoBepka paboTocnocobHOCTH

[TpoBepka paboTOCHOCOOHOCTH TO3BOJISIET YOSIUTHCA B MIPaBUIIBHOM pabore
ocmmniorpada.

Knonka BKI/BbIKI

@ 1. Bkntounte ocumnnorpad.
Haxwmute kHornky HacTpoiika no ymonvanuto.

=

3HaueHre no ymonyaHuio koadduLmeHTa

PASSED ocnabnexus ans npobHuka — 10X.

KHonka «HacTpoiika no ymonyaHuo»
PROBE COMP

PyxoBozcTBO 10 3kcIutyatanuu ocimuiorpagos cepur TBS1000B u TBS1000B-EDU 3
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[Ipucrynas x pabote

2. ogcoeannute npobHuk TPPO051, TPP0101
unn TP0201 k kaHany 1 Ha ocuyunnorpade. [ins
9TOr0 COBMECTUTE NPOpesb B pasbeme NpobHuka
C BbICTYNOM Ha 6aliloHeTHOM pasbeMe kaHana 1,
BCTaBbTE Pa3beM W NOBEPHUTE €ro N0 YacoBON
CTpenke Ans ukcamm.

A [MogkniounTe HaKOHEYHUK NPOBHMKA 1 BbIBOS
CH1 3a3emneHud Kk koHtaktam PROBE COMP.

3. Haxwmwure kHonky ABTOYCT. B Tteuenve
HECKOMbKUX CEKYHA Ha 3kpaHe oTobpaxaeTcs
MeaHap C pa3MaxoM npumepHo 5 B n yactoton
1k,

Haxmute aBaxabl KHOMKy MeHio 1 kaHana 1

- Ha nepefHen naHenu 45 yaaneHus ¢ skpaHa
CUrHana kaHana 1, 3aTem HaXMuUTe KHOMKY MEHI0
2 kaHana 2 gns oTobpaxeHus curHana kaHana 2
1 NoBTOPUTE Warn 2 n 3.

Kanu6poska: MPOVNAEHO 4. Ybepoutech B TOM, YTO KannbpoBOYHbIE TECTbI
npongeHbl. Haxmute kHonky Cepsuc P - panee
- 113 2 (B Mogensx EDU HaxmuTe KHOMKY Aanee
nosTopHo) P CocTosiHne cuctembl > PasHoe.
Cwm. Kanu6poka MPOMAEHA

Be3zonacHocTb npu paboTe ¢ NPOGHMKOM

[epen npuMeHeHnEM MPOOHUKOB MPOBEPHTE U COOIIOIANTE TPEICITbI
HU3MEPSEMbIX 3HAUCHUI.

Ha xopmryce mpoouuka TPP0051, TPPO101 wiu TPP0201 mmeercs
MPEIOXPAHUTENBHOE KOJIBLIO JUISl MANbIIEB, IPEIHA3HAYCHHOE JJIS 3alIUTHI OT
MOPAKEHUS DIIEKTPHUUECKUM TOKOM.

lMpenoxpaHnTenbHoe KombLo

MPEQYMNPEXLOEHUE. Bo uszbesicanue nopaxceHus s1eKmpudeckum moKom npu
UCTIONB30BAHUU NPOOHUKA NPUKACAUMECH K KOPHYCY NPOOHUKA MOIbKO Gblule
npedoXpaHuUmenbHo20 Koabyd.

Bo uzbescanue nopastCerus 1eKmpudeCcKum moKom npu UCnoib306aHuU np06Hu1<a
He Kacatumecb MEMAaIIU4eckKux yacmell HakOHe4HUKa npO6HMKll, NOOKIIOUEHHO20
K UCMOYHUKY nUumaHusl.

4 PyxoBozcTBO 10 3KcIutyatanuu ocimuiorpagos cepun TBS1000B u TBS1000B-EDU
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[Ipucrynas x pabote

[lepen nmpoBeneHEM JTHOOBIX H3MEPEHHUN CIIEAYET MOAKIIOYHTE MPOOHUK K
ocruiorpady ¥ MOJACOCTUHUTE 3a3eMJICHHE.

BbinonHeHue npoueaypbl KOMNEHCALMM NPO6HMUKA BPYYUHYHO

Jus cormacoBaHust MpOOHWKA C BXOJHBIM KaHAJIOM MOXKHO BPYYHYIO BBHITIOTHHUTH
OTIMCAaHHYIO HIDKE MPOIEAYpY.

PROBE COMP KHonka
«ABTOYCT»

1. Haxwmute kHonku 1 > TMpoGHuK» HanpsikeHue
» 3atyxaHue u Bbibepute 10X. MogcoeanHuTe
npobHuk TPP0051, TPP0101 unn TPP0201 k
kaHany 1 Ha ocuunnorpade. Ecnu B kauecTse
HaKOHEYHMKa NPOBHUKA NCNONb3YETCS KPHOYOK,
HeobXxoaMMO XeCTKO 3aKpenuTb ero B NPobHMKe
Ans obecneyeHns HagEXHOro NOAKIOYEHNS.

2. T[loacoeouHUTE HAKOHEYHWK NMPOBHMKa
k BbiBoZy PROBE COMP ~5V@1kHz
(KomneHcaums npobHMKOB, nepeMeHHoe
BbIXOHOE HanpsbkeHneM 5 B npu vactoTe 1 kL),
a OMOpHbIN BbIBOA NPOBHUMKA — K BLIBOZY kopryca
PROBE COMP (KomneHcauusi npoBHUKOB).
BbiBeauTe curHan kaHana Ha 3kpaH, a 3aTem
HaxmuTe kHonky ABTOYCT.

3. TposepbTe opmy 0TOBpaxaemoro curHana.

[NepekomneHcaLus

HepocTaToynas komneHcauus

MpaBunbHas KoMNeHcaLms

4. pn HeobXxoaMMOCTH HAcTpOIATe NPOBHMK.
[MoBTOpSIATE HACTPOMKY NO MEPE HEOOXOAMMOCTM.

PyxoBozcTBO 10 3kcIutyatanuu ocimuiorpagos cepur TBS1000B u TBS1000B-EDU 5
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[Ipucrynas x pabote

YctaHoBKa ocnabneHus npobHuKa

NmeroTcst poOHUKH ¢ pa3InIHBIMU 3HAYEHUSAME OCIa0NeHNs, BIUSIOMUMEI Ha
BEPTHUKAIBHBIA MAcIITad OCIMIUTIOTPAMMEI CHTHAIA.

Br16epurte k03 GHUITHEHT, COOTBETCTBYIOIINH 3aTyXaHHUIO IpoOHMKa. Hampumep,
4T00BI yCTaHOBUTH KodduuneHT 10X as npoOHKKa, MOJCOSTUHEHHOTO K
kaHany 1, cnienyer Haxkate 1 P> IIpoonux » Hanpsikenue P 3aryxanue

u BeIOpaTh 10X.

[TPUMEYAHUE. 3nauenue no ymoruanuio napamempa 3amyxanue — 10X.

[Tpu M3MeHeHNH MOJOKEHHS TIepeKIItouaTeNsl 3aTyXaHus Ha IPOOHHKE
P2220 caenyeT Tak:xke COOTBETCTBEHHO U3MEHUTH MapaMeTp «3aTyXaHue»
ocrutorpada. Ilepexmodarens umeeT monokeHus 1X u 10X.

nepeknyartenb ocnabnenus

[MTPUMEYAHUE. IIpu ycmanoske nepexirouamens ociabienus 6 nonodcenue 1X
no10CA NPONYCKAHUs ocyurioepaga oepanuvena npoonuxom P2220 oo 6 MIy.

Ymobul ucnonb306ame 6Cro NOIOCY NPONYCKAHUA OCYULTOSPAGha, YCManogume

nepexnroyamens 6 nonodcenue 10X.

YcTaHoBKa Maclutaba npobHMKa ToKa

ITpoOHUKHN TOKa 00ECIICUNBAOT CUTHAN HANPSKCHUS, TIPOMOPIIMOHATBHBIH
TOKy. UTOOBI YyCTaHOBHUTH MaciiTad MpoOHUKA TOKa, TpeOyeTCsT HacTpoiKa
ociniorpaga. Ilo ymomuanuro npumensiercs macirad 10 A/B.

Hanpumep, yTo65! yCTaHOBUTH MacITad 1jsl IpOOHKKA, MTOJCOESTMHEHHOTO
K ka"any 1, cienyer Haxats 1 P> [Ipo6ouuk P Tox » Macmrad, a 3aTem
BBIOpaTh HY)KHOE 3HAUCHHE.

6 PyxoBozcTBO 10 3kcIutyaTanuu ocimuiorpagos cepur TBS1000B u TBS1000B-EDU
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ABToKanubpoBka

[Ipucrynas x pabote

[Mporueaypa aBTOKATHOPOBKH MO3BOJIAET OBICTPO ONTUMHU3UPOBATH CUTHATBHBIN
TpakT ocumiutorpada Juist odecnedeHns MaKCUMaJIbHOW TOYHOCTH M3MEPCHUH.
Ora npoueaypa MOXKeT ObITh BBITIOTHEHA B J1F000I MOMeHT. OmHaKo npu
M3MEHEHUH TeMIIepaTypbl OKpyKarolei cpeabl 0onee ueM Ha 5 °C ee BBIMTOTHEHUE
obs3arensHO. [Iporenypa aBTOKaIMOPOBKY 3aHUMAET MPUOIM3UTEIEHO BE
MHUHYTBI.

Jns obecrniedenns TOUHON KaJMOPOBKH BKITIOUNTE MUTAaHKE OcCIHuIorpada u
MOAOKINTE IBAALATH MUHYT, YTOOBI FApAaHTUPOBATH €TO TIPOTPEB.

JI1st KOMIIEHCAlMU CUTHAIILHOTO TPakTa OCIHHUIOrpada OTCOSIUHUTE BCE
MPOOHUKH U Kabelu OT pa3beMoB nepeaHe nanenu. [locie aToro Beibepute
CepBuc P BbINOJHUTH CAMOKAJNOP. ¥ CIeAyHTe HHCTPYKIMSIM Ha dKpaHe.

OGHOBMEHWe MUKPONPOrpaMMHOro obecneyeHus yepes UHTepHeT

MoBepka TekyLwwen Bepcum
MUKPONPOrpamMmMHOro
obecneyeHus

MpoBepka nocneaHen
AOCTYNHON Bepcumn
MWUKPONPOrpamMMHOro
obecneyeHus

OO6HoBUTE MUKpOIIporpaMMHoe obecniedenue ocummiorpaga TBS1000B, utoOsr
HOJIY4YHUTh AOCTYI K HOBBIM (DYHKLMSM U UCHPABICHUAM OIIHOOK. MOXHO
00HOBUTH ociuutorpad ¢ ncnonb3oBanueM MHTepHETa U 3aIIOMUHAIOIIETO
yctpoiictea USB. IIpu orcyrcTBum nocryna k HTepHETY 00paruTech 3a
CBEJICHUSAMU O MPOIeaypax 0OHOBICHHS B Kopriopanuio Tektronix.

1. Bxmounte ocuwiorpad.

2. Jlna TBDS1000B: naxmure CepBuc P - najee - crp. 1 u3 2 » Cocrosinue
cuctembl P Paznoe.

Jis TBDS1000B-EDU: Haxkmute CepBuc P> - najee - 1 u3 3 » - nanee -
cTp. 2 u3 3 » Cocrosnue cucrteMsl P Pasnoe.

3. Ha skpane ocumiorpada IMossBUTCS HOMEP BEPCHH MHKPOIIPOTPaMMHOTO
oOecrieuenus.

1. OrtkpoiiTe Be6-0003peBaTeNs M MEepeHanTe MO aapecy
www.tektronix.com/software.

2. Bsemure TBS1000B B 0xHO moucKa.

3. B cnmcke uMeromerocss MUKpOIporpaMMHOTO OOecTieueH s HaiiuTe
nocneanioro Bepeuto g TBS1000B. [TosepsTe HOMEp Bepcuu.

PyxoBozcTBO 10 3kcIutyatanuu ocumuiorpagos cepur TBS1000B u TBS1000B-EDU 7
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[Ipucrynas x pabote

Ecnu nocnegHsas Bepcus 1. 3arpy3uTe HOCIEIHIO BEPCHUI0 MUKPOIIPOTPAMMHOTO O0ECTIEUSHHS C

HOBEe YCTaHOBMEHHOro caiita www.tektronix.com/software ma I1K. PazapxuBupyiite daiins! u
Ha TBS1000B cronupyiTe aiii MUKpOIpOrpaMMHOTO 00eCTIeYeHUs B KOPHEBYIO TaIKy
MUKPOMPOrPaMMHOr0 3anoMuHaromero ycrpoicrsa USB.
obecneyeHus, 06HOBUTE 2, Bcraesre 3anomuHaromiee yerpoiictBo USB B USB-pasbeM Ha repeHei
ero. MaHenu ocuiorpada.

3. Haxwmure CepBuc P - najnee - 1 u3 2 » Ynpasienue paiiiamu P -
najee - 1 u3 2 » O0HOBUTH MUKpoONpPoOrp. odecnedenue » OOHOBUTH
MMKpPONpOrp. odecrneyeHne

Jlnst OOHOBJICHHUSI MEUKPOTIPOTPAMMHOTO 00€CIIeUeHHS TPEOyeTCs HECKOJIBKO
MuHyT. [locne 3aBepiieHusi OOHOBJICHHS HA SKpaHe ocuuuiorpada mossBUTCs
coobmenue. He cnemyer n3Bnekars 3anoMuHarolee ycrpoiictso USB mmu
BBIKJIFOUaTh OCHUJUIOTpad BO BpeMs OOHOBJICHUS MUKPOIPOTrPAMMHOTO
obecrieueHus.

8 PyxoBoncTBO 1m0 sKkcrutyarauu ocimorpados cepuu TBS1000B u TBS1000B-EDU
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OcHoOBbLI paboThI

[epenusis nanens paseieHa Ha (PyHKIMOHAIBHBIC 001aCcTH, O0JIEryaronye ee
WCTOJIb30BaHNE. B MaHHOI I1aBe MPUBOMUTCS KPATKHU ITepeYeHb 3JIEMEHTOB
VIpaBIICHHSI U CBENIEHHU, OTOOpaKaeMBIX Ha JKpaHe.

C e
m 0 0 O}

Ob6nacTb 3KpaHa

Kpome ¢opm curnanoB Ha 3kpaHe 0TOOpa)KaroTcs MOAPOOHBIE CBEACHHUS O
CHUTHAJIaX U NapaMeTpax YHIpaBICHHUs OCLILIOrpadoM.

MMPUMEYAHUE. [lononnumenvhoie ceedenus o ynxyuu BIID cm. 6 pazdene (Cm.
cmp. 57, Omobpadicenue cnekmpa BIID.)

Ha skpane MOTYT HOSIBISAITBCS 3JIEMEHTBI, IOKa3aHHBIC Ha PUCYHKE. DTH 3JIEMEHTBI
He 00s13aTeNIbHO 0TOOpaKaroTcsi OAHOBPEMEHHO. [IpH BHIKITIOUEHHBIX MEHIO
HEKOTOPbIE SKpaHHBIE HA/INMCH OKa3bIBAIOTCA 32 MPeAeIaMHi MaciiTaOHOM CETKH.

PyxoBoncTBo 1o skcruryarauu ociuniorpados cepun TBS1000B u TBS1000B-EDU 9
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B none 3KpaHHOI71 HaAIMMUCHU PErucTpanuu 0To6pa>1<aeTc;I TeKyH_[I/Iﬁ PEXKUM!
perucTpanus BbIIIOJIHACTCA UM OCTAHOBJICHA. Hmerores CJICAYIOIIHNEC 3HAYKU.

[Tyck. CO0p maHHBIX BKIIOYCH
Crom. CO0p JaHHBIX BBIKITIOUEH

3HaYOK TOYKH CHHXPOHHU3AINHU IMOKA3EIBAECT PACIOIOKECHUE TOUKH
CUHXPOHHU3AIIMH Ha OocIriuIorpamme. UToObl H3MEHUTH TIONOKEHHE MapKepa,
noBepaute pydky Ioso:keHne mo ropu3oHTAIM.

3KpaHHa$I HaAIMUCh COCTOAHUA CUHXPOHU3AIUHN IMOKA3bIBA€T COCTOAHUE
CUHXpOHU3AIUU.

[MoarotoBka. Ocuuuiorpad NPOU3BOANT PETUCTPALIHMIO JaHHBIX B HHTEpBAJe
JI0 3aIlycKa CHHXpPOHM3alUU. Bce BUIbI CHHXPOHU3ALUHU B JAHHOM COCTOSIHUU
UTHOPUPYIOTCH.

I'otoBHOCTB. Bce manHbIe B MHTEpBaJIE JI0 3aITyCKa 3apETUCTPUPOBAHEI,
ociuiorpad roToB K MpUEeMy CHTHaJla CHHXPOHHU3AIUH.

3amyck. CHHXpOHH3AIMS 3aIyIeHa U OCIIILIOrpad perucTpupyeT JaHHbIEe B
WHTEpBAJIE MOCIIE 3aIyCKa CHHXPOHU3AIHH.

Cron. CO0p JaHHBIX OCIUILIOPAMMBI TPHOCTAHABIUBACTCS.

Peructp. COop nanHbIxX 3aBepuieH. COOp JaHHBIX B OAMHOYHOM 3aITyCKe
3aBEpLICH.

ABt0. Ocumorpad paboTaeT B aBTOMaTHUECKOM PEXUME, a TaHHbIE
OCLMJIIOTPaMMBbI PETUCTPUPYIOTCS B OTCYTCTBUE CHHXPOHHU3ALNU.

CkanupoBanue. JlaHHbIE OCIMIIIONPAMMBI HEPEPBIBHO PETUCTPUPYIOTCS U
OTOOpaXKAIOTCA B PEKUME CKAaHUPOBAHUS.

PyxoBozacTBO 10 3Kciutyaraimu ocumniorpados cepun TBS1000B u TBS1000B-EDU
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OcHOBBI PabOTHI

4. Tloka3aHus IEHTPUPOBAHUS CUTHAJA BPEMEHH IO KOOPAWHATHOM CETKe
ITOKa3bIBAIOT BpEMS B IIEHTPE KOOPAWHAT. Bpemsi CHHXpOHHU3AIH pPaBHO
HYJIO.

5. 3nHavok ypoBHS 3aIycKa IMOKa3bIBae€T yPOBEHb 3aIycka Mo GPOHTY MU O
JUTUTENBHOCTH UMITyJbca. L[BeT 3HauKka COOTBETCTBYET LIBETY MCTOUHHKA
CHUHXPOHH3ALUH.

6. DOxpaHHas HAANIMCH COCTOSHHSI CHHXPOHH3AIMH 110 (DPOHTY MOKA3bIBAET
HWCTOYHUK CUHXPOHHU3ALlMHU, YPOBEHb U YACTOTY. B 9KpaHHBIX HaANHCIX
JIpPYTUX BUJIOB CHHXPOHH3AIMH 0TOOpaKaroTcs APyrue mapaMeTpsl.

7. B BepxHel cTpoke MoKa3aHHUH IMOJOKEHHUs U MaciuTaba 1Mo TOpu30HTaIN
0TOOpakaeTcsl HACTPOMKA HA OCHOBE BPEMEHH (HACTpauBaeMBIl PydKOH
Macmrad «Ilo ropus.»).

8. B skpanHOI HagmUCH KaHala 0TOOpaxaeTcs MacITaOHbIH KO GUIIMEHT IO
BEPTHKAIN ISl KaXI0To KaHana (s penerns). HactpoiiTe mis Kaxmoro
KaHaJja ¢ OMOIIbI0 pyuykd MacmTad mo BepTHKAIN.

9. 3Ha4YOK OMOPHON JWHUH OCHUIUIOTPAMMBI YKa3bIBa€T TOYKH OTIOPHOTO
3a3eMJIeHus (HyJ1eBOi ypoBeHb) curHana (0e3 yuera cmemenus). L{Bera
3HAYKOB COOTBETCTBYIOT IIBETaM OCIIMJUIOrpaMM. Eciii Mapkep OTCyTCTBYeT,
KaHall He oToOpaXkaercsl.

O6nactb coobuieHnt B HIpKHel yacT 9KpaHa ocuiuiorpada uMeeTcs 001acTb COOOIEHUH (MeMEeHT
MoJl HOMepoM 15 Ha mpeApIIyeM PUCYHKE), B KOTOPOU BBIBOASATCS CICTYIOIIHE
JIaHHBIC.

B [IpemmoxxeHus 0 BOBMOXHBIX TOCIEAYIONINX NEHCTBHUAX, HATPUMEp yKa3aHUs,
oToOpakaeMble py Haxaruu kHonku U3mepenus u kHonku Chl:

Bb|6ep|/1Te T™™N M3MepeHma C NomMoullblo MHOFOd)yHKLI,MOHa}'IbHOﬁ
PYYKU

B (CpeneHHs O BHIIIOIHEHHBIX OCHIILIOTpadoM AEHCTBUSX, HATPUMED CBEACHUS,
oToOpakaeMble P HaxxaTuu KHoNkKW HacTpolika mo yMor4aHMIo:

BOCCTaHOB/IEHA HACTPOMKA MO YMOJIYAHWUIO

PyxoBozcTBO 10 3kcIutyatanuu ocimuiorpagos cepur TBS1000B u TBS1000B-EDU 11
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OcHOBBI paboThI

WUcnonb3oBaHue CUCTEMbI MEHIO

[Ipu Ha)kaTU¥M KHOIIKW HA TIEpEJHEN MaHeIu B MPaBOM 4acTH DKpaHa
ocriorpada mosBIsSETCs] COOTBETCTBYIOIIEe MEHIO. B MeHI0 oToOpaaroTcst
MapaMeTpsl, TOCTYI K KOTOPBIM OCYIIECTBISETCS C MOMOIIBI0 (PyHKITMOHATBHBIX
KHOTIOK 0e3 HaJiucel, pacroioKeHHBIX HETIOCPEICTBECHHO CIpaBa OT dKpaHa.

AneMeHTbI ynpaBneHus 0TobpaxeHMeM No BepTMKany

- ()
)

MonoxeHue (1 1 2). PerymupoBka moa0KeHIs OCIMILIONPAMMEI IT0 BEPTHUKAIIH.
MeHt0 1 M 2. DT KHOINKH [TO3BOJIAIOT BHIBECTH HA DKPaH 3HAYCHUS [TapaMETPOB
MCHIO IO BEPTUKAJIN U BKIIIOYHUTH UJIM OTKIIIOYUTH OTOGpa)KeHI/Ie CHUTHalia

OIMpPEACJICHHOIO KaHaja.

Macwrtab (1 1 2). Bribop macimTaba 1o BepTHKAIH.

AneMeHTbI ynpaBneHUa 0TobpaxeHMem No ropm3oHTanu

P-':.gn_mﬁ '
O
p
i ..Aqq.uirf
Scale

X

o

MonoxeHne. C MOMOIIBIO 3TOW PYUYKH PETYIUPYETCS TOJIOKEHHE 110 TOPU3OHTAIN
OCIIIJUIOTpaMM BO BCeX KaHaJlax M PacdeTHBIX OocImuiorpamm. Pasperienue

12 PyxoBozcTBO 10 3kcIutyaTanuu ocimuiorpagos cepur TBS1000B u TBS1000B-EDU
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OcHOBBI pabOTHI

JTAHHOTO 3JIEMEHTA YNPABICHUS U3MEHSIETCS B 3aBUCUMOCTH OT 3HAUCHHS
napamerpa mMacirada BpeMeHH.

NTPUMEYAHUE. Ymobwi 3nauumenvho usmeHums ROI0NCEHUE NO 20PU3OHMATU,
nosepuume pyuxy Macwmao 6 epynne «l'opuzonm.», usmenume nowodceHue no
eopusonmanu, a zamem nogepnume pyuxy Macuwimaé ¢ epynne «lopusonm.» 6

NepeoHAUAIbHOE NOLONCEHUE.

TPUMEYAHUE. Umobwr 3a0amb Hylegoe NONONCEHUE NO 20PU3OHMANU HANCMUME
DPVUKY pe2yIupo8KU NOLONHCEHUs NO 20PUZOHMATI.

C6op paHHbIX. OTOOpaXkaeT OMH M3 PEKUMOB PETUCTPAIIMH JaHHBIX: BHIOOpKA,
oOHapy>kKeHHE MUKOBBIX 3HAYCHUH W yCPETHEHUE.

Macwrab. 3agaercs ko3 duieHT MacTabupoBaHus (BpeMs/IeeHue) Mo
TOPH30HTAIIH.

AneMeHTbI ynpaBneHUs CUHXpOHU3aLmen

MeHto cuHX. TIpu OJHOKpATHOM HA)KATHUH ITOH KHOMKU Ha SKPaH BBIBOIUTCS
MEHIO CHHXpoHU3auu. [Ipu yaep>kaHuu B Ha)XaToM cocTostHuu Oosee 1,5 ¢
Ha 3KpaHe BMECTO CUTHaJIa KaHajla 0TOOpa)kaeTcsi CUTHAI CUHXPOHHU3ALNH.
Hcnonpsyiite 3Ty (yHKIHUIO 9TOOBI IPOCMOTPETH BIMSHUE IapaMeTPOB
CHHXPOHU3AIIMH, HAlpUMep TUIIA BXOJla, HAa CUTHAJ CUHXpOoHu3anuu. [lpu
OTITyCKaHMH KHOTIKH OTOOpa)keHHE CUTHAJIa CHHXPOHHU3AIHUHU PEKPAIIaeTCsl.

YpoBeHb. Eciu ucnosb3yeTcs CHHXPOHU3AIHS 10 GPOHTY WM UMITYIbCY, PyUKa
YpoBeHb 1I03BOIISIET YCTAHOBUTH YPOBEHD aMILTUTY/IbI, KOTOPYIO JIOJDKEH UMETh
CHTHAJI, 9YTOOBI €r0 MOXKHO OBLIO 3aperucTpupoBaTh. HaxkMuTe 3Ty KHOINKY

JUTsl YCTAaHOBKY YPOBHS 3aITyCKa 110 BEPTUKAJIM IMOCEPESIUHE MEKITY TUKOBBIMH
YPOBHSIMH CHTHaNa 3amycka (ycranoBka Ha 50 %).

PyxoBoncTBo 10 skcruryaramuu ociuniorpados cepun TBS1000B u TBS1000B-EDU 13
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OcHOBBI paboThI

MpuHyauTensHo (B rpynne «3anyck»). DTa KHOIMKA UCIIONB3YETCS IS 3aBEPIICHHS
perucTpanyy CUrHaJIa HE3aBUCHMO OT TOTO, 3a()MKCHPOBAHO JIM VITH HE
3aukcupoBaHo ocIMLIOrpadoM COOBITHE 3ayCKa CHHXPOHM3ALUU. DTa KHOIKA
MoJIe3Ha 7151 OAMHOYHOTO 3amycka cOopa TaHHBIX U B PEKUME CHHXPOHHU3ALNN
«O6b14H.». (B pexuMe CHHXPOHU3AINH «ABTO» OCIHILIOrpad MepUOANICCKH
OCYILIECTBIISIET MPUHYIUTEIHHYO CHHXPOHU3AIHIO, €CIIM CHUTHAJI CHHXPOHHU3AIUU
He 00HapyKHUBaeTcs.)

KHOnKM MeHIo 1 ynpaBneHus

Multipurpose G e—
/,___H ‘e Cumur " |khliur.um ) 4 Help J .‘\Runusl-:lp.
\ Fu ) xl s Save = /'Mault-.__l ."‘” . ~

| = N

\\ / ‘S ' L Recall -

HO,[[pO6HI>Ie CBCACHHA O KHOIIKaX MCHIO U YIIPABJICHUSA CM. B IJIaBC Cnpaeolmuk.

YHuBepcanbHaa pyyka. KoukpeTHas QyHKIHS PYYKH OMPEneNaeTCs
OTOOpaKEHHBIM Ha dKpaHe MEHIO WU BhIOpaHHOUW KoMaHx0i MeHIo. Korma pyuka
aKTHBHA, PAJOM C HEH 3aropaercst HHIUKarop. B Tabmune ykazaHsl GyHKIMH
PYUKH.

AKTUBHOE MEHI0 nu

napamertp DencTBue pyyku Onucanue

Kypcop lMosopoT [MpokyTUTe ANs NO3ULMOHMPOBAHMUS
BbIGpaHHOro Kypcopa

CnpaBka [oBopoT, HaxaTtue BblgeneHve aneMeHTOB ykasatens

cnpaeku. BolgeneHne ccbinok
Ha Tembl. Haxmute ans Bbibopa
BblAENEHHOro aNeMeHTa.

Pacu. lMoBopoT, HaxaTtue [MpokyTUTe Ans No3uLMOHNPOBaHUS
1 MacwTabupoBaHMs pacyeTHOM
ocuunnorpammbl. [pokyTUTe 1
HaxmuTe NS Bbibopa yHKLMM.

BNo [oBopoT, HaxaTtne MpokyTuTe 1 HaxmMuTe Ans Bbibopa
WCTOYHMKA, TUNa OKHA W BEMNUYUHDI
MacLTabupoBaHms.

14 PyxoBozcTBO 10 3KcIutyatanuu ocimuiorpagos cepun TBS1000B u TBS1000B-EDU
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OcHOBBI PabOTHI

AKTUBHOE MEHI0 UnK
napameTp [evicTBue pyyKu OnucaHue

U3mepeHus MoBopoT, HaxaTue MpokpyTuTE 1 HaXMUTe Ans Bbibopa
TUNa aBTOMATUYECKOTO U3MEPEHMS
ANS KaXaoro UCTOUHMKA

MosopoT MpokpyTuTE ANSt NO3MLMOHMPOBAHMS
BbIGPAHHOTO Kypcopa CTpoGUpoBaHHst

Coxp./BoccT. [MoBopoT, Haxatue MpokpyTuTe 1 HaxmuTe Ans Boibopa
Jencteus 1 dopmara annos.
lMpokpyTuTe AnNa NpocMoTpa crmcka
thannos.

3anyck lMoBopoT, HaxaTtue MpokpyTUTE, 4TOOLI BbIAENUTH WU
HaXXMuTe, YTobbI BEIOpATH TN 3anycka,
UCTOYHMK, KPYTU3HY, PEXUM, TUN
BX0AQ, NOMSPHOCTb, CUHXPOHU3ALMIO,
CTaHOapT BUAEOCUTHaNa, ycroBue
3anycka. lMosepHuTe 4ns BhiGOpa
3HAYEHWI 3aepXKKK 3anycka n
ANNTENBHOCTYM MMNYTbCa.

CepBuc lMpokpyTKa, MpokpyTuTe, 4TObbI BhIAENUTL U
HaxaTue HaXmuTe, 4ToObI BEIOPaTh Npoune
NyHKTbI MeHt0. [oBepHUTe, YTOGH
3a[jaTb MHTEHCMBHOCTb NOACBETKM.

Mo BepTuKanu MpokpyTka, MpokpyTuTe, YTOBbI BbILENUTD U
HaxaTue HaXmuTe, YTobbI BbIGpaTL NPOYMe
MYHKTbI MEHO.

JNlyna IMpokpyTka MpokpyTuTe, 4TobbI 3a0aTh MacLTab n
MONOXeHWe OkHa MacLuTabupoBaHus.

Coxp/BbI30B. Ilpu Ha)kaTUW KHOIMKU Ha SKPAaHE MOSBIISCTCS MEHIO COXPAHCHUS U
3arpy3Ky JaHHBIX JUIA IAPaMETPOB HACTPOMKHU U OCLUILIOTPAMM.

U3mepenus. Tlpu HaXkaTHu JAaHHON KHOIIKH Ha dKpaHe 0TOOpa)kaeTcsl MEHIO
ABTOMAaTU4ECKUX U3MEPEHHUII.

C6op AaHHbIX. TIpH HakaTHH 3TOM KHOIIKK OTOOpaKaeTCs MEHIO cOOpa JaHHEIX.
OnopH. BsIBo/ Ha 3KpaH MEHIO OMOPHOTO CHrHaja, TO3BOJISAIOIIETO

OBICTPO OTOOPAKATH M CKPBIBATH OMOPHBIE OCIUIIONPAMMBI, XpPaHUMBIE B
SHEPrOHE3aBUCUMON TTAMSTH OCIHILIOTpada.

CepBuc. Ilpu HakaTHK JaHHOM KHOIKHK HA SKPAH BBIBOJMTCS MEHIO CEPBHCA.
Kypcop. BsiBox Ha 3kpaH MeHIO Kypcopa. Kypcopbl 0TOOpakaroTcst Ha SKpaHe
MoCJIe BBIXOJIa U3 MEHIO Kypcopa (eciu ToJbKO Juist mapaMerpa « Tum» He

YCTAHOBJICHO 3HA4YCHUC «BBIKJ'I»), HO M3MCHUTD HUX IMOJOKCHUC HEBO3MOXXHO.

CnpaBka. BpIBOoI Ha SKpaH MEHIO CIPABKH.

PyxoBoncTBo 10 skcruryarauu ociuniorpadgos cepun TBS1000B u TBS1000B-EDU 15
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OcHOBBI paboThI

Hactpoiika no ymonuyanuto. BoccTaHoBieHHE 3aBOICKOH HACTPOUKH.

ABTOYCT. ABromarnueckas yCTaHOBKa 3HAYEHHI TAPAMETPOB YIIPABICHUS
CHTHAJIOM, 00€CTICUMBAIOLINX PHEMIIEMOE H300paKEHHE BXOASIINX CUTHAJIOB.
IIpu ynep:xaHuu B HaXKaTOM NOJOKeHUHU OGoree 1,5 ¢ oToOpakaeT MEHIO
aBTO/IMAINA30HA U BKJIIOYACT MJIM BBIKIHOYACT (DYHKIMIO aBTOAMANA30HA.

OauHouH 3anycK. PeructpupyeTcst OMHOYHBINA CUTHAI, TOCIIE Yero cOop JaHHBIX
IpeKpamaeTcs.

Myck/cton. CurHaibl peruCTPUPYIOTCS HEMPEPHIBHO MM COOP TaHHBIX
MIPUOCTAHABIUBACTCS.

Coxpanuts. =l 1o YMOJTYaHUIO BBHIMOMHACT QYHKIMIO COXpaHEHHS Ha
3anomMuHaomeM ycrporctse USB.

BxogHble pasbeMbl

Ext Trig

® ® 06

1 & 2. BxopHble pa3beMbl ISt OTOOPAKEHUST CUTHAJIOB.

Ext Trig (BHewwHAsA cMHXpoHU3aums). BxosaHo# pa3bem il BHEITHETO HCTOYHUKA
cuHXpoHU3anuu. Mcroynuk cuHXpoHu3anuu «Baenny wim «Braemr./5»
BBEIOMpAETCS B MCHIO CHHXpOHU3annu. Haxxmute u ynepxuBaiiTe KHOIKY MeHIO
CHHX., YTOOBI TPOCMOTPETH BIUSHUE AapaMETPOB CHHXPOHHU3AIIUH, HAITPUMEP
THIIAa BXOJ]a CHHXPOHHU3AIIUHU, HA CUTHAJI CHHXPOHU3AIIUH.

PROBE COMP (KomneHcauusi npobHuMka). Beixoj curHana KOMIICHCAIIMN
NpOOHMKA M OTIOPHBIH YPOBEHB KopIiyca. Mcronb3yercs st SIeKTPHYECKOTro
COTIaCOBaHMUS MPOOHMKA HAPSKEHHSI C BXOAHOM 1enbio ocumutorpada. (Cu.
cTp. 5, Buinonnenue npoyedypul Komnencayuu npooHUKa 6py4Hyo.)

16 PyxoBozcTBO 10 3KcIutyatanuu ocumuiorpagos cepun TBS1000B u TBS1000B-EDU
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OCHOBBI PabOTHI

Opyrue anemeHTbl NnepegHen NnaHenu

® e e

TR

: £

T

[MopT 3anomuHatoLero ycrpoiictea USB

Mopt 3anomuHatowero ycrpoiictea USB. s coxpaHeHust uin BOCCTAHOBICHUS
(aiina TaHHBIX BCTAaBbTE B pa3beM 3alloMHUHaioLIee ycrpoiictso USB.

Ecnu Ha 3anmoMuHaromeM ycTpoicTBEe UMEETCS CBETOAUO, OH MUTAET BO BpeMs
COXpaHEHUs WM BOCCTaHOBIEHU ¢aitna nanaeix. [Ipexxae uem n3piekarsp
3aIIOMHHAIOIIEE YCTPOHCTBO, YOSAUTECH, YTO CBETOAHO/ MIEPECTATl MUTaTh.

PyxoBozcTBO 10 3kcIutyatanuu ocimuiorpagos cepur TBS1000B u TBS1000B-EDU 17
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OcHOBBI paboThI
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Onucanue dpyHkumnn ocumunnorpada

B nanHo# m1aBe conepkarcs CBEACHUS, ¢ KOTOPHIMU HEOOXOAUMO 03HAKOMUTHCS
10 Hayana paboTsl ¢ ocumwniorpadom. s ycnenHoi padboTsl ¢ ocumniorpadom
HEOOXOMIMO M3YYUTh CIIeNYIONIHe ero (pyHKINH.

m  Hacrpoiika ocrmutorpada.

B CuHXpOHH3AITHU.

B 3anuch CUTHANOB (OCIHIUIOTPAMM).

B Bribop MacmTaba ¥ MOJI0XKEHHUS OTOOpaKCHIS CUTHAJIA.
B lI3MepeHue mapaMeTpoB CUTHaA.

Ha cnenyrommem pucyHke mpuBeieHa OIOK-CXeMa Pa3InIHbIX (QYHKIAH
ocruiuiorpada 1 ux CBA3eH ApYyT C JPyTOM.

Hactpouka ocuymnnorpada

Crnenyer BHUMATEIbHO U3YUYHUTh CIEAYIONHE TP (PyHKINH, KOTOPBIE MOTYT YacTO
WCTIOJIB30BATHCS MU paboTe ¢ ocmuiorpagom: ABTOycTaHOBKa, ABTOAMANA30H,
COXpaHEHUE HACTPOEK U BOCCTAHOBIICHUE HACTPOEK.

WUcnonb3oBaHue yHKuUK [pu kaxmaom Haxkatuu kHONKU ABTOYCT ¢yHKIUs aBTOyCTaHOBKU
ABTOYyCTaHOBKa obecriednBaeT cTabMIbHOE 0TOOpaKEHNE OCIMILIOTpaMMEL. B 3ToM pexknme
MPOU3BOJIUTCS aBTOMATUYECKAs HACTPOIIKAa BEPTUKAIBHOTO U FOPU30HTAIBHOTO
Maciitaba OToOpaxKeHus, a TAKXKe MapaMeTpoB CHHXpoHu3anuu. Kpome Toro, B
JTAHHOM PEXHME B 00JIACTH KOOPIWHATHOMN CETKH OTOOPaXKaroTCs pe3yabTaThl
psiia aBTOMaTHYECKUX U3MEPEHUM, 3aBUCALIMX OT TUIA CUTHAJA.

PyxoBoncTBO 10 skcrutyarauu ociunorpados cepun TBS1000B u TBS1000B-EDU 19
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Onwucanne GpyHKIMH ocumimiorpada

WUcnonb3oBanue dyHKuMU
ABTOOMaNa3oH

CoxpaHeHune HacTPOWUKU

BoccTtaHoBneHue
HaCTPOMKM

HacTpoika no ymonyatuio

CuHXpoHMU3auuA

ABTOMaTHUYECKHI JHalla30H — HETPEPHIBHO ACHCTBYOMAs (YHKIIHS, KOTOPYIO
MOJKHO BKJIIOYATh ¥ OTKJII0YaTh. YCTAHOBKA HACTPOEK C MOMOIIbIO 3TOH (QyHKIHH
IIO3BOJISICT OTCJIC)KUBATHh CUI'HAJI HpI/I 6BICTpI)IX €r0 UBSMCHCHUAX UIIN HpI/I
nepeHoce NpoOHUKa B APYTYIO TOYKY UCCIEyEMOM cXeMbl. J1Jis UCTIONbh30BaHUS
(GYHKIMHM aBTOMATHYECKOTO JMANa30Ha HAKMHUTE U yICPKUBAWTE KHOIKY
ABTOYCT o6oiee 1,5 c.

Tekymue HaCTPOHKU ocIuIorpad)a COXpaHSIIOTCS Yepe3 MATh CEKyH]T ITOCIIe
BBOJIa ITOCJIETHETO U3MEHEHHS HACTPOECK JI0 OTKIFOUEHIS MUTAHHUS OCIHILIOTpada.
[Ipu ciemyromeM BKITIOUEHUH OCIMILTOTpada MpOUCXOAUT BOCCTAHOBICHNE ITUX
HaCTpOEK.

C nomotpio MeHI0 «COXp/BBI30B» MOXHO COXPAHUTD JI0 JECITH PA3THUHBIX
HAaCTpOECK.

Kpome Toro, MO>XHO COXpaHSTh HACTPOMKH B 3allOMUHaromeM ycrporictse USB.
3anomunaroniee ycrpoiictBo USB ucnonb3yercs B ocuniiorpage B KadecTBe
CBEMHOTO YCTPOUCTBA IS XPaHCHHSI B U3BJIeUeHUs JaHHbIX. (CM. cTp. 63, [lopm
sanomunaiowezo ycmpoticmea USB.)

Ocnumtorpad Mo3BOIAET BOCCTAHOBUTH MOCIICIHIO HACTPOUKY,
MCIIOJIB30BABIIYIOCS 10 OTKIIIOUEHHS MUTAHUS, a TAKXKe JIIO0YI0 U3 COXpaHEHHBIX
HACTPOEK WM HAcTpouKy 1o ymomdaauro. (Cm. ctp. 100, Coxparenue u
goccmanogienue.)

3aBoj1 MOCTABIISET OCHUAIUIOTPAd ¢ HACTPOUKOH It OOBIYHOTO PeXUMa paboTEHI.
DTa HacTpoiiKa ABIAETCSA HACTPOUKOM 0 yMomIanuio. J{Jis ee 3arpy3Ku clieayer
HaxxaTh KHOTIKY HacTpoiika mo ymoauanuio. OnucaHue mapamMmeTpoB dTOH
HACTPOIKU comepkutes B pazaene [lpunoxcenue D. Hacmpoiika no ymonuanuio.

[MapameTpbl CHHXPOHM3ALUH ONPEACIAIOT MOMEHT Hadasia cOopa JaHHBIX U
otoOpaxeHus curHaina ocumuiorpagom. IlpaBuibHbIN BEIOOP mapaMeTpoB
CHHXPOHHM3ALUY [T03BOJISIET YCTPAHUTh HECTAOMIBHOCTD U300pa’keHUS WIH
€ro mponajgaHue Ha SKpaHe U JOOUTHhCS OTOOpaKEHUs! CUT'HaJIa, YIOOHOTO AJIs
BOCTIPHSTHSL.

CwrHan ¢ CMHXpOHU3aL et CurHan Ge3 CUHXPOHM3aLMK

20 PyxoBozcTBO 10 3KcIutyatanuu ocimuiorpagos cepun TBS1000B u TBS1000B-EDU
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UcTouHMK

Tunbl

Pexumbli

Tvn Bxopga

Onucanue QyHKIUN ocuuuiorpada

CBejieHusI, KacarIIUecss KOHKPETHBIX OCHHILIOTpadoB cM. B raBe OcHOGyL
pabomol. (CMm. ctp. 13, Dnemenmot ynpasnenus cunxpornuzayueii.) CM. Takke
rnaBy Cnpagoynuk. (Cum. ctp. 107, Dnemenmor ynpasnenus cunxponusayueti.)

[pu maxxarun xkaHonku Ilyck/cTon v OAMHOYH 3amyckK A Havana coopa
JaHHBIX OCHUIUIOTPadOM BBIITOTHSIOTCS CISIYIONINE JeHCTBUS:

1. COop I0CTaTOYHOTO KOJUYECTBA JNaHHBIX JUISI OTOOPaKSHUS 4acTh
CUTHaJa clieBa OT TOYKH 3aITyCKa CHHXPOHHU3AINH. DTO HA3bIBAECTCS TAKKe
HWHTEPBAJIOM JI0 3aITyCKa.

. [pomomkenne cOopa TAaHHBIX B OKUIAHINH BO3HUKHOBCHHUS YCJIOBHS 3aITyCKa.
. OOnapyxeHHe YCIIOBHSI 3aITyCKa.
. Ipomomxenne cOopa NaHHBIX JIO 3AMOTHEHUS BCEH 3allliCH CHT'HATIA.

. OTOGpa)KCHPIC 3allMCaHHOT'O CUTHaJia.

NMPUMEYAHUE. Ilpu cunxponusayuu no pponmam uiu UMnyabCHOU
CUHXPOHUAYUU OCYUTLIOZPAPD 8bIHUCTIACM YACOMY 603HUKHOBEHUS COOLIMUL
cunxponuzayuu. 3navenue 3moi Yacmomvi OMoOPANCAEMCsL 8 NPAGOM HUIICHEM
yeny aKpaua.

[TapameTpsl HCTOUYHNKA CHHXPOHU3ALMH TIO3BOJISIOT BBIOPATh CUIHAJ,
HCTIOJIb3yEeMBIN OCIIILTIOTPadoM JIJIsl CHHXPOHH3AIUH. TaKuM HCTOUHHKOM MOXKET
CITy’KUTH CE€Th IUTAaHUs IIEPEMEHHOTO TOKA (TOJNBKO MPH CHHXPOHHU3ALUH 110
(bpoHTY), a TakKe 000N CUTHAN, IOCTYIAOIINK Ha OallOHETHBIN pa3hbeM KaHala
nin Ha OalioHeTHbIH pazbeM Ext Trig (BHemHAg cuHXpOHM3anus).

B ocummiorpade umeercs Tpu THIA CHHXPOHU3AIUH: CHHXPOHU3AIHUS 110
(hpOHTY, BUIEOCHHXPOHU3AIUS ¥ CHHXPOHHU3ANNS IO JUTUTEIBHOCTH UMITYJTbCA.

Br16op pexnma cHHXpOHHU3aIH ABTOMAaTHYECKHH 3amycK il OOBIYHBIIHN
MTO3BOJISIET OTIPEACIUTE CITOC00 cOopa MaHHBIX OCIHIIIIOrPag)oM B OTCYTCTBUE
ycaoBwmii 3amycka. (Cm. ctp. 108, Pesrcumor.)

Jns onuHOYHOTO 3amycka cOopa JaHHBIX clelyeT HaXaTh KHONKY OIMHOYH
3amnycK.

Tun BXOAa CUHXPOHHU3AIIMU MTO3BOJIACT YKa3aThb, KaKasd 4aCTb CUTHaJla 6Y)Z[eT
NMOCTYyHnaTh HAa BXOA CXEMbl CMHXPOHU3AIUU. DT0 momMmoraer Z[O6I/ITI)C$I
yCTOﬁ‘IHBOFO H306pa)I(GHI/I$I CHUTrHajla.
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Onwucanue QyHKIMNA ocuuiuiorpada

Jns ycTaHOBKM THIIA BXOJa CHHXPOHHU3ALMN HAKMUTE KHONIKY MeHI0 CHHX U
BbIOEpUTE TUN CUHXpOHM3anuu «PpoHT» ninn «MIMIynecy, a 3aTeM BeIOepUTE
napameTp «Tun Bxogay.

MPUMEYAHUE. Tun exooa cunxporusayuu eiusen moibko Ha CUSHAI,
nooasaemvlil Ha cucmemy CUHXPOHU3AYUY. DmMom napamemp He 8lusiem Ha
WUPUHY NOJLOCBL NPONYCKAHUSL U MUN 8X00d O/ CUSHAA, OMOOPANCAeMO20 HA
IKpane.

Js mpocmoTpa popMbl cCHTHAIIA, TI0JaBaeMOTO Ha BXOJ[ CHCTEMBI CHHXPOHH3AIIHH,
Ha)XMHTE U yIepkuBaiiTe KHONKY MeHIo cuHx Oonee 1,5 c.

[MonoxeHne  Perymarop mojokeHHs MO TOPU3OHTANIU 3aJa€T BPEMSI MEXKIY TOUKOU
3alycKa CUHXPOHU3AIUHU U [IEHTPOM 3KpaHa. J[OTOIHUTENBHBIC CBEICHUS
0 UCTIOJIB30BaHUIO 3TOTO PETYAATOPA IS YCTAHOBKHU IOJIOKCHHUS TOUKH
3amycKa CHHXPOHHU3AIUH COJepIKaTcs B paszene Macuimab u nonoxcenue no
eopusoumanu, unmepsan 0o sanycka. (Cm. crp. 24, Macwmab u nonosicenue no
20pU3BOHMANU, UHMEPBAT 00 3aNYCKd.)

HaknoH v ypoBeHb ~ Dnementsl ynpasnenus «KpyTuszna» u « YpOBEHb» HOMOTAIOT 3a/1aTh IapaMETPbI
cunxponuzanuu. [lapamerp «KpyTuzHa» (TOIBKO JJ1 CHHXPOHU3AIUH 110
(bpoHTY) ompenenseT, OyIeT i MOUCK TOYKHA CHHXPOHU3AINH TPON3BOIUTHCS
ocriuiorpad)oM Ha HapacTaroIIeM WM HUCXOJAIIEM (PPOHTE CHTHAaIA.
Pyuka YpoBeHb B rpymre «3amyck» 3a7aeT MeCTO TOUYKH CHHXPOHHU3AIMU Ha
HapacTaoIeM WM HUCXOJAIIEM (PPOHTE CHTHATA.

Hapacratowuii dppoHT Hucxoaswmin poHT

YpOBEHb CUHXPOHM3ALIMM
yCTaHaBMnMBaeTcs no
BepTUKanu

CMHXPOHW3aLMs NPON3BOANTCS MO HapacTaloLemy unm
HUCXOAALLEMY (DPOHTY
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Perucrpaums curHanos

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

B II(poByto GopMy u oToOpakaeT Ha dKkpaHe. PexumM cOOpa HaHHBIX
ompenersIeT crnocod mpeodpa3oBaHms cUTHajIa B ITUGPoBYI0 GopMmy, a mapaMmeTp
MacmTaba BpeMEeHH BIHSET Ha BPEMEHHOM HHTEPBAI U YPOBEHb JETAIH3AINN
3aICHIBAEMOTO CUTHAJIA.

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

Bbibopka. B sToM pexiMe 71si BOCCO3IaHUSI CHTHAJIA OCLIILIOrpad MPOU3BOIUT
BBIOOPKY OTCYETOB IO PaBHOMEPHO PacCIpe/IeIeHHBIM HHTEpBaaM. JlaHHBIH
PEXUM B OOJNBLUIMHCTBE CIIy4aeB MO3BOJISIET TOUHO OTOOPA3UTh CUTHAL.

OnHako peXuM BBHIOOPKU HE TO3BOJISIET OTCIEANUTH ObICTpBIE (IYKTyallH
CHT'HAJIa, KOTOPBIE MOTYT IONAaaTh B MHTEPBAJIBI MEXK/Y TOUYKAMH PETHCTPALINT
OTCYETOB. JTO MOXKET IPUBECTH K HAIOKEHHSAM, a TAKKE K ITOTEPe KOPOTKHX
WUMITYJIBCHBIX COCTABIISIIONIMX CUTHANA. B MOJOOHBIX Ciydasx peKOMEeHIyeTcs
WCIIONIb30BaTh PEXHUM MUKOBOM netekuuu. (Cm. crp. 25, Hckaowcenus 8o
8peMeHHOU obracmi.)

MukoBas petekums. B sTom pexxnmMe ocmmuniorpad MpOU3BOAUT MOUCK
MaKCUMAaJIbHBIX 1 MUHUMAJIbHBIX 3HaY€HUH BXOIHOTO CHUTHAJA MO KaKIOMY
MHTEpBaIy MEXIy TOUKaMU PETUCTPALUH, U 3TH 3HAYCHUS UCTIONb3YIOTCS IS
oTo0paxkeHHUs curHana. Takoil peskuM MO3BOJISIET PETUCTPUPOBATH U OTOOpAXKaTh
KOPOTKHE MMITYJIbCBI, KOTOPBIE MOTYT OBITh YTEPSIHBI B PEXHME BEIOOPKH.
VYpoBeHb IIyMa B 3TOM peKHMeE MOBBIIIAETCS.

YcpeaHeHue. B pexxume ycpemHeHUsT OCIMILIOrpad MPOU3BOIUT PETHCTPAITUIO
CUTHAJIa 110 HECKOJIEKUM TIEPHOJIaM C MOCIEeAYIONUM YCPETHEHHEM MOy YeHHBIX
JTAHHBIX ¥ 0TOOpaKeHNEM YCPETHEHHBIX Pe3yIbTaToB. JlaHHBIH PEXXUM MOYKHO
KCIIONIb30BATh VISl CHIDKEHUS YPOBHS CIIYYaiHOTO IIyMa.

macwTad BpemeHn  Ocuuiiorpad npeodpasyer CMrHaibl B LHGPOBYIO HOPMY, PETHCTPHUPYS YPOBEHb
BXOJIHOTO CHTHAJIa B ONpeielicHHbIe MOMEHTHI. M3MeHsas maciTad BpeMeHH,
MOKHO U3MEHSATh 4aCTOTY MpeoOpa3oBaHus B U(POByIO GhopMmy.

Jli1s1 yCTaHOBKH HY>KHOTO 3Hau€HHs MacluTada BpEMEHH 110 TOPU30HTAIbHOM OCH
ucrnomnb3yercs pydka Macmrad B rpynmne « Opu30HT.».
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3apgaHue macwTaba U NnonoxeHus ocuunnorpaMmmbl

s u3MeHeHns BUa OCIMIIIOTPaMMBI MOXKHO YCTaHOBHUTH MacuiTad

Y TIOJNIOJKeHUe ocIpuiorpaMmel. [Ipn n3MeHneHnn Macmraba pasmep
OCITMJUIOTPAaMMBI YBETTUYUBACTCS UM YMEHbIIaeTcs. [Ipyu n3MEeHEeHUN MOT0KEHUS
OCIIMIUIOrpaMMa CIIBUTAeTCs BBEPX, BHU3, BIIPABO WJIH BIIEBO.

JIst Ka)KI0Tro CUrHaNa Ha 3KpaHe 0TOOPaKaeTCsl COOTBETCTBYIONIUI HHIUKATOP
KaHaJla, pacloiIoKEeHHBIN ceBa OT MacmTabHO! ceTku. MHAMKaTop yka3siBaeT
ONOPHBIA YPOBEHb OCUUJIIOTPAMMBI.

Ha sxpane umeetcst 061acTh 0TOOpaXkeHus u mois orcueroB. (Cm. cTp. 9,
Obnacmo 2xpana.)

MonoxeHue n macwTtadb no it ©3BMEHEHUS MOJTOKEHHSI OCLUUIOTPAMMBI IO BEPTUKATIH MOXHO IEPEMECTUTH
BepTMKanu € Ha OKPaHE BBEPX WJIH BHU3. Jl11s cpaBHEHUS CUTHAIOB UX N300payKeHHSI MOKHO
BBIPOBHATH JIPYT OTHOCUTEIHHO APYyTa MM Pa3MECTUTh OAHO IO JPYTHM.

Kpome Toro, MOXHO U3MEHATH MacmTad OCIFIUIOrpaMMBI 10 BepTHKaIH. [Ipu
3TOM OCHUMJIIOTPaMMa CXHUMAETCS WK PacIIMpsieTCs OTHOCUTENBHO OMOPHOTO
YpPOBHS.

CBeznenusi, Kacarouipecss KOHKPETHBIX ocHuiiorpados cM. B miaBe OcHogwl
pabomul. (CM. cTp. 12, Dnemenmul ynpasienus omoopaxiceruem no 8epmuKan.)
Cwm. Ttaroke tnaByCnpasounuk. (CMm. ctp. 119, Dnemenmor ynpasnenus
omobpasicenuem no 8ePmMuKail.)

MacwwTad v nonoxeHue no Pyuka IMonoxenune B rpynie «l OpU30HT.» MO3BOJISIET NpOCMaTpUBaTh
rOPU3OHTanu; UHTepBan  OCLMIIOrpaMMy [0 TOUKH 3allyCKa, TI0C/Ie Hee HiIM B OTIpeNICICHHOM 00NacTH J0
0O 3anycka ¥ mocie aTo# Touku. [Ipr M3MEHEHUH TONOKEHUS 110 TOPU3OHTAIN (PaKTHIECKH
M3MEHSETCS BpeMs MEX1y MOMEHTOM 3allycKa U TOUYKOH IIeHTpa 3kpaHa. (DT1o
BBIIVISIIUT HA SKpaHe Kak MmepeMenieHre OCIMIOrPaMMbl BIIPABO MIIH BIIEBO.)

Hampumep, nnst onpeneiaeHus: IpUUUHEI BCILIECKAa CUTHANIA B IPOBEPSEMOit

[[eNH MOXKHO YCTAHOBHTH 3aITyCK CHHXPOHH3AIIMH I10 TIHKY BCIUIeCKa U BHIOpaTh
WHTEPBA J0 3aIycKa, TOCTaTOYHBINA IS MOYICHHs JAaHHBIX J0 BCIUIECKA.
PesynbraTs! aHanm3a TUX JaHHBIX MOTYT ITIOMOYb OTPEACIIUTh IPUYHHY BCILIECKA.

Juis u3MeHeHus MaciuTaba 1o TOPU30HTAIN BCEX OCIMIIIOTPAaMM CIYKUT pydKa
Macmrad B rpynmne «lopuzont.». Hanpumep, ans u3mepenus ypoBHs BeIOpoca
Ha HapacTaroleM (pOHTE CUT'HaJa MOXKET NOTPeOOBaThCsl OTOOPA3UTh TOIBKO
OIIMH NEPUOJ CUTHAJA.

MacmTab 1o ropu30HTaIN 0TOOpaXkaeTcsl Ha dKpaHe ocumuiorpada B BUIC
3HAUCHHS BpeMst/JielieHre B 001acTH SKpaHHBIX Haxmucel. [lockonbky st

BCEX aKTHUBHBIX CUTHAJIOB HCIONB3YETCS OOIIas MIKaia BpeMEHH, Ha JKpaHe
0TOOpaXkaeTcsl TOIBKO OJTHO 3HAYCHUE MacIITada Jilsl BCEX aKTHBHBIX KAHAJIOB, 32
WCKITIOYEHUEM CITydasi HCIIOIb30BaHMsI (DYHKIIMU MacIITaOupOBaHUSI.
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CBejieHusI, KacarIIUecss KOHKPETHBIX OCHHILIOTpadoB cM. B raBe OcHOGyL
pabomot. (CM. ctp. 12, [lonooicenue.) Cm. Taxxe maBy Cnpasounux.(CMm. cTp. 92,
Ilo zopuzonmanu.)

WUckaxeHns Bo BpeMeHHON o6nacTn. HckakeHHs BO3HMKAIOT IIPH CKOPOCTH
AUCKpETU3allu1 CUrHajia, HCZ[OCTaTOHHOﬁ JJIs1 €0 TOYHOI'O OTO6pa)KeHI/I$L
[Ipu 3ToM 1100 Ha 3KpaHEe OTOOPAKAETCSI CHTHAJI, YaCTOTa KOTOPOTO MEHBIIIE
(haKTHUECKO# YaCTOThI BXOJHOTO CHTHAJIA, JIN0O OCIIMJUIOTpaMMa HEYCTOWYHBA.

daKTMYECKUI CUrHan ¢ BbICOKOIA
yacToTomn

OtobpaxaeMmblit B pesynsTate
UCKaXeHns curHan c 6onee
HWU3KON YaCTOTOMN

Touku oTcyeToB

TOYHOCTh OTOOpaKEHUSI CUTHAIOB OCHMILIOrpadh)oM OrpaHHUYCHA MOJOCOH
MIPOITYCKaHUS MPOOHUKA U caMoro ocIinIorpada, a Takke 9acToTon
IUcKpeTn3anuu. Bo n3bekaHue MCKaXCHUN MPU 0TOOpPaKEHUM CHUTHAIa
HE0OXOAMMO, YTOOBI YaCTOTA TUCKPETU3AINY OCIIIUIOrpada o KpaitHei Mepe
BIIBOE MPEBBIIIANIA YACTOTY Harb0JIee BHICOKOUACTOTHBIX COCTABIISIONIMX CUTHATIA.

MakcrmalpHasi 4acToTa CUTHajla, TEOPETUUECKU JOCTYIHAS U1l OTOOpaKeHHS
ocuuiutorpadoM IIpHU UMEIOIIEHCs 4acTOTe TUCKPETH3alnuy, Ha3bIBaeTCs
npeaenabHoM yactorol curnana (dacroroit Haiikeucra). CooTBeTCTBYyIOIIAs
4acToTa JUCKPETU3ALMN Ha3bIBaeTcA 4yacTOTON auckpetusanuu HalikBucra n
paBHa yJIBOEHHON MaKCUMaJIbHOW 4acTOTE CHUTHAaa.

3HaueHne MaKCUMaJIbHOW YacTOTHI AUCKPETH3AIIMN B OCIULIOTpade
MIPEBBINIACT 3HAYCHUE TIOJI0CH MTPOITYCKAHUS HE MEHEee 4eM B JeCsATh pa3. Takoe
BBICOKOE 3HAYCHUE YACTOTHI TUCKPETU3AIMH TO3BOJISIET CHUZUTH BEPOSTHOCTH
BO3HUKHOBEHHS HCKKCHHI ITPH OTOOPAKEHUHU CUTHAIA.

HmeeTcst HECKOIBKO CITOCOOOB MPOBEPKH OCIHIUIOrPAMMBbI Ha HAITMYHE
HCKaKECHUH.

B J3meHuTe MacmTad 1o TOPU30HTANH ¢ ITOMOIIBI0 pydkn MacmiTad B Trpymme
«l'opu30oHT.». Pe3koe u3MeHEHNE OCIUILIOTPAMMBI CBUIETEIBCTBYET O
BO3MOKHOM HCKQKEHUHU CHUTHAJIA.

B Bridoepure pexxuM peructpanyn [Tukosas nerekuus (Cm. ctp. 23, [luxosas
Ooemexyus.) B 3ToM pexxrMe QUKCUPYIOTCS MaKCUMalbHbIC 1 MUHUMAJIbHBIE
3HAUEHHs CHT'HAJIA, YTO MO3BOJISIET PETUCTPUPOBATh Ooliee ObICTphIE
M3MEHEHHs OCIMIUIOTpaMMBbl. Pe3koe n3MeHeHue BUAa OCHUIIIIOTPaMMBI
CBHIETEIHCTBYET O BO3MOXXHOM HAIMYMU UCKAKCHUS CUTHAJIA.

m  Ecmu yactora CHHXpPOHHU3AIIUHU TPEBHIIAST YaCTOTY OTOOpPaKeHUS TaHHBIX,
TO BO3MOYKHBI UCKKEHUS WIIM CUTYaIHs, TPH KOTOPOH CHTHAII MHOTOKPATHO
IepeceKaeT ypoBeHb 3alycka CHHXpoHu3auy. 1lpu ananuse curuana MoKHO
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OIPENCINTD, MTO3BOJISIET JIX ero (hopMa JOOUTHCS OIHOKPATHOTO 3aITycKa
CUHXPOHHU3AIINHU TpY BEIOPAHHOM YPOBHE 3aITyCKa.

Ecnu nmeercss HECKOIBKO BEPOATHBIX TOUEK 3aIlyCKa, TO CIEAYET
BBIOpATh TaKkoM ypOBEHB 3aIlycKa, IIPH KOTOPOM CYIIECTBYET TOJBKO OJHA
TOYKA 3allycKa CUHXPOHU3AIUH 3a Nepuoj curHana. Ecimum e dactora
CHUHXPOHU3ALNH MO-IPEXXHEMY IPEBBILIAET YaCTOTYy OTOOPaKEHHUs! 1aHHBIX,
TO BCE €Il€ UMEETCs BEPOSITHOCTh NCKAKEHHH.

Ecnu wacrora cCHHXpOHU3AIINN HIKE, TaHHAS MTPOBepKa Hed((heKTHBHA.

B Ecam otobpakaeMblil CHTHAI SBISIETCS TAaK)Ke HCTOYHUKOM CHHXPOHHM3AIINH,
JUTS OLICHKH €T0 YacTOTHI CIIEAYET BOCIIONB30BaThC KOOPIUHATHON CETKON
unu Kypcopamu. CpaBHUTE MONYYCHHOE 3HAYCHUE CO 3HAUEHUEM YaCTOTHI
CUHXPOHU3AIUH, OTOOpakaeMbIM B IIPAaBOM HIDKHEM yTITy 3KkpaHa. Ecim
9TH 3HAYEHMSI CYIIECTBEHHO Pa3INYaroTCsl, BOSMOXXHO HAIMYHE NCKAKEHHH
CUTHAIIA.

BbinonHeHue nsmepeHun

26

MacwTabHaa ceTka

Ociniorpad otToOpakaer rpad)Mku HAITPSDKEHUS 110 BPEMEHH M TIO3BOJISICT
BBITIOJTHSTH PA3JIHUHBIC H3MEPEHUS OTOOPAKAEMOM OCIIHILIOTPAMMEI.

HmeeTcst HECKOTIBKO CIIOCOOOB BBHIMOJIHEHUS H3MEpEeHU. MOXKHO UCTIONB30BAaTh
KOOPAWHATHYIO CETKY, KypCOPHBI HJIM PE3YJIbTaThl aBTOMAaTHUECKUX N3MEPEHHH.

JlaHHBII MeTo 1T03BOISET OBICTPO BBIIOJIHUTH BU3YalIbHYIO OLIEHKY [1apaMeTpPOB
curHana. Hampumep, MOXXHO BH3yaJbHO OLEHUTH aMIUTUTYy CHUTHAIA U
OIpEeENUTh, YTO OHA HECKOJIbKO IpeBbImaeT 100 MB.

JI1s mpOCThIX M3MEPEHUI MOYKHO BOCIIOJIB30BaThCS MOACYSTOM KOJIMYESCTBA
OCHOBHBIX U TIPOMEXKYTOUYHBIX JCJICHUI KOOPJUHATHON CETKH C MOCIETYIONIM
YMHOKEHUEM pe3yibTaTa Ha KO3 OHUITHEeHT MacIITabupoBaHuS.

Hampumep, ecian MeXay MakCHMAIbHBIM ¥ MUHHUMAJIBHBIM 3HAUYCHUSIMU
CUTHAJIa UMEETCSI MATh OCHOBHBIX BEPTHKAIBHBIX JCTICHUN CETKH U U3BECTHO,
4To K03 dunment macmraduposanus paser 100 mB/nenenue, To 3HaueHNE
aAMIUTATYABI MOXKHO JIETKO BBIYHCIHTB 10 (hopMyIie:

5 nenennii x 100 mB/nenenue = 500 mB.
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Kypcop

Kypcopbl  /lanHBIM METOI 3aKIIIOYAETCA B MEPEMEIEHUU KypCOPOB (KOTOPhIE BCETIA
0TOOpaXKaloTCs MapaMK) U CYUTHIBAHUH B 00IACTH SKPAHHBIX COOOIICHUN
3HAYE€HUH, COOTBETCTBYIOIINX WX MECTOIONOXKEeHN0. VMeercs nBa Thma
KyPCOpOB: II0 aMILTUTY/IE ¥ TIO BpEMEHH.

[Ipu uconp30BaHNM KypcoOpoB HEOOXOANMO YOSAUTHCSA, YTO B KaueCTBE
HCTOYHHUKA BRIOPAH UMEHHO TOT CUTHAJ, KOTOPKII TpeOyeTCss N3MEPHUTh.

MOXHO MCHOIB30BATh KypCOPHI IS OTIpeieIeHNs 00JacTh CTPOOHPOBaHUS
nu3MepeHus nocie BkiarodeHus: GyHkuun CTpodupoB. U3MepeHusl B MEHIO
H3mepenns. Ocumiiorpad orpaHMYUT BBIIOIHSAEMBIE CTPOOHMPOBAHHbIE
U3MEpEeHHs JaHHBIMU MEKAY ABYMs KypCOpaMHu.

JIns ucronp30BaHus KypCcoOpoB HaXXMUTE KHOTIKY Kypcop.

Kypcopbl amnnutyabl. Kypcopsl aMIUTUTYIbl OTOOpaKAOTCS Ha 9KPaHE B BUJIE
TOPU30HTANBHBIX JTUHUHA. C UX TIOMOIIBIO U3MEPSIOTCS MapaMeTphl CUTHAIA

MO BEPTHUKATIH. AMIUTUTYbI OTCUMUTHIBAIOTCS OT OMOPHOTO YpoBHs. [lpu
ncronb3oBaanu Gyakmun BII® (ObicTpoe mpeodpazoBanue Oypre) ¢ MOMOIMIBIO
3TUX KypCOPOB HU3MEPSETCs aMIUIUTY/Ia CIIEKTPa.

Kypcopbl BpemeHn. Kypcopsl BpeMeHH 0TOOpaxatoTcs Ha SKpaHe B BUIC
BEPTUKAJIBHBIX JIMHUN U MO3BOJSAIOT U3MEPHUTH NTapaMeTpbl CUTHAIA KaK 110
TOPU30HTANIH, TaK U [0 BEPTUKATH. Bpems n3Mepsercs 1o OTHOLICHUIO K
TOYKe 3armycka pa3BepTku. [Ipu ucnonp3oBanuu GyHkuuu BI1® (OvicTpoe
npeoOpazoBanre Pypre) ¢ MOMOIIBIO 3TUX KyPCOPOB H3MEPSETCS 4acToTa.

Kypcops!l BpeMeHH Aa0T Takxke 3Ha9YeHHE aMIUIUTYIbl OCLMIJIOTPAMMBI B TOUKE,
T7e ee MepeceKaeT Kypecop.

ABTOMaTHYyecKue C momombsio MeHIo «3MepeHus» MOXXHO BBITIONHATE [0 ITSITH aBTOMAaTHIECKUX
mmMepeHuid. [Ipu aBTOMaTHUYECKUX U3MEPEHUSIX BCE HEOOXOANMBIC BRIYUCIICHUS
BBITIOJHSIOTCS OcImuiorpadom aBromatudecku. [10CKONbKy i1t u3MEpeHui
WCTIOJB3YIOTCS TAHHBIC B TOUKAX JAUCKPETH3AIMH CUTHANIA, TOYHOCTh ATOTO
METO/Ia BHIIIIE, YeM TPH UCIIOIB30BAaHUH KOOPAMHATHON CETKH WIIH KYPCOPOB.

PyxoBozcTBO 10 3kcIutyatanuu ocimuiorpagos cepur TBS1000B u TBS1000B-EDU 27



00O "TexaHkoM" KoOHTponbHO-U3MepuTesibHble Npubopbl 1 o6opyaoBaHne www.tehencom.com

Onwucanne GpyHKIMH ocumimiorpada

Pe3ynbTarel aBTOMATHUECKUX U3MEPEHHUH 0TOOPAXKAIOTCS B MOJSAX 00NIACTH
DKpaHHBIX COOOIIEHUH. 3HAYCHIS ITHX T0JIeH OOHOBIISIOTCS MPH PETUCTPAITIH
ociuiorpad)oM HOBBIX JaHHBIX.

Ornucanus u3MepeHuit npuBeneHsl B riiaBe Cnpasounuk. (Cm. c1p. 94,
Buinonnenue uzmepenuil.)
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Mpumepbl NPpUMeHeHUA

B aTom pasgene gaH psa npuMepoB MPpUMEHEHUs AaHHOTro nmpubopa. Ha
YIPOLICHHBIX pUMepax IeMOHCTPUPYIOTCS QYHKUIUH ocLuiorpada u
HPUBOISTCS COBETHI 110 HCIIOIb30BAHUIO JAHHOTO NPpHOOpa I U3MEPEHUI.

B BpIloJHEHUE MPOCTHIX U3MEPEHUMN
Hcnonp3oBanme GyHKITMH ABTOyCTaHOBKA

Hcnonp3oBaHne MEHIO NM3MEPEHUI AJIS BBIIOTHEHNS aBTOMAaTHYECKHUX
U3MEPEHUH.

I/I3MepeH1/Ie JABYX CUTHAJIOB U paCUCT YCUJICHUA.

® JIpuMeHeHHE aBTOMAaTUYECKOr0 BbIOOpa IPENEIoB U3MEPEHUH s
HCCIIEJOBaHUS HECKOJIBKUX TOUEK 3aMepa.

B  BrinonHeHre KypCOPHBIX U3MEPEHU.
Wzmepenne 4acTOTHI M aMIDTUTYIbI KOJIE0aTeIbHOTO TIEPEXOHOTO MpoIiecca.
W3mepenne qnuTenbHOCTH UMITYIbCA.
W3mepenne BpeMeHH HapacTaHHUA.
®  AHanu3 curHana
[IpocMoTp curHazia ¢ BEICOKHM YPOBHEM IIIyMa.
Hcnonb3oBanne QpyHKINN YCPEAHEHUS IJIsl OTIEJICHHUS CUTHAIIA OT IIyMa.
H  Perucrpanus OIMHOYHOTO CUTHAJA.
OntumMuzanmsi coopa JaHHBIX.
®  V3MepeHne 3aepKKU PACIIPOCTPAaHEHHS CUTHATIA.
B CuHXpOHM3ALY 110 AJIUTEIBHOCTH UMITYJIbCA.
®  CuHXpOHM3ALMS IO BUACOCUTHAIY.
CHHXpOHM3aM 110 TOJISIM B CTPOKaM BHIEOCHTHAIIA.
Hcnonp3oBanne GpyHKINN OKHA U IPOCMOTPA XapaKTePUCTUK CUTHAJIA.

B Anamms muddepeHnrnaIbHOro KOMMYHHUKAITMOHHOTO CUTHAJIA C TIOMOIIBIO
MaTeMaTHIeCKUX (PyHKITHIA.

B [IpocMOTp U3MEHEHUI UMII€/IaHCa B CETH C UCIOJIb30BAaHUEM pexkuMa XY U
[IOCJIECBEYCHHS.

B Perucrpanus qaHHbIX (0TCyTCTBYeT B Moaensix EDU)

B [IpenenbHble TecThl (0TCYTCTBYIOT B Mozeisix EDU)
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BbinonHeHue NPoCcTbIX U3MEPEHUIA

WUcnonb3oBaHue pyHKuMU
ABTOYyCTaHOBKa

[pennonoxum, TpeOyeTCsi MPOCMOTPETh CUTHAN B IENH, TPHYEM aMILTUTY/Ia WU
94acToTa CUTHAJIAa Hen3BeCTHB. HeoOXoaumo OBICTPO MOMYYHTh H300pakeHne
CHUTHaJIa M I3MEPUTH €TO YacTOTY, IEPHOA U pa3Max.

( )

UTo0bI OBICTPO MOTYYUTHh U300PAKEHUE CUTHAJIA, BBITIOHHUTE CIICTYFOIIUE
EUCTBUA.

1. Haxwmure kHOTKy 1 (MeHto kaHana 1).

2. Haxwwure mocnenoBarenpao [Ipoonux » Hanpsixkenue P 3aryxanue P
10X.

3. Ecam ucnone3ytorcst npobunku P2200, ycraHOBHUTE NMEpEKIIOYaTeNd B
nonoxenne 10X.

4. TlogcoenuHuTE K UCTOYHHUKY CHTHAJIA HAKOHEYHUK HpO6HI/IKa Kxagama 1.
IToacoenuHUTE OMOPHBIN BHIBOJ] K OMTOPHOM TOUKE HUCCIEAYEMOU CXEMBI.

5. Haxwmure kaonky ABTOYCT.

[MapamMeTps! yrpaBieHus CUTHAIOM (BEpTUKATIbHBIC, TOPU30HTATBHBIC U
CHHXPOHU3aNHNs) OyIyT yCTaHOBJIIEHBI OCIIUIIIOrpadoM aproMarndecku. [Ipu
HEOOXOAMMOCTH MOIYYHTh YI00HOE JUIsl pa0OThl U300paKEHUE CUTHATA 3TU
napameTpbl MOYKHO U3MEHHUTh BPYUHYIO.

MPUMEYAHUE. Ha skpane ¢ obracmu cueHana omoopaxicaiomcesi pe3yivmamol
ABMOMAMUYECKUX USMEPeHUL, 3a8UCAujUe OM KOHKPEMHO20 MUna CueHad.

Cenenusi, Kacaronuecss KOHKPETHBIX OCIIuIIorpadoB cM. B TiiaBe Cnpasounux.
(Cm. ctp. 80, Asmoycmanosxa.)

30 PyxoBoncTBo 10 skcmuryararuu ocipuniorpados cepun TBS1000B u TBS1000B-EDU



00O "TexaHkoM" KoOHTponbHO-U3MepuTesibHble Npubopbl 1 o6opyaoBaHne www.tehencom.com

IIpumeps! nprMeHEHHUS

BbinonHeHne  Ocuwmmiorpad mo3BoSET BHIOMHATh ABTOMAaTHIECKIE N3MEPEHHS OOIBITNHCTBA
aBTOMaTMyeckux  OTOOpaskaeMBIX CHTHAJIOB.

U3MepeHni

[TPUMEYAHUE. Ecnu 6 none «3nauenue» omodpasicaemcsi 6ONPOCUMenbHull 3HAK
(?), 9mo o3nauaem, YMo CUSHAL GLIXOOUM 3a SPAHUYL] OUANA30HA USMEPEHUS.

C nomowwio pyuxu Macuimaé 0isi coomgemcmeyoue2o KaHaia 8 cpynne
«Bepmuxk.» (6onom/den) ymenvuiume wyeCmeumenIbHOCHb Wil Ompezyiupyime
Macwmaé no copusonmanu (cex/oen).

I[J'ISI HU3MCPCHHUA 9aCTOThI CUI'HaJa, NI€pruoaa, pasMmaxa, BpEMCHU HapaCTaHUs U
OJIATEIBHOCTH MTOJIOKUTEIIBHOTO NMMITYJIBCA BBIIIOJIHUTE CICAYHOINE JICHCTBHUSL.

1. Haxwmute kxHONKY M3MepeHust, 9TOOBI 0TOOPA3UTH COOTBETCTBYIOIIEE MEHIO.
2. Haxwmwure kHONKyY KaHana 1 wimu 2. CiieBa OTKPBIBACTCS MEHIO H3MEPCHHM.

3. ITloBepuute pyuky MHOTO()yHKII., YTOOBI BBIIEIUTH TpeOyeMoe U3MEPEHHE.
Haxxmute Ha pyuKy 111 BBIOOpa HYKHOI'O U3MEPEHHUS.

B mone 3naueHue MOSIBUTCS MOCTOSHHO OOHOBIISIEMBIN pe3yabTaT H3MEPEHHSI.

4. Haxwmwure KHOTKY KaHaia 1 wim 2 11 BEIOOpa Jpyroro H3MEpeHHs.
OnHOBpEMEHHO Ha SKpaHEe MOXKET OBITh 0TOOPaKEHO J0 MATH H3MEPEHUI.

3amepeHus
epnof ICTpobupoBaHme
YactoTa Bkn/Bbikn
Pasmax
,\’>|/|VIHVIMyM Chl
aKCUMym
CpepnHee Ch2
CpenHee Pacu.
3a nepvog
CpenH
Kypcop
CP.KB.
Cp.kB.LMKNA
Cp.kB.LMKNa
Bpems
HapacTaHus

WU3mepenue gByx curHanoB  IIpeamonokum, Mpu NPOBEPKE anmnaparypbl HyKHO U3MEPUTH KOI(PHOHUIHEHT
YCHIJICHUS YCUJIMTENSI 3BYKOBBIX 4acTOT. B 3TOM ciydae motpebyeTcs reHeparop
3BYKOBOT'O CHTHAJa, KOTOPBIXA OBI ITO/1aBal TSCTOBBIM CUTHAI HA BXOJ] YCHUITUTEISL.
[MogxrounTe Ba KaHana ocHUuIoOrpada K BXOAY U BBIXOAY YCHIIUTENs, KaK
Mmoka3aHo Hioke. V3MephTe ypoBHH 000X CHTHAJIOB U BOCIOJB3yHTECh
MOJTy4YeHHBIMHU 3HAUEHUSMH JIJIS1 paciyeTa yCHIICHHS.
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Mamepenns
ICTpobupoBaHme
Bkn-Bbikn

Chl
Ch2
Pacu.

UToOBI aKTHBHPOBAThH U BRIBECTU HA SKPaH CUTHAJIBI, TOCTYMAOIIUE 10 KaHaTy 1
Y KaHaTy 2 ¥ TIOJIYYHUTh Pe3yJIbTaThl H3MEPEHH 10 000MM KaHaJlaM, BBIITOTHUTE
CIeayIonue IeUCTBUA.

1. Haxwmure kHonnky ABTOYCT.
2. Haxwwure kHOTIKy M3MepeHusi, 9T00B 0TOOpPa3HTh COOTBETCTBYIOIIEE MEHIO.

3. B 6okxoBom MeHt0 HakmuTe KHOTIKY Chl. CreBa OTKpoeTcss KOHTEKCTHOE
MCHIO TUIIOB U3MCPCHUS.

4. llosepuute pyuxky MHOropyHku., 9To0s! BeIACTUTH Pazmax.

5. Haxwmure Ha pyuky MuorogyHku., 4To0sl BeIOpats Pazmax. Psgom c
ITyHKTOM MEHIO JOJKHA TIOSBUTHCSI OTMETKA, @ B HUKHEHW 4acTH dKpaHa
oTOOpa)kaeTcst U3MEpeHNe pa3Maxa il KaHana 1.

6. B 6oxoBom mento HaxkMuTe KHOTIKY Chl. CneBa oTKpoeTcs KOHTEKCTHOE
MEHIO THUIIOB U3MEPEHHUS. .

7. lloBepuute pyduxky MHoOropyHku., 9To05I BEIACTUTH Pazmax.
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8. Haxwmure Ha pyuxy MHorogyHku., utoos! BeiOpars Pazmax. Psgom c
IIyHKTOM MEHIO JIOJDKHA TOSIBUTHCSI OTMETKA, @ B HIDKHEW 4acTH SKpaHa
oToOpaxcaeTcs U3MepeHHe pa3Maxa Iy KaHasa 2.

9. IIpocMoTtpute 0TOOpakaeMble 3HAYCHUS pa3Maxa CUTHajla B 000MX KaHajax.

10. KoaddurmeHT ycuneHus 1Mo HanpssKEHUEO IS YCHITUTENS pacCUUTHIBACTCA
CIIEAYIOIIUM 00pa3oM.

Yeunenue no nanpsisicenuto = 6bIX00HAs AMAAUMYOA/EX00HASL AMIAUNYOA

Ycunenue no nanpscenuto (0b) = 20 ? lg (Vcunenue no nanpsiscenuro)

MpumeHeHWe aBTOMaTU4YECKOro BbiOOpa npeaenoB U3MepeHUn ans
uccneaoBaHMA CUrHANoOB B HECKONBKUX TOYKaX 3amepa

[Ipu moucke HeMCIPaBHOCTEN B almaparype 4acTo NPUXOAUTCS ONPEAEIIATh
4acTOTy U CpeTHEKBApaTHUECKOE 3HAYEHNE HANPSKEHUS B HECKOJIBKUX TOUKaX
3aMepa U CPaBHUBATh 3TU 3HAUEHUS C 3TAJIOHHBIMU 3HaueHUsAMU. [Ipu sTom
HEBO3MOXKHO ITOJIB30BATHCSA OpraHaMU yIPaBJICHUS Ha JUIEBOU MMAHEH, TaK KaK
MpY 3aMepe B TPYTHOAOCTYITHBIX TOUKAX 3aHSATH 00€ PyKH.

1. Haxwmure kHonky 1 (MeHto kaHana 1).

2. Haxwmure kaonku lIpooHuk P Hanpsikenue P 3aryxanue. Beibepure
3aTyxaHue MpoOHUKa, TOAKIIOUEHHOTO K KaHaly | W3 BCIUIBIBAIOIIETO CIHCKA
3HaYEHUH, IOBEPHYB U HaXaB pyuky MHOropyHku..

3. Haxwure u ynepxusaiite knonky ABTOYCT 6oree 1,5 ¢, 9T0OBI BKIIIOYHUTH
aBTOMAaTHYECKYIO YCTAaHOBKY IIpeZiesioB, 1 BeiOepuTe napametp Ilo BepTHK.
U TOPU30HTAJIN.

Haxwmure kHonky M3mepennst, 4ToOBI 0TOOPa3UTh COOTBETCTBYIOIIEE MEHIO.

Haxwmure xHonky Chl.

[MoBopauuBast pyuky MHorogyHku. BeibepuTe 3HaueHue Yacrtora.

Haxwmure xkHonky Ch2.

IToBopaunBas pyuxy MHorodgyHkil. BeiOepure 3HaueHHe Cp.KB. IUKJIA.

- J-"REN T~ ST TN

. IlomcoemuHnTEe OMOPHBIN BHIBOA W HAKOHEYHHK MPOOHUKA K TICPBOM
Touke 3amepa. CuuTaiite ¢ 3KpaHa ocuiorpada 3HaueHHS YacTOTHI U
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CpCAHCKBAAPATHYCCKOI'O HAIPSPKCHUS IEPpHUOJa U CPABHUTE UX C 3TAJIOHHBIMHU
SHAYCHUAMH.

10. IloBropsiiTe mar I KaXXI0¥ TOYKH 3aMepa A0 TeX Mop, IoKa He Oymer
Ha/IeH HEUCTIPAaBHBIN KOMIIOHEHT.

[MTPUMEYAHUE. Ecnu pexcum asmomamuueckoeo 6bib60pa npeoeios uzmepeHul
BKJIHOUEH, NPU KAHCOOM nepexode K HOBOU mouKe 3amepa ocyuiiozpagh ons
HAULY4Ue20 0MooOpadiceHus pe3yibmamos noocmpausaem macumad no
20pU3OHMANU, MACUMAD NO 8ePMUKANU U YPOBEHD CUHXPOHUSAYUU.

BbinonHeHne KypcopHbIX 3MepeHui

,HJ'I)I 6LICTpOl" 0 UBMCPCHUS XAPAKTCPUCTUK CUTHAJIA IO BPECMCHU U aMIUJIUTYC
MOXHO HCIIOJIB30BATh KYypCOPBHI.

M3mepeHne yactotbl  UTOOBI U3MEPUTH YaCTOTy MEPEXOJHOTO KOJIEOATENBHOIO MPOLECCa Ha
W aMnauTyabl  HapacTaomeM (poHTE cUrHala, BHITOIHUTE CIEAYIOIINE TeHCTBUS.

konebaTenbHoro  y  pyuuure kHonky Kypcop Ha nepenseii nanenu, 4To0bl 0ToOPa3UTh
nepexoaHoro npouecca COOTBETCTBYIONIEE MEHIO.

2. Haxwmwure kHOTIKY 00KOBOTO MeHIO THI. JI0KHO OTKPBITHECS BCILTBIBAIOIIEE
MCHIO C ITPOKPYUUBACMBIM CITMCKOM OOCTYITHBIX TUIIOB KYPCOPOB.

3. IloBopauuBas pyuky MHorogyHkiu., Beioepute 3HaucHre Bpems.

4. Haxwwure Ha pyuky MHOro(pyHKI., 9TOOBI BEIOpaTh Bpemsi.

i

Haxxmure kHOTIKY O0KOBOTO MeHIO McTOUHMK. J[OJDKHO OTKPBITHCS
BCILIBIBAIOIICC MCHIO C IIPOKPYUHNBACMBIM CITMCKOM JOCTYIIHBIX HCTOYHHUKOB.

[ToBopaunBas pyuky Muorogynku., seiaenute Chl.

Haxwmure Ha pyuky MHorogyHk., uto6s! Beiopars Chl.

Haxxmute dhynknnonanpayto kHonKy Kypcop 1.

NIRRT

C nomomipio pydkd MHOroyHKI. TTOMECTUTE Kypcop Ha MEepBBI MUK
K0J1e0aTeNbHOr0 MePEX0IHOro IpolLecca.

10. Haxxmute pynkunonanpayro kHonky Kypeop 2.

11. C momombo pydkn MHOTo(pyHKI. TTOMECTHTE Kypcop Ha BTOPOH MUK
K0J1€0aTeIbHOTO TIEPEXOIHOrO Mpolecca.

B MeHr0 MeHro Kypcopa MpoCMOTPUTE HHTEPBAT A U 4acTOTy (M3MEPEHHYIO
JacTOTY KOJIEOATEIBPHOTO TEPEXOTHOTO MPOIIECcca).
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Tun
Bpems

McTouHnk
Ch1

At 540.0ns

1/At
1.852MHz
AV 0.44V

Kypcop1
180ns|
1.40

Kypcop2
720ns
0.96V

12. Haxxmute kHONIKY 60k0BOTO MeHIO Tum. J{0JKHO OTKPBHITHCS BCILTBHIBAIOIICE
MEHIO C MPOKPYUYUBAEMBIM CITUCKOM JOCTYITHBIX TUIIOB KypCOPOB.

13. IloBopaunBas pyuky MHOrogyHKu., BBIJEINUTE TapaMeTp AMILUIUTYAA.
14. Haxxmute Ha pydxky MHOrogyHKI., YTOOBI BEIOpaTh MapamMeTp AMILIMTYIA.
15. Haxxmute pynxunonanspnyro kHonky Kypeop 1.

16. C nmomomipio pyukn MHOTO(YHKI. TTOMECTHTE Kypcop Ha MEPBBIN MUK
KOJIe0aTeIBHOTO MEPEX0IHOTO MpoLecca.

17. Haxxmute pyHkuuoHansHyr kHONKy Kypcop 2.

18. C nmomompio pyuku MHOro(pyHKI. TOMECTUTE Kypcop 2 Ha HIKHIOIO YacTh
CUTHAaJIa KoJIeOaTeNbHOTO IEPEXOHOTO MpoIiecca.

B MeHI0 Kypcopa MOSIBUTCS 3HAUYCHHUE aMILTUTY/IbI KOJIeOaTenbHOTO
MEPEXOHOTO IpoIiecca.

Tun

McTouHnk
Chi

AV 640mV

Kypcop 1
1.46V

Kypcop 2,
820m
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WU3mepeHue gnutenbHOCTU
uMnynbca

[MpeanonoxuM, Npu aHanuze GOpMbl UMITYIbCA HEOOXOAUMO ONPEAETUTh €ro
JUINTENBHOCTh. [l 3TOr0 BEINOJIHUTE CIIENYOLINE ACHCTBHS.

1. Haxwmure xHONKYy Kypcop, 4To05I 0TOOpa3uTh COOTBETCTBYIOIIEE MEHIO.

2. Haxwmwure KHOIIKY O0oxoBoro MeHio Tum. I[OJ'DKHO OTKPBITHCS BCIJIBIBAIOIICE
MCHIO C ITPOKPYUMUBACMBIM CITMCKOM OOCTYIIHBIX TUIIOB KYPCOPOB.

[ToBopaunBas pyuxy MHorogyHkIl., BEIOepuTe 3HaucHHE Bpems.
Haxxmute Ha pyuxky MHOro@yHKII., 9T006I BEIOpaTh Bpems.

Haxxmute dhyaknnonanpayo kHONKY Kypcop 1.

AU .

C nmomompio pydkd MHOToQyHKII. ITOMECTUTE Kypcop Ha HapacTarOIIHHA
(poHT UMIyInbCa.

=

Haxxmute dbynknnonanpayto kHOnKy Kypcop 2.

8. C momomsto pyuku MHOTOQYHKII. TTOMECTUTE KypcOp Ha HUCXOMSIINN
($pOHT UMIyIBCA.

B menro Kypcop OyayT oToOpa)eHsl pe3yabTaThl CIeAYIOMNX H3MEPEHHH.
B JlomoxxeHHe BO BpeMEHU Kypcopa | OTHOCHUTEIBHO MOMEHTA CHHXPOHHU3AIUH.
= JlonoxxeHHe BO BpeMEHHU Kypcopa 2 OTHOCHUTEIEHO MOMEHTA CHHXPOHHU3AIUH.

B VHTepBan A, paBHBIH H3MEPEHHON ITUTEIHLHOCTH UMITYIIBCA.

Tun

McToYHMK
Chl

At 500.0ps
1/At 2.000kHz
AV 1.38V

Kypcop 1
0.00s
0.98v

Kypcop 2
500us|
-1.00

MTPUMEYAHUE. B mento Hzmepenus 6 uucie agmomamuieckux usmepeHul
0ocmynto usmepenue enudunsl JJIumensHoCmy NOLONCUMENbHO20 UMNYIbCA.
(Cm. cmp. 94, Boinonnenue uzmepeHruil.)
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WU3mepeHue BpemeHn  Ilocie usMepeHHs QIMTENLHOCTH UMITYIbCA MOXKET BOSHUKHYTh HEOOXOIUMOCTD
HapacTaHusi  ONPEIEIHUTb BPeMs ero HapacTanus. Bpems HapacTaHus 00bIYHO U3MEPSETCs]
Mexny ypoBHAMHU curHaia 10 % u 90 %. YtoOsl u3MepUTh BpeMsl HapacTaHMUs,
BBITIOJTHUTE CJICAYIOIIUE IEHCTBUS.

1. Tlosepuure B rpynme «l opu30oHT.» pyuxky Macmrad (cex/nen) Tak, 4ToObl
0TOOpa3niIcs HapacTalUMi GPOHT CUTHAIA.

2. C nomompkto pydek MacmTad (Bonbt/nen) u I[osoxkenne B rpyrmme
«Beptuk.» nobeiTech, YTOOBI CHTHAT 3aHUMAJT OKOJIO TISITH JCJICHUN 110
BEPTUKAJIH.

3. Haxwmure kHonky 1 (MeHo kaHana 1).
4. Haxwmure kaonky Boabst/men » Touno.

5. C nomomkto pyukn Macmra6 (BonsT/men) B rpynne «BepTuk.» nodeiitecs,
4TOOBI CUTHAJ 3aHUMAJ POBHO MSATH JECHUN IO BEPTHKAIH.

6. C nomomsto pyuku Iomosxkenne B rpynne «BepTuk.» ycTaHOBUTE
OCLMJUIOTPaMMY MO LIEHTPY dKpaHa; IIOMECTUTE JIMHHIO Pa3BEPTKH CUTHAJa
Ha 2,5 JeJIeHUs] HUXKE LIEHTpa KOOPAMHATHOM CEeTKHU.

7. Haxwure kaoniky Kypcop, 9To051 0TOOpa3uTh COOTBETCTBYIOIICE MEHIO.

8. Haxwmure kHONIKY 60KOBOTO MeHIO THM. JIOKHO OTKPHITHCS BCILIBIBAIOIICE
MCHIO C ITPOKPYUUBACMBIM CITMCKOM OOCTYITHBIX TUIIOB KYpPCOPOB.

9. TloBopaunBas pyuky MHorogyHku., Beioepure 3HaueHe Bpemsi.
10. Haxxmute Ha pydxky MHOro(yHku., 4To0bI BEIOpaTs Bpemsi.

11. Haxxmute kHOTIKY 60K0oBOTO MeHIO McTOUHHK. J[OKHO OTKPBITHCS
BCIUIBIBAKOIIEC MCHIO C MPOKPYUYHUBACMBIM CITMCKOM JJOCTYIIHBIX NUCTOYHUKOB.

12. IloBopauuBas pyuxy MHoro¢gyHku., Beiienure Chl.
13. Haxmure Ha pyuky MHorogyHsku., utoos! Beiopars Chl.
14. Haxxmute pyHkunoHansHyr kHonky Kypeop 1.

15. C nomompto pydku MHOTo(pyHKI. TTOMECTUTE Kypcop Ha TOUKY, B KOTOPOI
OCIMJUIOrpaMMa CUTHaJIa IepecekaeT BTOPYIO OT IIEHTpa JIMHUIO CETKU B
HIKHEW MTOJIOBUHE dKpaHa. DTOT ypoBEHb cOOTBETCTBYET 10% OT ypoBHS
CUTHAaJA.

16. Haxxmute dyHKITMOHANBHYIO KHONIKY Kypcop 2.

17. C nomotpto pydkd MHOTOQYHKII. TTOMECTUTE Kypcop Ha TOUKY, B KOTOPOM
OCHMJIOTpaMMa CUTHAJIA TIepeceKaeT BTOPYO OT IIEHTPa JIMHHUIO CETKU B
BEpXHEH MOJIOBUHE dKpaHa. ITOT YPOBEHb COOTBETCTBYET 90% OT ypOBHS
CHUrHasna.

3naueHue At B MeHI0 Kypcop U ecTh BpeMs HapacTaHHs CUTHAJIA.
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b nenexunit

Tun

McTouHnk
Chi

At 140.0ns
1/At
7.143MHz

AV 2.08V

Kypcop 1
-80.0ns|
-1.02

Kypcop 2
60.0ns
1.06V

[TPUMEYAHUE. B menio usmepenus 8 uucie asmomamuieckux usmepeHu
docmynno usmepenue epemenu napacmarnus. (Cum. cmp. 94, Buinoinenue
usmeperuil.)

AHanu3 curHana

[MpeanonoxuM, TpedyeTcs MOaPOOHO MTPOAHATH3UPOBATh CUTHAN C BEICOKHM
YpOBHEM IIIyMa, 0ToOpakaeMblit Ha ocimuiorpade. OXumaercs, 94To CUTHAT
COJIEPKUT Tropa3no OOJbIIe JAHHBIX, €M €T0 TeKyIlee OTOOpaKeHre Ha dKpaHe.

MpocmoTp curHana c [lo BHEITHEMY BUIY CHTHAJIa MOXHO 3aKIIFOYHUTh, YTO B CXEME CITUIIKOM BBICOKHN

BbICOKAM YPOBHEM WymMa  YPOBEHb IIyMa. Uto65! TiTyOKe pOoaHaTu3upOBaTh 3TOT IITyM, BBHITIOJTHHUTE
CIEAYIOUIUE IEUCTBUA.

1. Haxwmute kHonky COOp JaHHBIX, YTOOBI OTOOPA3UTh COOTBETCTBYIOIIEE
MEHIO.

2. Haxwmure ¢pyHKIHOHANBHYIO KHOTIKY ITuK. AeTek.
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B pexume MUKOBOTO IETEKTUPOBAHHS O0Jiee PE3KO BBIJEISIOTCS OCTPhIS
BBIOPOCHI IITyMa B CHTHAJIE, 0COOECHHO €CJIM YCTAHOBJICHO OOJIBITIOE 3HAUCHNE
BPEMEHHOH Pa3BEPTKHU.

OTtgeneHue curHana ot Temeps TpeOyeTcst mpoaHaIU3UPOBaTh (HOpMY CUTHaIa, UTHOPUPYS IIyM. UToOBI
WymMa  CHH3HTB YPOBCHb CIIy4aliHOTO IIyMa Ha dKpaHe ociuuiorpada, BhITIOITHUTE
CJIEAYIOIINE NEHCTBUSL.

1. Haxmute kHOnKy COOp JaHHBIX, YTOOBI OTOOPA3UTh COOTBETCTBYIOLICE
MEHIO.

2. Haxwmure ¢pyHKIMOHAIBHYIO KHONIKY CpenHee.

3. Bpamaiite pyuky MHorogyHku. 1 BbIACICHUS PA3IUUHbIX KOJTUYECTB
yCpeIHEeHNH B KOHTEKCTHOM MeHI0. HakmMuTe MHOroQyHKIMOHATIBHYIO PYUKY
JUTS IPOCMOTPA BIMSHUS KOJTMYECTBA yCPEeIHEHUI Ha BUJ] OCIMIIIOT paMMBbI
CUTHAaJjA.

[Ipu ycpenHeHHn ypoBeHb CIIyYailHOTO IIyMa CHHYKAeTCsl, YTO 00JerdyaeT
MIPOCMOTp CUTHAJA. B MpuBeIeHHOM HIXKE IpUMEPE MOCIIE yAAICHUS IIyMa
MIPOSIBUIIMCH TIEPEXOAHbIE KoJeOaTebHbIe MPOLECChl Ha HapacTaloMIeM H
HUCXOJISIIEM (PPOHTAX CHUTHAJA.
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Perncrpaumsa ogMHOYHOro curHana

[IpeanonoxuM, B yCTpoicTBE CHU3UIIACH HAACKHOCTh pabOThl TepKOHOBOTO
pene u TpeOyeTcs U3yuuTh 3Ty npobnemy. Bo3MoxHO, €10 B TOM, 4YTO IpU
Pa3MBIKaHHU peJie Ha €ro KOHTAKTaxX BO3HHUKAET UCKpa. Pene MokeT 3aMbIKaTbes U
pa3MBIKaTHCS HE Yallle, YeM IMPUMEPHO OJIMH pa3 B MUHYTY, TO3TOMY HaIlpsDKEHHUE
Ha pelie He0OXOANMO PETUCTPUPOBATh KaK OJMHOYHBIH CUTHAIL.

JJ1s HacTpOMKHK perucTpalud OJUHOYHOTO CUTHAa BBITIOJIHUTE CIEAYIOUIUE
IEUCTBUS.

1. TloBepuure pyuku Macmrtad (BonbT/nen) B rpymme «Bepruk.» u Macmrad
(cex/nen) B rpymme «[OpU30HT.» B COOTBETCTBUU C OXKHJIAEMBIMU
JIMana30HaMHU JUTsl CUTHANA.

2. Haxwmure kHonky CO0p AaHHBIX, YTOOBI OTOOPA3UTh COOTBETCTBYIOLIEE
MEHIO.

Haxxmute dyHkunonansnyro kHonky I[uk. nerek.

Haxwmure kHOIKY MEHI0 CHHX, YTOOBI OTOOPa3UTh COOTBETCTBYIOIIEE MEHIO.

Haxxmute kHonky KpyTusna.

=Y T NN

Bpamaiite pyuky MHoropyHku. ais Belienenus napamerpa Hapacr. B
KOHTEKCTHOM MeHI0. HaxkmuTe Ha pyuKy A BBIOOpa 3TOrO mapaMeTpa.

7. C nomomipio pydku YpoBeHb Ha MEpPEeIHEN MaHenn yCTaHOBUTE ISl YPOBHS
3aIrycka HampshKeHHe, CpelHee MEeX Ty HalpsHDKeHUSIMHU 3aMKHYTOTO U
Pa30MKHYTOI'O peJe.

8. Haxwmure kHONKy QOAUHOYH 3amycK, 4YTOOBI HAYaTh COOP JaHHBIX.

[Ipu pa3mbikanny pesie Oy/IeT BHITOTHEH 3aITyCK M PETUCTPAINs COOBITHS.

Ontummsauma  Ileppas ocumrorpaMma NokasbIBacT HA4allo Pa3MBIKAHMS KOHTAKTa pejie B
PErMcTpaLmmn AaHHbIX  TOUKE 3amycka. ITo COOBITHE CONMPOBOKIACTCS CHILHBIM OCTPBIM BEIOPOCOM,
YKa3bIBAIOIIUM Ha Ape0es3r KOHTAKTOB M HaJM4YME MHIYKTUBHOCTH B CXEME.
WMHIyKTUBHOCTE MOKET BBI3BATH HCKPEHHE KOHTAKTOB M NPEKICBPEMEHHbIN
OTKa3 pee.

40 PyxoBoncTBO 10 sKkcruryarauu ociuniorpados cepuun TBS1000B u TBS1000B-EDU



00O "TexaHkoM" KoOHTponbHO-U3MepuTesibHble Npubopbl 1 o6opyaoBaHne www.tehencom.com

IIpumeps! nprMeHEHHUS

Jlid onTUMM3alMK HACTPOMKYU NEpe]] CHATHEM CIEIYIOIEro OTCYETa MOKHO
W3MEHMTH IapaMeTpPhl YIPaBJICHHUsI CUTHAIOM (II0 BEPTHKAJIH, I10 TOPU30HTAIIN
U MapaMeTpsl CHHXpoHM3auuu). [Ipu cremyromeil perucTpaiyy curHaia ¢
HOBBIMHU HacTpoikamu (IIpU MOBTOPHOM Ha)KaTWX KHONKH OQOIUHOYH 3aIIyCK)
otoOpaxaercs 0ojee AeTanbHas KapTHHA MOMEHTa Pa3MbIKaHUs pele.

WU3mepeHune 3agepXku pacnpocTpaHeHusl cUrHana

[Ipennonoxum, UMeeTcs MOJ03pEHHNE, UTO B MUKPOIPOIIECCOPHOI CUCTEME
BPEMEHHOH NapaMeTp TaKTOBBIX UMITYJIBCOB MaMSTH HaXOOUTCS HA Kparo
JOITyCTUMOTO Iuana3zoHa. Hactpoiite ociusutorpad a1 ©3MEpeHns: BpeMeHH

3aJIepP’KKA MEXTy CHTHAJIOM BBIOOpa MHKpOocXxeMbl CS ¥ BBIXOTHBIM CUTHAJIOM
MHUKPOCXEMBI TTaMSTH.

7
Ve
i ° oo Data ‘ CS ;
———— o ! )
CH1 CH2 [I e ,__,_!!j
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Tun

McTouHmK
Chl

At 20.00ns
1/At
50.00MHz
AV 0.28V

Kypcop 1
E
-0.20'

Kypcop 2
70.0ns
0.08v

,HJ'I)I U3MCEPCHUA BPCMCHU 3aJICPIKKU CUTHAJIA BBIIIOJIHUTE CIICAYIOIINEC ,[[CﬁCTBI/ISI.

1. Haxwmure kHonky ABTOYCT s CHHXpOHHU3AIUU YCTONYHNBOTO
0TOOpaKEHMSI.

2. C nomo1pio0 OpraHoB yIpasieHus (110 BEPTUKAIU U 10 TOPU30HTAIIN)
YCTaHOBUTE yAOOHOE I pabOTHI H300pakeHHE.

3. Haxwmure kHomnky Kypcop, 4To0b! 0TOOpa3UTh COOTBETCTBYIOLIEE MEHIO.

4. Haxmwute KHOIIKY 6oxoBoro MeHio Tum. I[OJ'DKHO OTKPBITHCS BCIJIBIBAIOIICE
MCHIO C ITPOKPYUUBACMBIM CITMCKOM TOCTYITHBIX TUIIOB KYPCOPOB.

5. TloBopaumBas pyuky MHoroyHki., Beioepure 3HaueHue Bpemsi.
6. Haxwwure Ha pyuky MHoOro(pyHku., 9T005I BEIOpaTh Bpemsi.

7. Haxwmwure kHOTKY 00KOBOTO MeHIO McTOUHUK. JIODKHO OTKPBITHCS
BCILIBIBAIOIICS MCHIO C IIPOKPYUMNBACMBIM CITMCKOM JOCTYIIHBIX HCTOYHHUKOB.

8. IloBopaumBas pyuky Muorogyuku., seiaenure Chl.

9. Haxwmure Ha pyuky MHorogyHku., uto6s! Beiopars Chl.
10. HaxxwmuTte dyakiuonansayio kHonky Cursor 1 (Kypcop 2).
11. Haxwmute dhyaKIImoHaNbpHY0 KHOIKY Kypcop 1.

12. C momompio pydku MHOTo(pyHKI. ITOMECTHTE KypCcOp Ha aKTUBHBIH (PPOHT
curnana CS.

13. Haxwmute dhyHKIIMOHANIBHYIO KHOTIKY Kypcop 2.

14. C nomompto pyuyku MHOroyHKI. ITOMECTUTE BTOPOM Kypcop Ha (PpoHT
BBIBOJIA IaHHBIX.

3HaueHre At B MEHIO Kypcopa U €CTh 3a/IepiKKa PACIPOCTPAHEHUS MEKTY
OCIUILIOTPAMMaMH CHTHAJIOB. JTO 3HAYEHHE IOCTOBEPHO, TaK Kak JJIs
OCHMJUIOTPaMM 00OHMX CHTHAJIOB 3aaH0 OJAMHAKOBOE 3HaueHHe MacmTaba 1mo
TOpPHU30HTANH (CeK/nen).
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CVIHXpOHVI3aU,VI$| no nMnynbcy Oﬂpe,D,EHGHHOﬁ ANUTeNbHOCTU

JI1 HaCTPOWKM HA MPOBEPKY MCKAKEHUHN JITUTEIFHOCTH UMITYJIBCOB BBITTOTHUTE
CJIEAYIONINE JEeHCTBUSI.

1.

2.

9.
10.
11.

12.

Haxxmure xHonky ABTOYCT nst CHHXpOHHU3AIIAN YCTOHYIHBOTO
0TOOpaXKeHUS.

B menro «ABTOYCT» HaxkmMuTe (yHKIHOHAIBHYIO KHOMKY I L am
MPOCMOTPa OAHOTO LUKJIA CUTHAJIA ¢ OBICTPBIM H3MEPEHUEM UTUTEIBHOCTH
UMITYJIbCA.

Haxxmute kHOnKy MeHI0 CHMHX, YTOOBI 0TOOPa3UTh COOTBETCTBYIOLIEE MEHIO.
Haxmute knonky Tum.

Bpamaiite pyuky MHOropyHKu. 1is BblielieHus nmapamerpa UmimyJibe B
KOHTEKCTHOM MeHI0. HaxkxmuTe Ha pydKy Ajs BbIOOpa 3TOro napamMerpa.

Haxxmute kHOonky UcTOUHMK.

Bpamaiite pyuky MHorogyHnku. amis BeiaeneHus kaaina Chl B KOHTEKCTHOM
MeHro. HaxxmuTe Ha pyuky [uis BBIOOpa 3TOTO apameTpa.

C nomo1ipio pydkd YpoBeHb B IpyIiiie «3alyck» YCTaHOBUTE YPOBEHb
CUHXPOHH3alluU BOJIM3H HIKHEN rpaHUIIbl CUT'HAJIA.

Haxxmure kaonky Korma P = (paBHO).
Haxxmute kHOIKY JIMTENIBHOCTH MMITYJIbCA.

C nomompio pydkn MHOTO(YHKII. YCTAaHOBHTE JJINTEIIEHOCTh UMITYJIbCA,
MIOJTyYEHHYIO TIPU U3MEPEHUH Ha 1mare 2.

Haxwmure kHonky Pasnoe P Pesxum P OObIuH .

PyxoBoacTBO 110 3Kciutyaranmu ocumniorpagos cepun TBS1000B u TBS1000B-EDU 43



00O "TexaHkoM" KoOHTponbHO-U3MepuTesibHble Npubopbl 1 o6opyaoBaHne www.tehencom.com

IIpumeps! npuMeHeHUs

[MosiBUTCS cTAOMIBLHOE I/1306pa)KeHI/Ie C CI/IHXPOHH3aHI/IGﬁ 10 CTaHAAPTHBIM
HUMITYJIbCaM.

1. Haxwmute ¢pyHKIMOHAIBHYIO KHONIKY Korma u BeiOepute #, <, umm >.
[Ipu HAMTMYKMK UCKAXKCHHBIX UMITYJIbCOB, COOTBETCTBYIOIIMX YKa3aHHBIM
YCIIOBHSIM, BBITIOJHSICTCS 3aITyCK CHHXPOHU3AINH.

BUND-O5F

[MPUMEYAHUE. 3nauenue uacmomsi CUHXPOHU3AUUU NOKA3BIEAECH YACTONY
cobvimuii 3anycka cunxponuzayuu. Ona modcem Obimb MeHbULe YACTIONbL
6X00H020 CUSHANA, USMEPEHHOU 8 PedcUMe CUHXPOHUZAYUU NO OTUTNETbHOCU
UMnybCd.

CMHXpOHVI3aL|,VIFI no BUACOCUrHany

IIpeanonoxuM, BHIIOIHAETCS IPOBEPKA BUAECOCXEMbI MEAUILIMHCKOTO IIpudopa
u TpebyeTcsi 0ToOpa3uTh BHIXOAHOW BUAeocurHai. Ha BbIxox momaercs
BupeocurHan crangapra NTSC. [{ns momydeHus: cTaOMiIbHOTO H300paskeHUs
UCIOIb3YETCSl CHHXPOHU3ALUS 110 BUJCOCHTHAITY.

7502
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[MPUMEYAHUE. B 6orvuuncmee sudeocucmem UcCnonb3yemes Kkabens ¢
conpomueneruem 75 Om. Bxoowvl ocyunnozpagpa ne nosgonsiom obecneuums
COCNACOBANHYIO HUSKOOMHYIO HASPY3KY. [nsl ycmpaneHus amMniumyoHou
noepeuwHoOCmu, 8bl36AHHOU HeCO2NACOBAHHON HAZPY3KOU U OMPANCEHUSIMU,
NOOKIOHUmMe MeAHCOY KOAKCUATbHBIM Kabenem ¢ conpomueneruem 75 Om om
UCTHOYHUKA CUSHANLA U BXOOHBIM PAZHLEMOM OCYUTLIOZPAPA co2nacyiouuil
nepexoouux 75 Om (Tektronix 011-0055-02 unu ananoeuunwlii).

CMHXpOHVI3aL|VI$I no nonam ABToMaTtuyeckass. UToObI BKIIOUYUTH CHHXPOHU3AIUIO IO MOJISIM BUACOCUTHAIA,
BuaeocurHana BBINOJIHUTE CIIECAYIOLIUE NEUCTBUA.

1. Haxwmute kHonky ABTOYCT. Ilocne 3aBepiieHNs aBTOyCTaHOBKH Ha 3KpaHe
ocummorpaga Oyaetr 0To0pa)keH BUACOCUTHAJI, CHHXPOHU3UPOBAHHBIH 110
BceM ToJisiM (rmapameTp Bee mouis).

[Tpu BKITIOUEHHOH (YHKIMK aBTOYCTaHOBKH OCHMILIOTpad ycTaHABIMBAET
napamerp Ctangapt .

1. B menio ABTOYCT Haxmute QyHKIMOHATIbHYIO KHONIKY Heu.mose nin
YeT1H.1mos1e, YTOOB! BBINOIHUTE CUHXPOHU3AIUIO TOJIBKO 110 HEUETHBIM HIIH
YETHBIM TOJISIM.

BpyyHylo. DTOT anbTepHATHBHBIN METO] CHHXPOHHU3ALUH TPEOYET BHITOTHEHHUS
OoJbIero Komu4ecTBa AeiicTBuil. OMHAKO /I HEKOTOPBIX TUIIOB BUICOCUTHATA
CIieZlyeT UCTOJIb30BaTh UMEHHO €ro. J[Ji1 CHHXpOHU3AIMK BPYYHYIO BBITOJTHUTE
CIeAyrouue eUCTBUA.

1. Haxwmure kHonky 1 (MeHro kaHana 1).

Haxxmure kaonky Tunm Bxoga P AC.

Haxxmure kxHOTIKY MEHI0 CHHX, YTOOBI OTOOPAa3UTh COOTBETCTBYIOIIEE MEHIO.

Haxwmure BepxHIOI0 (QyHKIIMOHATHHYIO KHOTIKY M BEIOEpHTE 3HaueHne Buaeo.

7 T NS

Haxwmwure kaonky Mctounuk P CHI.
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6. Haxwmure dQyHKIMOHANBHYIO KHONKY CHHXPOHM3. W BEIOEPUTE 3HAYCHUEC
Bce nmoasi, HeueTrHnoe noJjie i YeTHoe moJie.

7. Ha ctpanure 2 6okoBoro MeHio Haxkmute KHonky Ctanaapt P NTSC.

8. C momomsto perynstopa MacmTad (cex/nen) B rpymme «[ opu30HT.»
M3MEHHTE MacITad 1Mo TOPU3OHTAIM TaKUM 00pa3oM, 4TOOBI moJie
0TOOpakajoch Ha SKpaHe MOJTHOCTHIO.

9. C nomorpo pydku Macmrad (BoyibT/fen) B rpymme «BepTuk.»
OTPEryIUpyHTe BEPTUKANBHBINA pa3Mep H300paKeHHsI TAKUM 00pa3oM, YTOOBI
Ha 3KpaHe 0TOOpa)asicsi BECh BUJCOCUTHAIL

CuHxpoHu3aumsa no  AsTomaTiyeckas. Taxke MOXHO MPOCMATPUBATh CTPOKH BHJEOCUTHAJIA B
CTpPOKaM BUAEOCUrHana  Mpenernax Mo UTOOBI BKITIOUNTH CHHXPOHU3AIINIO TI0 CTPOKaM BHICOCHUTHAIIA,
BBITIOJTHUTE CJICAYIONTUE ICHCTBUSI.

1. Haxwmute kHonky ABTOYCT.

2. Haxwmure BepXHIOK (YHKIIMOHAIBHYIO KHOMKY U BBIOCPHTE 3HAUCHHE
CTpoka nisi CHHXpOHHU3auK 1o BceM cTpokaM. (Menio «ABTOYCT»
BKIIIOYaeT 3HadueHus: Bee crpoku 1 Hom.cTtpoku.)

Bpyy4Hyl. DTOT ajbTepHATHBHBINA METO CHHXPOHHU3AIIMU TPEOYET BBIIOIHEHUS
OompIiero Kom4decTBa AeicTBU. OIHAKO TSI HEKOTOPBIX THUIIOB BUCOCUTHATIA
cenyeT UCIOIb30BaTh UMEHHO ero. JJisi CHHXPOHHU3AIMN BPYYHYIO BBIIOJHUTE
cienyroume eicTBusl.

1. Haxmute kHONKY MeHI0 CMHX, YTOOBI OTOOPa3UTh COOTBETCTBYIOLIEE MEHIO.
2. Haxmure BepxHIOIO (yHKINOHAJIBHYIO KHOIIKY U BbIOEpUTE 3HAUYeHHEe Bueo.

3. Haxwmute QyHkimoHanpHyto kHOKY CHHXPOHHU3. U BBIOEpUTE 3HAUCHIE
Bce cTpoxu 60 BeiOepuTe 3HaueHHE HOM.CTPOKH ¥ C TIOMOIIIBIO PYUKH
MHorogyHk. 3a1aiiTe HOMEP CTPOKH.

4. Haxwwure kaonky Ctangapt » NTSC.

5. C nomomsio peryasitopa MacmTad (cex/nen) B rpymme «[ opu30HT.»
W3MEHHTE MacIITad Mo TOPU30HTAIM TaKUM 00pa3oM, YTOOBI CTPOKa BUIEO
oToOpaxkajach Ha 3KpaHe MOTHOCTHIO.

6. C momomipro pyuku MacmTad (BoybT/men) B rpymme «Beptuk.»
OTpETYINPYNUTE BEPTUKAIBHBIN pazMep N300pakeHUsT TAaKUM 00pa3oM, 4TOOBI
Ha 9KpaHe 0ToOpaxkaJcs BeCh BUACOCHTHAIL.
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BxopgHoit BuggocurHan

Incoming video signal

WUcnonb3oBanue pyHkumn  PyHKous Macmraba MOXKET UCHONb30BATHCA IS H3YYCHHS OIPENEICHHON
Macwraba ans npocmoTtpa  00IAcTH CHrHala 6e3 U3MEHEHHUs H300PXKCHUs HA OCHOBHOM JKpaHe.

¢hopmbi curHana JL1st TeTampHOTO MPOCMOTpa CUTHAIA IBETOBOM CHHXPOHHU3AIUHU B TIPEIBLIYIIIEM

npuMepe 06e3 U3MEHEHHS OCHOBHOTO W300pakeHUS BBIMOJIHUTE CICAYIOLIUE
IENUCTBUSL.

1. Haxmute kHonky Macmrad Ha nepegHeil naHenu.

ITpu Haxkatuu Ha KHOMKY MacmTad B 001aCTH OCIIHIUIOTPaMM OTOOpaKaeTcs
opurHHAIBHAs (IPUMEPHO Y4) M yBeIHUeHHAasl OCIUIIorpaMMa (0KoiIo 7). B
00J1acTH MEHIO COXpaHseTCsl epBOHaYanbHoe MeHI0. Eciu BKIroueHb! 06a
KaHaja OJIHOBPEMEHHO, B BEPXHEM OKHE OTOOPaXKar0TCs JIBC YBEIIMUCHHBIC
OCIHJIIOTPaMMBI.

2. Haxwmwure kHONKY O0KOBOTrO MeHI0 MacmiTad u BpamainTe pydKy
MHoropyHKIL. Isi K3MEHEHUS MacIiTada yBEITUYCHHMS.

3. Haxwmwure kHONKY O0KOoBOTO MeHIO IlosT0skeHHe U BparmaiiTe pyduKy
MHuorodyHKI. A1 U3MEHEHUS TOJ0KEHUS OKHA YBEIUYCHUSI.
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4. C nomouipto pyukn MacmTad (cex/nen) B rpynmne «l opu30HT.» BeIOEpHUTE
3HaueHue 500 He. DTO 3HaUeHHE OyAeT MCIOIB30BaTHCS IS 00IacTH
PaCIIMPEHHOTO MPOCMOTPA.

5. C nomousto pyuxu ITos10:keHHe 110 TOPU30HTAIN PA3MECTUTE OKHO
TaK, YTOOBI OHO OXBATHIBAJIO OOJIACTH CUTHAJA, KOTOPYIO HEOOXOOUMO
IIPOCMOTPETH OoJIee MOAPOOHO.

AHanu3 gudpepeHunanbHOro KOMMYHUKaALMOHHOIO CMrHana

[TycTh B MMHUM TIOCIIEIOBATEIBHOM NIEPEIaun TaHHBIX BO3HUKAIOT IEPUOANYECKUE
HETOJaIKA ¥ WX MPUYNHA TPEATIONIOKUTENFHO 3aKIIFOYaeTCs B HU3KOM

KadecTBe curHasa. YToObl MPOBEpUTH YPOBHH M BpeMs HapaCTaHHs CHTHAa
nepeaayy TaHHbIX, HACTPONTE ocuuiutorpad st OTOOpaKEHUs CHUMKA TTOTOKa
MOCIIEOBATEIbHBIX JTaHHBIX.

[Mockonbky curHan siBisiercs mudGepeHnnaIbHbIM, Ui ONITUMAIBHOTO
MIPECTABIIEHUS HCIIONB3yeTCa MaTeMaTiHaeckas QyHKIHs ociuiorpada.
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CH1 CH2

(7 o=l (7
e v g s s )

MMPUMEYAHUE. Yb6eoumecw, umo oba npobnuka komnencuposansl. Paznuuus 6
KOMneHcayuu npooHUK08 Oy0ym vlensoemsb Kak oumudku 6 ouggepenyuaiviom
cueHarne.

Jlns orobpaxkenus nuddepeHINATBHBIX CUTHATIOB B KaHajaX 1 1 2 BBITOITHHUTE
CIeAyIoUue IeUCTBUA.

1. Haxwmure kHonKy 1 (MeHI0 KaHaja 1) M yCTaHOBHTE 3HaUE€HHE TTapaMeTpa
[Ipoonuk » Hanpsixenue P 3aryxanue paBHbM 10X.

2. Haxwmure kHONKY 2 (MEHIO KaHajla 2) M yCTaHOBUTE 3HAYCHHUE MapaMeTpa
[po6uux » Hanpsixenue P 3aryxanue paBaeiM 10X.

3. Ecmu ucnonssyrorcs npodnuku P2200, ycraHOBHTE MEpEeKIII0YaTeIn B
nonoxkenue 10X.

4. Haxwmute kHoniky ABTOYCT.

5. Haxwwure kHOIKY MaTeMaTHKa, YTOOBI OTOOPAa3UTh COOTBETCTBYIOIIEE
MEHIO.
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MpocMoTp N3MeHeHUM

6. Haxwmure pyHKIMOHATBHYIO KHONIKY Onepauust 1 BoIOEpUTE 3HAUCHHE -.

7. Haxwmure pynxnuonansayto kHonky CH1-CH2 ans otoOpaxkenust curuana
Pa3HOCTH O0TOOpa’kaeMbIX CUTHAJIOB.

8. Uro0bI yCTaHOBUTH MOJIOKEHNE WIIM MAcITa0 pacuyeTHON OCIHILUIOTPaMMBI,
BBINOJIHUTE CIEAYIOIINE NEUCTBUA.

a. OTrIrounTe 0TOOpaKCHIE CUTHAJIOB KaHAIOB 1 M 2 Ha dKpaHe.

b. C momompio pydexk Macuirad u Ilosoxxenue B rpymme «BepTuk.»
JUTst KaHatmoB 1 u 2 n3MeHnTe Macmrad U MOJIOKEHNE pacdeTHON
OCIMJUIOTPAMMBI.

YrtoObl MOMYy4nTH OONIEe CTA0MIBHOE OTOOpaKeHNE, HAXMHUTE KHONKY OAMHOYH
3aMycK U1l KOHTPOJISI PETHCTPAIMY CHrHana. [Ipy KaXkJoM Ha)kaTUH KHOIIKA
OauHOYH 3anycK OCIMIIIOrpad perucTpupyeT MOMEHTAIBHBIA CHUMOK ITOTOKA
IUQPOBHIX JaHHBIX. [l aHamM3a CHrHajla MOKHO MCIONB30BaTh KypCOphI

W aBTOMAaTHYECKHE U3MEPEHHS JTMOO0 COXPAHUTh OCHMILIIOTPAMMY IS
HOCIIETYONIET0 aHAIN3a.

nMmnepaHca B CeTu

[IpeanonoxumM, 4To pazpadarsiBacMas cxema OyneT 3KCIUTyaTHpOBaThCS B
IIMPOKOM Axana3oHe Temueparyp. TpeOyeTcs OLeHUTh BINSHUE BHEIIHEH
TEMIIEPaTypbl HA UMIIEIAHC LIETH.

[MoaxmtounTe ocuuuiorpad K BXOLY M BBIXOY CXEMbI M H3MEPHTE U3MEHEHUS
XapaKTEePUCTUK, 00YCIIOBICHHbIE N3MEHEHUSMH TEMITEPATYPHI.
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Circuit

CH1 CH2
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BNDOE

I[JIS[ IIPOCMOTpPa CUTHAJIOB HAa BXOJAC U BbIXOJC CXEMEI B (bopMaTe BeIBOJA XY
BBITIOJIHUTE CJICAYIOIIHC ,HeflCTBI/IH.

1. Haxwmurte kHOTKy 1 (MeHIo kaHana 1).

2. Haxwmure nocnenoarensHo [IpoOnuk » Hanpsiskenune P 3atyxanue P
10X.

3. Haxwmure xkHONIKY 2 (MEHIO KaHana 2).

4. Haxwmure nocnenoBarensHo [Ipoonuk P Hanpsiskenue P 3aryxanue P
10X.

5. Ecmu ucnonbiytores mpodrukn P2200, ycTaHOBUTE TTEPEKITIOYATEH B
nonoxenne 10X.

6. IlogxmrounTe MPOOHUK KaHama 1 K BXOIy CXeMBbI, a MPOOHMK KaHana 2 — K
BBIXOZY.

7. Haxwure kHonky ABTOYCT.

8. C momomipro pyuek Macmrad (BosbT/men) B rpymnne «Bepruk» nobeiitech
MPUMEPHOTO PABEHCTBA AMILTUTY/] OTOOPAXKAEMbBIX CUTHAJIOB CO BCEX KAHATIOB.
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9. Haxwmure kHoniky CepBuc P> JKpaH, yToObI 0TOOPAa3UTh COOTBETCTBYIOLIEE
MEHIO.

10. Haxxmute kHonky @opmar P XY.

Ha skpane ocimnnorpada nosieiarcs Gurypst JIuccaxy, mpeacTaBIsionue
BXOJTHBIC ¥ BBIXOHBIC XaPAKTEPUCTUKU CXEMBI.

11. C nomomursio pydek Macmrad mo Beprukanu u IlooxeHue no BepTukaiu
yCTaHOBUTE M300pakeHne, yaooHoe 11t paboThI.

12. Haxxmute xkHonky IlociecBed. » Heorpanmu.

[Ipu m3MeHeHnn TeMIeparypsl MOCIeCBeUeHHIE Ha SKpaHe OyJIeT OTpakaTb
M3MEHEHHS HCCIIelyeMbIX XapaKTEePHUCTHK CXEMBI.

Peructpauma gaHHbIx (oTcyTcTByeT B Mogensax EDU)

[pennonoxum, TpedyeTcs UCIONb30BaTh OCLHMILIOrpad Ul 3allUCH JaHHBIX U3
HCTOYHUKA Yepe3 OIPEIEICHHbIC IPOMEKYTKU BpeMeHU. MOKHO HaCTpOUTH
YCIIOBHSI CHHXPOHHU3ALMHU, YTOObI ocumiiorpadg depe3 omnpenesieHHbIe
MIPOMEKYTKH BPEMEHH COXPAHSUI BCE 3apETHCTPUPOBAHHBIE CUTHANBI C
uHpopManuel o BpeMeHH Ha 3anomuHaromem USB-ycrpoiicTse.

Xoct-nopt USB Ha nepeniHel naHe u MoIepKUBAET PETUCTPALIUIO TaHHBIX.
MoHO HACTPOUTH OCIMILTOrpad Ha COXpPaHEHUE 3aJJaHHBIX MOJIb30BaTEIIEM
curHanoB Ha USB-HakomuTene o0Iiel mpoaoKUTeTbHOCTIO 10 24 9acoB. Ber
MOJKETE Tak)Ke BBIOpaTh perkuM «Heorpanwd.» i HeNpephIBHOTO MOHUTOPHHTA
CHUTHAJIOB. B 3TOM peXuMe MOXKHO COXPAHSATH 3apPETUCTPUPOBAHHEIC CUTHAIIBI
Ha USB-HakonuTene 6E6CKOHEYHO JIOJTO, MOKA MaMsTh YCTPOMCTBA HE

Oyzner 3amoiHeHa. 3areM ocIpuuiorpad MpeIoKUT BaM BCTaBHUTh JIPYTOiM
USB-Hakonurenb, YTOOBI IPOIOHKUTh COXpaHEHHE CUTHAJIOB.

1. Hacrpoiite ocumimiorpad Ha UCHOIB30BaHUE TPEOYEMBIX YCIOBUN
CHUHXPOHHU3AIMH JJIsi cOOpa JaHHBIX. BcraBbTe 3amoMHHarolIee
USB-yctpoiictBo B USB-pa3zbem Ha niepenHeit maHemu.

2. Haxwmwure Ha nepeaHel maHeny KHONKY MYHKIMSA.

3. B mosBuBIIEMcs OOKOBOM MEHIO HOXKMHUTE KHOIIKY Permcrpamnusi JaHHBIX,
4TOOBI 0TOOPA3UTh COOTBETCTBYIOIIEE MEHIO.

4. Haxwmure kHonky McTOYHHMK, YTOOBI BEIOpATh HCTOYHHUK CUTHAA IS
perucTpanuu 1aHHbIX. MOXKHO UCIIOJIb30BATh OJIMH U3 BXOJIHBIX KaHAJIOB WUJIU
PaCUYETHYIO OCLIMJIOIPAMMY.

5. Haxwure kHonKy JiuTenbH-Th U Bpawaite pyuky MHorogyHku. s
BBIOOpA JUIMTENIBHOCTH PEruCcTpaliy TaHHBIX. MOKHO BBIOpATh OJTHO U3
3HaueHu# B auanazone ot 0,5 yaca 1o 8 yacoB ¢ uHTEepBaioM 30 MUHYT U OT
8 mo 24 gacoB ¢ naTepBanioM 60 MUHYT. MOxHO BEIOpaTs Heorpanu4. ms
pPEeTUCTpalvK TAaHHBIX 0€3 OrpaHUYCHUN TI0 BPEMEHH.
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6. Haxwvure xHonKy BeIOpaTh mamky, 4ToObI yKa3aTh, I ClIeAyeT COXPaHUTh
cobpannyro nHOOpManwio. B mosBuBIIEMCsS MEHIO MOJKHO WJIH BBIOpATh
CYIIECTBYIOIIYIO TIAIKy, WJIM 3a7aTh HOBYIO Harky. [lociie 3Toro HaskMuTe
kHonKy Hazaz, yToObl BEpHYTHCSI B OCHOBHOE MCHIO PETHCTPAIIUU JaHHBIX.

7. 3amyctute cOOp JaHHBIX, HAPUMED, HAKATHEM Ha MepeIHeN MaHeIn KHOIKI
OnunouH 3anyck win Ilyck/cTom.

8. Haxwmure B 00KOBOM MEHIO KHOTIKY Perucrpauus 1anHbIx, 4To0bI BEIOpAThH
Bxa. [pu 5ToM akTuBUpyeTcs GyHKIHS perucTpauuu AaHHbX. [lepen
BKJIIOUCHHEM (YHKIMH PETUCTPALMU AAHHBIX CIIEIyeT IperBapUTEeIbHO
BbIOpaTh UCTOUHUK CUTHAJA, JUINTENbHOCTD U MAMKYy, KaK OMHUCAHO BHIIIIE.

9. Korna Ha ocumiutorpade 3akaH4YMBaeTCs 3aTpeOOBaHHAs ONepaLys
perucTpauvy AaHHBIX, HA HEM oToOpaxkaeTcs coodmenne «Perucrpanus
JAHHBIX BBIIOIHEHa», U (DYHKIUS PETUCTPALIUU OTKIIOYAETCSL.

MpepenbHble TecTbl (oTcyTCTBYIOT B Moaensax EDU)

[pennonoxum, TpeOyeTcs UCTIOIb30BaTh OCIIILIOrpad), 4TOObI OTCIICKUBATH
COOTBETCTBHE aKTHBHOTO BXOJHOTO CHT'HAJIA MIAOIOHY M COOOIIATh, TPOILIEI UITH
HE MPOILIEIT TECT, B 3aBUCHUMOCTHU OT TOTO, JIGKUT JIM BXOIHOW CHI'HAJl BHYTPU
TpaHMll, YKa3aHHBIX B IIA0IOHE.

[IpenenbHBIE TECTHI MOXKHO UCIIONIB30BaTh €CIIH HEOOXOIUMO TPOBEPUTH
Ka4eCcTBO CHTHAJA ITyTeM TeCTa «roleH-Heroaen». Hacrpoiite ocummiorpad Ha
aBTOMaTHYECKUI MOHUTOPHHT BXOJHBIX CUT'HAJIOB U OLICHKY «T'OACH-HETOACH»
MyTeM CPaBHEHHS 3TUX CHTHAJIOB C 33JJaHHBIMU TPAHUYHBIMH 3HAYCHUSIMU.
OyHKIUS MPeNeNbHBIX TECTOB ITO3BOIISET CO3/IaBaTh MAOIOHBI IT0 OAHOHN WIIN
IIByM OTIOPHBIM ocmrniorpammam. Ilpu oO6HapykeHUH cOO0sl MOKET OBITH
3anylleHa cepus ClelualbHbIX JeHCTBUI.

1. Haxwmure Ha nepenHel nanenu KHONKY MyHKIMS.

2. B nosBuBmeMcs 60kOBOM MEHIO HakMUTe KHONKY IlpeneabHbIH TeCT,
Y4TOOBI 0TOOPAa3UTh COOTBETCTBYIOIEE MEHIO.

3. Bribepure B 60k0BOM MeHIO TyHKT MCTOUHMK, YTOOBI 331aTh HCTOYHUK
CHT'HaJIa, KOTOPBIN OyJIeT CpaBHUBATHCS C MIA0JIOHOM IPEIeIbHOTO TECTa.

4. Bridepute nyHKT CpaBHUTH €, 9TOOBI yKa3aTh MIa0JI0H MPEeaeILHOTO TecTa
IUTS CPAaBHEHHUS C TECTUPYEMBIM CHUTHAJIOM, BEIOpPAHHBIM M3 MeHIO MCTOYHUK.

5. Haxwmure B 60K0oBOM MeHIO kKHONKY HacTpoiika ma6aoHa, 4To0Obl 3a1aTh
TPAHMLIBL [ CPABHEHHS] C CUTHAJIOM MUCTOYHHUKA BXOJA.

Haxap kaonky HacTpoiika madmaona, MOXXHO CO3/1aTh IIa0IOH CO
CIIEITUATBHBIMH JTOITYCKaMHU 110 TOPU30HTAIN U BepTukanu. [[1abnoHsr MOXHO
CO3/aBaTh [0 CUTHAJIaM KaHaloB | U 2, a Takke pacueTHON OCIUILTIOrpaMMe.
Ha cTtpanunie 2 OTKpBIBIIErOCsI MEHIO HAXXMUTE KHONKY OTO0pakaTh
madJ0H 1 BeIOepuTe Bra nin BbIkJ, 9TOOB OKA3aTh WM CKPBITH
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coxpaHeHHbIH m1abnoH. Ha ctpanune 2 Haxxmute kHonky Ha3zan s Bo3Bpara
Ha BEPXHUI YPOBEHb MEHIO NIPEEIbHBIX TECTOB.

6. Haxwmwure KHOMNKY - AaJiee - 1 U3 2, 9T00BI MOSBUIACH KHOKA JleficTB. mpHu
HApylLIeHuHu B O0KOBOM McHIO. HakmuTe 3Ty KHOIKY, ¥ B IMOSBUBIIEMCS
MEHIO BBIOCpUTE JICHCTBHE, KOTOPOE JOJKHO OyIeT MPEAIPUHSTO
ocrmutorpagoM rmocie oOHapyKeHus HapymieHus. MOoXKHO BBIOPaTh
Coxpannts ocuuiiorp. wim Coxp.caumok. Haxxmure kHonky Hazan ms
BO3BpaTa Ha BEPXHUU YPOBEHb MEHIO IIPEIEIbHBIX TECTOB.

7. Haxwmure kHonky OCTaHOBHUTH MOCJIe CTPAHUIE 2 BEPXHETO YPOBHSA MEHIO
MpeaebHBIX TECTOB. B OTKpHIBIIEMCSI OOKOBOM MEHIO HAXKMUTE KHOIKY
C TEM K€ Ha3BaHUEM. B OTKpbIBIIEMCS BCIUIBIBAIOLIEM MEHIO BpalllaiTe
pyuky MHorogyHku. 1 OIpeneacHus yCIOBUN OCTAHOBKH NPEACIBbHBIX
TecToB. Brioepure Kosimu-Bo ocu-rpamm, KosimyecTBo HapymeHui nim
JIuTeabH-TH U C TOMOIIBIO pydkn MHOroQyHKI. YCTaHOBUTE TpedyeMoe
KOJINYECTBO OCHUJUIOIPAaMM, KOJIMYECTBO HAPYLIEHUH WM IPOMEKYTOK
BpeMeHH (B CEKyHaX) O OCTAHOBKH. TakyKe MOXKHO BBIOpPATh BapUAHT, IIPH
KOTOPOM TECT OCTAHABINBAETCS BPYYHYIO.

8. Ha crpanune 1 BepxHEro ypoBHsI MEHIO MPEICIbHBIX TECTOB HAXMUTE
kHonKy Ilyck/cTrom TecT B OOKOBOM MEHIO JUIA 3aITyCKa WIIH OCTAaHOBKH
npenenpHoro tecta. [locne 3aBepiieHus Tecta B J€BOM HIDKHEM YIUIy 3KpaHa
Oyznet oTroOpakaThCs cTaTUCTHKA TecTa. OHa BKIIFOYAET 00IIee KOJIMYESCTBO
TECTOB, KOJTMYECTBO MPOWUICHHBIX TECTOB U KOJMYECTBO COOEB.
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BricTpoe npeobpazoBanue Oypbe UCIONB3YeTCs IS IEPEX0/Ia OT MPEACTABICHHS
curHajia Bo BpeMeHHOH obmacTtu (Y T) K 4aCTOTHBIM KOMIIOHEHTaM (CIIEKTpY ).
Ocmmtorpad mo3BoisgeT 0ToOpakaTs UCXOTHYIO OCITALIOTPAMMY OJTHOBPEMEHHO
¢ ocumyorpamMmoit bII®. Pexum BII® ucnonb3yercs AJisl CleayouX TUIIOB
aHaIM3a:

B aHalIM3 rapMOHHUYCCKHUX COCTABIIAIOIMMX B CETAX MMMTAHUS,
u HU3MEPCHUEC TaPMOHUNYCCKUX COCTABIAIOIINX U HCKaXCHUHU B CHUCTCMAX;

E  onpenesicHHE XapaKTEepUCTUK IIYMOB B HCTOYHMKAX MOCTOSHHOI'O
HaIIPsAKCHUS,

u TCCTUPOBAHNEC UMITYJIbCHOT'O OTKJIMKaA (l)I/IJ'ILTpOB n CUCTEM,
= aHanu3 BI/I6paI_II/II/I.

Jns ncrionb3oBanus pexkuma bI1D HeoOXoAMMO BBITIONHHUTE CIIEIYIOIINE
IEHCTBHUS:

B 33/aTh UCTOYHUK CHTHAJa (BO BPEMEHHOMN 00J1acTH);
B orobpa3uth cuexkrp bIID;
B BpiOparhk T OKHa BI1D;

B HACTPOWTH YaCTOTY BBIOOPKH JUIA OTOOpPaKEHHUsS OCHOBHOW YacCTOTHI U
rapMOHUK 0e3 HaJIOXKEHHS CIIEKTPOB;

H  [IpOBECTH M3MEPEHUS CIIEKTPa C HCIONB30BaHUEM KYPCOPOB.

YcTtaHoBKa napamMeTpoB CUrHasna BO BpeMeHHOﬁ obnactu

[lepen ucnonp3oBanuem pexunma bIID HE0OX0MUMO YCTaHOBUTH TapaMeTpPhI
curraiia Bo BpeMeHHoU obmacty (Y T). It 3TOT0 BEITIOTHUTE CICTYIONTHE
JIeUCTBUA:

1. Haxwmute kHoniky ABTOYCT nnst otob6pakenust curnana Y 1.

2. C nomomuisio pyuku Ilosio:keHre M0 BePTUKAJIM TIOMECTHTE N300pakeHne
curHasna YT B IIGHTp MO BEPTUKAIN (HA HYJEBOM JICJIICHHH).

D710 00€EcImeuuT IMpaBUJIbBHOC OTO6pa)K6HI/IC IMOCTOSSHHOM COCTaBJISIONICH npu
BII®.

3. C nomomsto pyuku IoJioxxenne B rpynne «[ OpU30HT.» MOMECTUTE
aHAIIM3UPYEMYIO YacTh curHana Y T B cpeHue BOCEMb JIeJICHUN Ha SKpaHe.

st pacuera criekrpa BII® B ocrmmtorpade ucmonb3yrorcs 2048 Touek
CpeIHel yacTH CUTHaJla BO BpeMeHHON o0macTu.
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4. C momomsto pyuku Macmrad (Bonbr/nen) B rpymmne «BepTHk.»
OTPETYIIMPYHTE BEPTUKATLHBIN pa3Mep N300paKeHUS TaKUM 00pa3oM, 9TOOBI
Ha 3KpaHe 0ToOpa)kayics BeCch CUTHaM LeiaukoM. Ecnu oroOpaskaeTcst He Bech
CHUrHal, ocuuuiorpad MoxeT AaTh ommOouHbIe pe3yibTarel BI1D (3a cuet
n00aBIeHUs] BBICOKOYACTOTHBIX COCTABIISIOLINX ).

5. C momomipio pyukn Macmrad (cex/nen) B rpynne «[ opu3oHT.» noadepute
Tpebyemoe paszpemnieHue s crekrpa bI1d.

6. Ecmu Bo3aMOXXHO, HacTpoiTe ocnuiuiorpad Ha oToOpakeHHe HECKOIBKHUX
MIEPUO/IOB CHTHAIIA.

[Ipu moBopore pyuxku Macmrtad «Ilo ropus.» 1is Bei6opa Oosee ObICTPOi
pa3BepTKH (0TOOpakeHNEe MEHBIIETO KOINYecTBa NeproaoB) B criekTpe bIID
oToOpaxaeTcs OoJee IUPOKUIT THana30H YacTOT ¥ CHIDKACTCS BEPOSTHOCTh
nckaxenut BII®. (Cm. ctp. 59, Hckaocenua bBIID.) OaHaxko Ipu 3TOM
4acTOTHOE pa3pellieHne ocuuiorpada cHumxaercs.

Jns HacTpoiiku otoOpaxkeHust BIID BHIMONHUTE ClIeAYIONIHE JCHCTBUS.

1. Haxwmute xnonky BII® Ha nepenneii nanenu, 9To0bl 0TOOPa3HTh
COOTBETCTBYIOIEE MEHIO.

2. B 00koBOM MeHIO HaXXMUTE KHONKY McTOUHHK.

3. TloBepuute pyuky MHorogyHku., 4To0bI BEIICIUTh KaHAJ UCTOYHUKA.
HaxxmuTte Ha pyuKy Uit BBIOOpa 3TOTO KaHaua.

[MTPUMEYAHUE. Hecmayuonaphoie cucnanst u naxkemol UMnyibco8 Heobxooumo
CUHXPOHUZUPOBATL MAKUM 00PA30M, UmMobbl OHU PASMEWATUCH KAK MONCHO
bnudice K YyeHmpy 3Kpand.

YacTtota HankBucra MaxkcumainpsHasi 9acToTa, KOTOPYo 0e3 OMMOOK MOXET H3MEPUTh IHU(PPOBOH
ocrutorpad B pexxuMe onu(ppoBKH B pealbHOM BPEMEHH, PaBHSICTCS ITOJIOBUHE
9acTOTHI AUCKpPETH3AIMH. DTy 4acTOTy Ha3bIBAIOT yacTtoTroi HalikBucra. [[ns
YacTOT BBIIIEC 4acTOTHl HallKBUCTa CKOPOCTH PETUCTPAIIUU OTCUCTOB SIBIISICTCS
HEJIOCTAaTOYHOM, YTO MPUBOAUT K uckaxeHusMm BIID. (Cm. crp. 59, Hcekascenus
bIID.)

[Tpu maTemarndeckoit 06padotke B criektp bII® curnama mpeobpasyrorces
3HaueHus 2048 meHTpalbHBIX TOYEK CHTHajla BO BPEMEHHOH o0nacTu.
Pesynsrupyromuit cnekrp BII® conepxkur 1024 touku ot 0 ' 10 yacToThI
HatikBucra.
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O6bruHO criektp BII® Ha 3kpaHe ckuMaeTcs 0 TOpU30HTaIH 10 250 Touek, HO ¢
ToMoIIeI0 GyHKIMH MacmTabupoBanus bII® MoXHO pa3BepHYTH CIIEKTP, YTOOBI
0osee oAPOOHO OTOOPA3UTh €ro KOMIIOHEHTHI B Kax 10 u3 1024 Toyek TaHHBIX.

MPUMEYAHUE. Yacmomnas xapaxmepucmuka ocyuiiozpagpa no
6EPMUKANLHOMY KAHALY UMeem Nolo2uil Cnao evluie noaocbl NPONYCKAHUSL

(50, 70, 100, 150 unu 200 MI'y, 6 3asucumocmu om mooeau, uiu 20 MI'y npu
BKAIOUEHHOM 02PaHUYeHUU NOA0Cl nponyckanus). Takum obpasom, cnekmp BIID
Modicem cooepaicams 00CMOBEPHYIO UHGOPMAYUIO O HACTOMAX GblUUe NOAOCHL
nponyckanus ocyunriozpagpa. Oonaxo amniumyonsie 3Ha4eHus 01U ULU BbIULE
6epXHell Yacmomyl NOLOCHl NPONYCKAHUS He MO2YM CHUMAMbCsl MOYHbIMU.

OtobpaxeHue cnekrpa bl

Haxxmure sxpannyto kHonky FFT, 4roObl BEIBECTH Ha 9KpaH 0OKOBOE MEHIO.
BriOepute kaHaJI-HCTOYHUK, aJTOPUTM OKHA U KO3 uiuent ypenuiaenus bI1O.
OnHOBpEMEHHO Ha 3KpaH MO>KHO BBEIBECTH TOJBKO OAWH CIeKTp bI1D.

Onuua bBNo HacTpoiiku Onucanue
Bkn/BbIKn MCTOYHMK Bkn, Bbikn Bbibepute, 6yget nu oTobpaxaTbcst UCXOAHas
ocuunnorpamma OfHOBPEMEHHO C OCLMITIOrpaMMOit
BMNo.
McTouHMK Ch1, Ch2 Bbibop kaHana, senstowLerocs uctouHukom brio.
OkHo XeHHUHra, Nnockoe, NPSMOYT. Bbibop Tuna okHa BM®;(Cwm. cTp. 58, Bribop okHa bI1P.)
MacuTab brMo X1, X2, X5, X10 MameHenne macwitaba BIN® no ropusoHtanu; (Cm.
cTp. 60, YsenuyeHue u uaMeHeHue NooXeHus cnekmpa
brNo.)
JL 8 Trig'd Pos: 62 50kHz
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. Yacrora Ha L[eHTpaJIBHOﬁ JIMHHUHU CCTKH.

Macmra6 no Beptukanu, b na genenue (0 1b = 1 B,yy).

Macmrab mo TOPU30HTAJIN, YaCTOTA HAa JCJICHHUC.

. Yacrora JAUCKPCTU3alnu, BI:I60pOK B CCKYHIY.

N A W N =

Tun oxua BII®.

Bbi6op okHa BN

OKHO CHIKaeT MpOocCauyrMBaHUe CHEKTPaIbHBIX 4acToT B crekTp bIID. Ilpu
BBITIOJTHEHUH OBICTPOTO MpeodpazoBaHus Oyphe MpeanonaracTcs, YT0 BpeMEHHOM
CUTHaJ ToBTOpsieTcs OeckoHeuHo. [l menoro yucna nukios (1, 2, 3, ...)
BPEMEHHOM CUTHAJI HAYMHAETCS U 3aKaHYMBAETCS HA OJIHOM U TOM K€ YPOBHE U B
(opMe curHaia OTCYTCTBYIOT Pa3phIBHI.

[Tpu HemenoM YMCIie IUKIIOB CHT'HAJIA BO BPEMEHHOH 00JacTH HavyalnbHAs U
KOHEYHAs TOYKW UMEIOT pa3Hble YpoBHU. [lepexon oT HauaabHOH K KOHEYHOH
TOYKE TPUBOIUT B Pa3phiBy B (hopMe CHUTHAJA, YTO B CBOIO OYEpE/Ib BBHI3HIBACT
MOSIBJIEHNE BHICOKOYACTOTHBIX COCTABIISAIONIUX MEPEXOTHOTO MpoIiecca.

IIpuMeHeHue OKHA K CUTHAILY BO BPEMEHHOM 001acTH U3MeHseT GpopMy cHUrHana
TaKuM 00pa3oM, 4TO HayaJIbHOE M KOHEUHOE 3HaYCHUE COMIIKAIOTCS, B PE3yJIbTaTe
Yero yMeHbIIAeTCs BeINYMHA pa3phIBa.
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Oynkuus bII® Bxmowaer Tpu napamerpa okHa BII®D. Kaxnoe okHo
MPEACTaBIsAET cOO0H KOMIIPOMHCC MEXKIY Pa3peIICHHEM 10 YaCTOTE U TOYHOCTHIO
aMIUIMTYAHBIX U3MepeHnil. BriOop okHa ompezesnsieTcs He00X0IUMOCThIO
HM3MEPEHUs] KOHKPETHBIX BEIMUYUH U XapaKTEPUCTUKAMU UCXOJHOTO CUTHANA.

OkHoO U3mepeHue MapameTtp
XeHHWHra Meproamnyeckue Bonbluas TOYHOCTb MO YacToTe, HO
ocuMnnorpammbi MeHbLUAsi TOYHOCTb MO aMMIUTyAE Mo
CPaBHEHMIO C NIIOCKMM OKHOM
nnockoe Meproaunyeckue bonbLias TOYHOCTL N0 amnauTyge,
ocuuMnnorpammi HO MeHbLUasi TOYHOCTb NO YacToTe No
CPaBHEHMIO C OKHOM XEeHHUHra
MPSIMOYT. Wmnynbcel u CneyuanbHoe OKHO [N1si CUrHamnoB, KoTopble
nepexonHble He UMeroT pa3pbiBoB. OHO GhakTU4ecku
npoLeccsl SKBMBANEHTHO OTCYTCTBUO OKHA

UckaxeHusa BIN®  Korma ocumsuiorpad perucTpupyeT CUrHai BO BpeMEHHON 00JIaCTH, COAepKaIIni
TapMOHHKH C YaCTOTaMH BBIIIE YacToThl HallkBUCTa, MOTYT BOSHUKATh HEKOTOPEIE
mpobnemsl. (Cm. crp. 56, Yacmoma Hatikeucma.) CKOpOCTb peruCTpamnuu
OTCUETOB HEJJOCTATOYHA JIJIsl 4aCTOT, IIPEBhIMIAOIIUX YacToTy HalikBucTta. 910
MPUBOJUT K HOSBICHHIO HU3KOYaCTOTHBIX TAPMOHUK, 3€pKATbHBIX OTHOCHTEIIEHO
gacTtoTel HalikBucra. Takue nmapa3uTHbIe TAPMOHHKH HAa3bIBAIOT MAPA3UTHBIMH
COCTABJISIONINMH.

PyxoBoncTBO 10 skcrutyaramuu ocimunorpados cepuun TBS1000B u TBS1000B-EDU 59



00O "TexaHkoM" KoOHTponbHO-U3MepuTesibHble Npubopbl 1 o6opyaoBaHne www.tehencom.com

BIID

YcTpaHeHue napasutHbix  Jlnd ycTpaHeHus NapasUTHBIX FAPMOHMK MONPOOYHTE IIPUMEHUTD CIIEAyIOIIHE
rapMOHUK MCEPBL.

m  C nomomkto pyukn Macmrad B rpyrmie « opu3oHT.» (cek/nen) 3agaiite 6onee
BBICOKOE 3HAYEHHE YaCTOTHI AUCKpeTH3auu. [10CKOIBKY ¢ yBeITHUCHHEM
YacTOTHl JUCKPETU3AlH YBEINUNTCS YacToTa HalikBucra, napasuTHeie
TapMOHHKH OyayT 0TOOpaXkaThCsl Ha MPaBHIBHBIX YacToTax. Eciiu Ha akpaHe
0TOOpa)kKaeTcs CIUIIKOM MHOTO TapMOHHK, MOJKHO YBEITMUUTH pa3pelicHue
criektpa BII® ¢ momomrsio mapamerpa «Macmtad BI1Dy.

®  Ecnu HeT HEOOXOOUMOCTH MPOCMATPUBATh TApMOHUKH Bhime 20 M,
3amaire Ui napamerpa [lopor m.i. 3HaueHue Bxi.

®m  [IpumeHnTe BHEUTHUN QUIBTP K UCXOTHOMY CHUTHAIY, YTOOBI OTPaHUYNUTh
JMaIa30H ero rapMOHMK 3HaueHHeM Huke yactoTsl HalikBucra.

B Ompenenute nNapa3uTHHIE TAPMOHUKH W UTHOPHPYUTE HX.

®m  Vcrone3yiiTe CpeAcTBa yIpaBIeHUs MacITabOM U Kypcopbl JITsl YBEITUYSHHS
U BBINIOJIHEHUS U3MepeHuil B criekrpe bIID.

YBenuyeHue U uameHeHue nonoxeHus cnekrpa bro

Jliis BRIOSTHEHUS U3MepeHHid B ciekTpe BITD MOXHO HCOIbh30BaTh YBEIHMUCHUE
maciirada u Kypcopsl. sl yBeTHUCHUS MAcIITaba 1Mo TOPU30HTAIN CIIYKUT
napametp ocuusuiorpada Macmirad BII®. Jlns yBenndeHus mo BEPTUKATIH
HCTIONIB3YIOT BJIEMEHTHI YIIPABICHUS BEPTUKATBHOM Pa3BEPTKOM.

MonoxeHue n macwTadb no  Ilapamerp MacmTad BII® mo3Bomsietr pacTsaayTh ciekTp bII® mo ropuzoHTamn
rOpusoHTanu  0€3 M3MCHEHNUS YaCTOThI JUCKPETH3ALMH. JIOCTYIHBI CIICYIOLIHE KOIDOHIHCHTI
MacmrabupoBanus: X1 (mo ymomuanuto), X2, X5 n X10. Korga ucnonssyercs
K03 durreHT X1 U CUrHaI pa3MeNIeH 10 IEHTPY KOOPAMHATHON CETKH, JICBOU
rpanutiei apnsercs yactota 0 'y, a mpaBoit rpanuneit — yactota HaiikBucra.
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MonoxeHue n MmacwTab no
BEpTUKanu

BIID

[Mocne npumenenus: Macmtabuposanus cinektp bII® pactaruBaercs
OTHOCHUTEIIbHO LIEHTPAJIbHOM JIMHUU CeTKH. [IpyruMu cinoBaMH, LEHTpajIbHas
JIUHUS CETKH SBIISETCS OCHIO JUIS YBEIMUYEHUS 10 TOPU3OHTAIIH.

Jns cneura cnexrpa BII® Bnpaso nosepHute pyuky Ilonoxkenue mo
TOPHM30HTAJIM 110 4YacOBOH cTpenke. HaxxmuTte 3Ty KHONKY A7l COBMELIEHHS
LIEHTpa CHEKTPa C IIEHTPaAJILHON JTUHUEH CETKH.

Pyuku ynpaBneHHs] BEpTUKaIbHONW pa3BEPTKOM MO3BOJISIOT PETYINPOBATH
MacmTal U nojoxeHue oroopaxaemoro crnekrpa BII® nnsa coorBercTByrOLIETO
KaHaja.

YroOBl MepeMeCTUTh CIIEKTP IS TAHHOTO KaHalla BBEPX, IIOBEPHUTE PYUKY
IHosoxenne B rpynmne «BepTHK.» 110 4aCOBOM CTPEIIKE.

WU3mepeHue cnektpa BI®P ¢ nomolybto Kypcopos

Jyis criekTpa MOXKHO BBITIOJHHUTH CICIYIOIINE IBA U3MEPEHUS: aMILTUTY/IbI
criektpa (B 1b) n acToTsl (B ['m). AMIUTHTYIA H3MEPSAETCS OTHOCUTEIHHO YPOBHS
0 nb, rne 0 nb paBusercs 1 B,y

Kypcopsl MOXHO MCIIOTB30BaTh AJISl H3MEPEHUH pH Jr000M yBennueHuU. Jlist
3TOTO BBINOJIHUTE CJICAYIOIUE AeHCTBUS.

1. Haxwmure xaonky Kypcop, 9To0s1 0TOOpa3uTh COOTBETCTBYIOIIEE OOKOBOEC
MEHIO.

2. Haxwmure knonku Ucrounuk P FFT.

3. Haxwmwure GpyHKIMOHAIBEHYO KHOMKY THH ¥ ¢ TIOMOIIBIO PYyYKH
MHuorodyHKIl. BeIOSpUTE MapaMeTpsl AMILIUTYAA Wi YacToTa.

4. Brioepure Kypcop 1 wim Kypcop 2.
5. TlepemermaiiTe BEIOpaHHBIN Kypcop ¢ MOMOILIbIO pyukr MHOTro(QyHKI.

T'opusoHTaNbHBIE KYPCOPBI CITYKaT JUIsl U3MEPEHMSI aMIUIMTYAbI, & BEPTUKAJIbHBIC
Kypcopbl — U1 u3MepeHust yactoTel. Ha akpaHe otoOpaxaercs npupalieHue
MEXy IByMs KypcopaMmH, T. €. 3HaYeHHEM B TOJIOKEHUH Kypcopa | u 3HaueHneM
B MOJIOKEHUH Kypcopa 2. Ilpupamienue paBHseTcs aOCOMIOTHON BETHYMHE
pa3HOCTU 3HaYeHUl Kypcopa 1 MuHyc Kypcop 2.

KypCOpbI aMnMTy bl KYpCOpbl 4acToTbI
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W3mMepenus 4acTOTHI MOYKHO ITPOBOMIUTH, HE MCIIONB3Ys Kypcopsl. st aToro
¢ moMotnpto pyuky IloJio:keHne Mo rOPU3OHTAIU TOMECTHTE TAPMOHUKY Ha
HEHTPaJIbHYIO JUHUIO KOOPAUHATHON CETKH U OMpPEeNINTe 3HaYeHHE B IIPAaBOM
BEpPXHEM YTy dKpaHa.
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3anomMmuHarowee yctponctso USB u nopThbl yCTPOUCTB

B »10i1 maBe onncano ucnonb3oBanue nopros USB (Universal Serial Bus) ans
BBITIOJTHEHHUS! CIIEAYIOIUX 3a/1a4.

u COXpaHeHI/Ie 1 BBI3OB OCHUJIJIOTPAMM M HACTPOCK, a TAKIKC COXPAHCHUC
CHHUMKOB 3KpaHa.

B [lepengaua ocuMJIJIOTpaMM, HACTPOEK U CHUMKOB 3kpana Ha [TK.
B JIMCTaHIIMOHHOE YIIPABIEHHUE OCIIIIOrpadoMm.

Jliist paboThI ¢ mporpaMMHBEIM obectieuerrnemM PC Communications 3amycTuTe ero
1 00paTUTECh K DIIEKTPOHHOU CIIpaBKe.

MopTt 3anomuHatowero yctponctea USB

Ha nepenne#i manenn ocrniorpaga HMeeTcs MOPT 3alIOMUHAIOIIETO
ycTpoiictBa USB, B KOTOpEIil BCTaBisieTcs 3aroMuHaroiiee ycrpoiicrso USB,
MpeaHa3HauYeHHOE [T XpaHeHus (ainoB. Ocumuiorpad MOXKET COXPaHATh
JTaHHBIC B 3alIOMUHAOIIEeM ycTpoiicTBe USB 1 3arpyxars JaHHBIC U3 TAMSTH.

B

MMopT 3anomuHatowero yctponcrea USB

NMPUMEYAHUE. Ocyunnocpag noodepocusaem sanomunaiowue yCmpoucmea
obvemom He bonee 64 I'B.

Jist moicoeIMHEHNS 3alTOMIHATOIIETo yeTpokicTBa USB BEITIOTHUTE CIIEAYIOIINE
JEUCTBUSL.

1. Ilpunoxwure 3anomuHaronee ycrpoiictBo USB Kk cOOTBETCTBYIOIIEMY
nopty USB ocuuutorpada. dopma kopiyca 3alloOMUHAIOIIETO yCTPOHCTBA
o0ecre4unBaeT NPaBUIbHYIO YCTAHOBKY.

2. BcraBbTe 3anioMHHarolIee YCTPOMCTBO B MOPT J0 YIOpa.

Ecnm Ha 3amomMuHaIONEM yCTPORCTBE NMEETCS CBETOAMO, OH MHUTAET BO
BpeMsl 3allMCH WIIM YTeHus (aitna nanubix. Ha skpane ocuusuiorpada
MOSIBJISIETCS 3HAYOK YaCOB, MOKA3BIBAIOIINIMA, YTO 3alIOMUHAIOIIEE YCTPOMCTBO
aKTHBHO.
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3anomuHatomee ycrpoictBo USB 1 OpTHI yCTpOHCTB

ITocrne coxpaHeHUs UK BbI30BA (aiia CBEeTOAMOIHBII HHANKATOP (€CITH OH
€CTh) TIepecTaeT MHUTaTh, a 3HAYOK YaCOB MPOMaaaeT ¢ 3kpaHa. Kpome toro,
TOSIBISIETCS] CTPOKA MOJICKA3KH, YBEAOMIISIONIAs O 3aBEPILICHUH OTEePAIHH
COXpaHEHHsI WK BBI30BA.

UYroObl BEIHYTH 3amioMuHaromee ycrpoiictso USB, noxaurecs, moka
CBETOIUOAHBIA MHANKATOP (€CIIM OH €CTh) IEPECTaHET MUIaTh WM ITOKa MOSBUTCS
CTpOKa MOJACKA3KH, U3BEIIAONIAs O 3aBeplieHuH onepanud. [locie atoro
BO3BMHUTECH 34 KPald 3alIOMUHAIONIETO YCTPOUCTBA U U3BIIEKUTE €T0 U3 MOPTAa.

Bpemsa ucxogHoro  Kaxnwlii pas mpu yCTaHOBKE 3alIOMUHAOIIETO YCTPOKCTBA OCHUIOrpad
CYUTbIBAHMUA CUUTBIBAET €r0 BHYTPEHHIOIO CTPYKTYpy. Bpems cuuTbiBaHUS 3aBUCUT OT
3anoMuHalowero  ©0beMa u crocoda (opMaTHpOBAHHS 3aIIOMHHAIOIIETO YCTPOUCTBA, 4 TAKKE OT
ycTpolictga  KOTHUECTBA XPaHUMEIX Ha HEM (aiinos.

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

®opmatmpoBanne  Ilpu dpopmarupoBanuu 3anoMuHaromero ycrpokcrsa USB ¢ Hero ynansiorcs
3anoMuHarlLlero Bce AaHHble. [ GopMaTupoBaHus 3alIOMHUHAIOIIETO YCTPOHCTBA BHIIIOJHUTE
ycTpoucTBa  CUICAYromIMe IelcTBus.

1. Bcrassre 3anomuHatoriee ycrpoiicteo USB B coorBercTByromuit USB-nopt
Ha TepenHel maHeau ocuuiorpada.

2. Haxwure xkHOnKy CepBuc, 9TOOB 0TOOPA3UTh COOTBETCTBYIOIIEE MEHIO.
3. Haxwmwute kHOTIKY YnpasJjenue daiiiamu P Pa3znoe P ®@opmar.

4. UYtoOBI 0ThOpMATHPOBATH 3aAITIOMHHAOIIECE YCTPOHCTBO, HAKMHUTE KHOTKY Jla.

0b61LeM 3anoMuHaroLero B 1 MB nmamsTH 3alIOMUHAOIIET0 YCTPOUCTBA OCHMILIOrpadh MOXKET XPaHUTh
yCTPOMCTBA (haliuIbl MEPEUNCIICHHBIX Jajiee TUIIOB B CIICAYIONINX KOJIHYECTBAX.

®m  Pesynerarsl 5 oneparuiit Coxp. Bce; (CM. ctp. 68, Coxpanenue 6cex OanHwix 6
sude gatinos.) (Cm. crp. 101, Coxpanums éce.)

B 16 (aittoB CHUMKOB 3KpaHa (KOJIMYeCTBO (DAIIOB 3aBHUCHUT OT opmara
caumMka); (Cm. crp. 69, Coxpanenue crumra 6 gatin.) (Cm. ctp. 101,
Coxpanums uzobpagicerue.)

250 ¢aiinoB mapaMeTpoB HACTpoiiku ocumiuiorpada (.set); (Cm. crp. 102,
Coxpanumo Hacmpotixy.)

B 18 ¢aiinos ocummiorpamm (.csv); (Cm. ctp. 103, Coxpanumeo
OCYUNTOZPAMMY.)
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3anomuHatomiee ycrpoiictBo USB 1 TOpTHI ycTpOHCTB

MpaBuna ynpaBnexnus thannamu

[Tpu xpaHeHMH JaHHBIX ocUMyUIOrpada B 3alIOMUHAIONIEM YCTPOMCTBE
MPUMEHSIOTCS CIISLYIOLIHE [TPaBrila yrpasieHus painamu.

®  Jlpexxae ueM 3anuchiBaTh Gaiiisl, ocuuiuiorpad MpoBepseT HaJudue
cBOOOTHOTO MeCTa B 3allOMHHAIONIEM ycTpoicTBe. Ecny nmamstu 11 3arnmucu
(aiinoB HEIOCTATOUHO, OTOOpaXkaeTCs NpenyNpeKAAoLIee COOOIIECHHE.

B TepMmuH «Imamka» COOTBETCTBYET KaTajory 3alloMUHaIoMIero ycrpoiictea USB.

m Ilo YMOJIYaHHUIO B Ka4Y€CTBEC MECTA PACIIONIOKCHUA NJIA COXPAaHCHUA U
CUHUTBIBaAHUA (I)aﬁﬂa OPpUHUMACTCA TCKYyIaA Iarka.

®  KopHEBBIM KaTaloroM sBisiercs /usb0/.

m  [lpu BritOueHHH IpUOOpa OCIMIIIOrpad BOCCTaHABIMBAET TEKYIIYIO HANKy B
Katainore /usb0/; To ke caMoe MPOUCXOJNT, €CJIM BCTABUTH 3aIlIOMUHAIOIIEE
ycrpoiictBo USB mociie BkItoueHus ocimuiorpada.

B Vms daitra MOXKeT coepikaTh OT OHOTO IO BOCHMH 3HAKOB; 32 HUM CJICITYIOT
TOYKA U pacIIMpeHue, JIMHON OT OHOTO 10 TPEX 3HAKOB.

® JInuHHBIE UMEHA (aiijoB, CO3IaHHBIC B ONECPAMOHHBIX CUCTEMAax
MIEPCOHANBHBIX KOMITBIOTEPOB, OTOOPaXaroTCsl B COKPAILIEHHOM BHJE 110
IIpaBUjIaM COOTBETCTBYIOIIEH ONEPALMOHHON CUCTEMBI.

B JImeHa QaiiJioB HE 3aBUCST OT PETUCTPa H OTOOPaXKAarOTCsl MPOMHUCHBIMH
OyKBaMu.

Memto Yrnpasnenue QaitiraMu MOXXHO UCTIOIB30BATh VIS BRITIOTHEHUS CIICAYFOIITHX
3aj1au.

®  OroOpaxeHHe cOAEP)KUMOTO TEKYIIEH ManKu.

B Bribop daitna wim mankm.

m JlepeMeleHue B Ipyrue MankH.

®  Co3zngaHue, MeperMMEHOBAHUE U yAaJeHne QaiiaoB U Mamok.
B dopmarupoBaHHE 3alOMHHArOLIET0 ycTpoiictBa USB.

(Cw™m. ctp. 118, Vnpasrenue atinamu na zanomunarowem ycmpoticmee USB.)

CoxpaHeHue U BoccTaHoBMeHUe hainnoB Ha 3anoMuHarwem yctponctee USB

CymiecTByeT /1Ba crocoda coxpaneHust (GpailioB Ha 3aTOMUHAIOIIEM YCTPOHCTBE
USB:

® ¢ nomomsio MeHo Coxp/Boccr;

B C IIOMOLIBI0 (DYHKIMH COXpaHeHHs! KHONKH «COXPaHHUTB) Ha MepeHeil
nanemn &,
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3anomuHatomee ycrpoictBo USB 1 OpTHI yCTpOHCTB

Jlns 3ammcy ¥ BOCCTaHOBJICHUS JAaHHBIX C 3allOMHHAaoMero ycrpoiictea USB
HCITOJIB3YIOTCS ClIeAyromue myHKThl MeHio Coxp/BoccT:

®  Coxp.CHUMOK

m  Coxp. HaCT.

B CoxpaHHUTbh OCLMJIUIOTP.
B Boccr.HacT.

®  Boccranos. ocHuJIorp.

MMPUMEYAHUE. Knonky « Coxparnumoy E ya nepeoxeli nameny MOICHO
ucnonv308ams 0 ObICIMPO20 COXPAHEHUs Allo8 HA 3anOMUHAIOWeM
yempoticmee. CeedeHusi 00 00HOBPEMEHHOM COXPAHEHUU HECKONLKUX (hatinios unu
ROCNe008aMENbHOM COXPAHEHUU CHUMKO8 IKPAHA CM. 6 pazderne «Hcnonvzosanue
@yukyuu coxpanenus knonku « Coxpanumoy Ha nepeoreti naneauy. (Cm. cmp. 67,
Hcnonvzosanue gynxyuu coxpanenus knonku « Coxpanumovy Ha nepeouet
nauenu.)

Onuumn Coxp.chumok ,  Menro Coxp/Bocct obecniednBaeT coxpaneHue B (aiiiie Ha 3alIOMUHAIONIEM
Coxp. HacT. u CoxpaHuTb ycrpotictBe USB cHmMMKa 3kpaHa, HACTPONKH ocHmuiIorpada Wik JaHHBIX

ocuunnorp. OCITUJIIOTPAMMEI.

Bce onnuu coxpaHeHus IEHCTBYIOT aHAJIOTMYHO. B kadecTBe nmpumepa
paccMoOTpUM coxpaHeHHe (aiina CHUMKa 3KpaHa B (aiiie Ha 3alIOMHHAIOIEM
ycTpoicTBe. i1t 3Toro He0OX0AMMO BBIIONHUTH CIIEAYIOMINE AEHCTBUS.

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

2. Haxwmwure kaonky Cepsuc P Ilapamerpst » Hactpoiika npunTepa u
BBEJIUTE CIEAYIOLINE MapaMeTphl:

OKOHOMUYHbIN Bkn, Bbikn B0O3MOXHOCTb COXpaHeHNs

PEXUM n3obpaxeHns akpaHa Ha 6enom
thoHe, ecnm BbibpaHo «Bkn»

OpveHTauus KnuxHas, AnbbomHas Bbibop opueHTaLmm cHUMKa 3kpaHa

3. [Ilepeitnute K 3KpaHy, KOTOPBIA TpeOyeTCs COXPaHUTb.
4. Haxwmure kHonky Coxp./BOCCT. Ha NepenHeil MaHemu.
5. Bribepure omnmuro Jeiictue P Coxp.cuumok P> CoxpaHuThb.

Ocuunmnnorpad coxpaHsieT CHUMOK dKpaHa B TeKyIlel mamnke B Buae Qaiina
C aBTOMarn4ecku remepupyeMbiM umeHeM. (Cum. ctp. 100, Coxpanenue
u occmanosnenue.)
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Onuuu BoccT.HacT. u
BoccraHoB. ocuunnorp.

3anomuHatomiee ycrpoiictBo USB 1 TOpTHI ycTpOHCTB

Menro Coxp/Bocct obecrnieunBaeT BOCCTaHOBJICHUE U3 (aiilia Ha 3aIIOMHHAOIIEM
ycrpoiictBe USB HacTpolku ocnrmiorpada Wik JaHHBIX OCIMLIOTPaMMBL.

Bce onumu BoccTaHOBIIEHUS JIEUCTBYIOT aHAIOTMYHO. B KauecTBe mpumepa
paccMOTpHM BOCCTAHOBJICHUE OCIIJUIOTPaMMBI U3 (haiisia Ha 3aIIOMUHAIONIEM
ycrpoiictee USB. Jlnst 3T0ro HE0OX0AMMO BBITIOIHUTH CIETYIOIINE ICHCTBUS.

1. Bcrassre 3anomuHaromee ycrpoiictBo USB ¢ HyxHbIM ¢aitnom
ocuuiiorpaMMmel B coorBeTcTByromuid USB-nopT Ha nepeaneil nanenu
ocrutorpada.

2. Haxwure Ha epennei manenn KHONKY CoXp/BbI30B.

3. Bribepute ommmio JdeiictBue P BoccTtanoB. ocumiuiorp. » Brioparh
daiin.

s mepexoa K APYToi Manke Ha 3aIIOMHUHAIONIEM YCTPOUCTBE MOXKHO
UCIIONIb30BaTh ONIui0 CMEHUTH MAaIKy.

4. C nomoulpto pydkd MHorogyHku. BeiOepute (aiia 0CHULIOrpaMMBbI IS
BBI30BA.

[To Mepe NpOKPYTKH MEHAETCSI UMSI BOCCTAaHABIMBaEeMOro (Qaiina.

5. Bribepure mapamerp B u 3amaliTe 001acTh OMOPHOW MMaMSTH ISl BEI30BA
ocrutorpamM: RefA wumm RefB.

6. Haxwvwure ¢pynkunonansHyo kHOnKy Recall FnnnnCHx.CSV
(Boccranosnenne FnnnnCHx.CSV), rae FannnCHx.CSV — umst datina
OCIIWJIIOTPaMMBI.

MMPUMEYAHUE. [{ns nanok na 3anomunaiowiem ycmpoucmee, cooepiucaujux 00uH
Gaiin ocyunnoepammol, evibepume Coxp/svizoe W /leiicmeue W Boccmanoe.
ocyunnozp. W B u 3a0aiime obnacme onopHou namsmu 01 60CCMAHOBIEHUSL
ocyunnozpammol. Mms ¢aiina nosensemcs 6 none Bocemanos. (Cm. cmp. 100,
Coxpanenue u goccmanosienue.)

Ucnonb3oBaHue hyHKLMKU COXpaHeHMA KHOMKKU «CoXpaHuTby Ha nepeaHen

naHesun

Knonky «CoxpaHutb» E pa nepeHel maHeau ocIuiorpada MOKHO
MIEPEHACTPOUTH ISl BRIMIOJIHEHUS 3allMCU B 3allOMUHarolee ycrpoictso USB.
Uto0b1 HACTPOUTH KHOTIKY «COXpaHUTH» IS COXPaHEHUS TaHHBIX, BHITTOTHUTE
OJIHO U3 CIEAYIOIINX NEeUCTBUM:

m  Knxonka Coxp./Bocct. » JleiicTBue - Coxp. Bce

u  Cepsuc P - najee - 1 u3 2 pIlapamerpsl » Hactpoiika npuntepa
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CoxpaHeHue Bcex AaHHbIXx  Onmus Coxp. Beero B (aiiibl MO3BOJISET COXPAHATH HHPOPMALMIO, MMEFOLLYOCS
B BuAe (hainos  Ha ocmmmiorpade, B Buae (aiinos Ha sanomuHaomem ycrpoiicrse USB. [l
OJTHOTO HCMONb30Banus oy Coxp. Bcero B (haiibl Tpedyercs He Oonee 700 kb
MeCTa Ha 3allOMHHAIOIIEM yCTpoiicTBe.

[lepen coxpanenueM JaHHBIX B 3anoMuHaromeM ycrpoiictse USB HeoOxoaumo
HACTPOUTH KHOTIKY «COXpaHUTH» & pa nepeiHel MaHeIu Ha BBHITIOJTHEHNE
anpTepHaTHBHON (QyHKunu coxpanenus. s storo Beioepure Coxp./Bocet. P>
Coxp. Bce » Ku. PRINT P Coxp. Bcero B ¢aiijibl.

Jlng coxpaHeHHs BCeX TaHHBIX, UMEIOIINXCA Ha OCIHIUIOTpade, B 3aIIOMIHAIONIEM
ycrporictBe USB BBITIONHUTE CIETYIONTNE ACHCTBUS.

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

2. UYtoO®I chenarh Manky Ha3HAUYCHUS TEKYIIEH IMankoi, HaKMHTE
(yHKIMOHANBHYIO KHONIKY BhIOpaTh manky.

[Ipu xaxnoMm HaxkaTuu KHONKH «COXpaHUTH» Ha MepeAHel MaHenn
ocumiiorpade B TEKyILeH Harke co31aeTcs HoBas Manka 1 €l aBTOMaTHYEeCKH
IIPUCBAUBAETCSA WM.

3. Hacrpoiite ocummtorpad mis perucTpanny HyKHBIX JaHHBIX.
4. Haxmure kHONKY «COXpaHUTbY. =

Ocrniorpad co3acT Ha 3alIOMUHAIONIEM YCTPONUCTBE HOBYIO TAIKy U
COXPAHUT B HEW CHUMOK JKpaHa, JaHHbIE OCIUIIIOTPAMM M HACTPOUKH
tdopmara ¢aiina. [lanke nprucBamBaercs ums Buga ALLnnnn. (Cm. cTp. 100,
Coxpanenue u goccmaHosienue.)

Juis mpocMoTpa criucka ¢aitnos, cozaanubix GyHknueit «Coxp. Bcero B hailibn»,
BbIOepuTe MeHIO CepBuc P> Ynpasienue ¢aiinamu.

UcTouHuk WUms daiina

Ch(x) FnnnnCHx.CSV, rge nnnn — aBTOMaTUYeCKN reHepupyembli
HOMep, a X — HOMEp kaHarna.

Pacu. FnnnnMTH.CSV

OnopH(x) FnnnnRFx.CSV, rae x — cooTBeTCTBYIOWAs OyKBA NaMaTy.

CHuMmOK 3KpaHa FnnnnTEK.???, rae ??? — Tekywmin chopmar chaiina.

HacTpoitku FnnnnTEK.SET
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3anomuHatomiee ycrpoiictBo USB 1 TOpTHI ycTpOHCTB

Tun danna Copepxumoe U NnpuMeHeHue

.CSV Copepxut TekcToBble cTpoku ASCII, B KOTOPbIX NEPEUMCRSITCS
3HayYeHUs BpeMeHU (OTHOCUTENBHO MOMEHTA CUHXPOHU3ALK)
U amnnuTygbl Ana kaxgsix 13 2500 Tovek AaHHbIX
ocuunnorpamMmel curdana. CSV-taiinbl MOXHO UMNOPTUPOBaTL
ANS aHanuaa B MHOTWE TUMbl 3NEKTPOHHbIX Tabnuy 1
MaTeMaTUYECKUX NPUAOKEHNA.

SET CopepxuT TekcToble CTpokn ASCII, B KOTOPbIX NEPEUNCIIAITCS
3HaYeHns HacTpoek ocLunnorpada; paciumgpoBKy CTPOK
CM. B pyK08odcmee No npoepammMuposaHuro Yugposbix
ocyunnoepacos ceputi TBS1000B, TDS2000C u TPS2000.

CHUMKM 3KpaHa ®ailnbl UMNOPTUPYIOTCS B NEKTPOHHYIO TABNNLY W NPUIOKEHNS!
Ans 06paboTKM TEKCTOB; TUN (halina obpasa 3aBUCHT OT
MPUNOXEHNS.

MTPUMEYAHUE. o mex nop, noka smu Hacmpouxu He 6y0ym u3meHeHbl, OHU
coxpansiromes daxce npu Haxcamuu knonku Hacmpoiika no ymonuanuio.

CoxpaHeHMe CHUMKA B DTOT ImapaMeTp MO3BOJISET COXPaHUTL 00pa3 9Kpana ocuuiorpada B daiie ¢
tpaitn  mmenem TEKnnnn.???, rae ??? — 3aqaHHbIH ¢dopmat rpaduueckoro daiina. B
MIPUBEACHHON HIXe Tabnuie nepedncieHsl Gopmarsl Gaitios.

®opmar danna PacwmupeHue Onucanue

BMP BMP Wcnonb3syetcs no ymonyaxuio. B ocHose
aToro chopmarta NexuT anroputM CxaTus
6e3 notepb. Popmat COBMECTUM C
OOMbLLUNHCTBOM TEKCTOBbIX penakTopos u
3MEKTPOHHbIX Tabnuy,

JPEG JPG B ocHoBe 3TOro hopmata nexuT anroput
cxXaTtusa ¢ noTepsMi; 0BbI4HO 3TOT hopmat
NPUMEHSIETCS B LIMPPOBbLIX kKamepax u
JpyrX LmcpoBbIX GoTorpadnuyeckmx
YCTPONCTBAX.

[Tepen coxpaneHneM JaHHBIX B 3aroMuHaromeM ycrpoiictee USB HeoOxommmo
HACTPOUTHh KHOMIKY «COXpaHUTh» Ha TiepeHEl MaHelu Ha BBITOJHEHUE
anbTepHaTHBHON QyHKUNU coxpaHenus. st atoro Beibepute Coxp./Bocct. P>
Coxp. Bce P kHonka «I[leyarp» P Coxp.cHUMKa B (aii.

JInst coxpaHeHus: CHUMKa SKpaHa B 3alloMUHaronieM ycrpoiictee USB BeImonHuTe
CIeayrolue IeUCTBUA.

1. Bcrassre 3anomuHaromee ycrpoiictBo USB B coorBercTBytonuit USB-mopr.

2. UYtoOBI crenarh Manky Ha3HAUYCHHs TEKYICH Markoid, HaKMHUTE
(yHKIMOHAIBHYIO KHOTIKY BbIOpaTh manky.
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3. [Ilepeiinute K 5KpaHy, KOTOPBIA TpeOyeTcs COXPaHUTb.
4. Haxwmure kHOnKy «COXpaHUTBY» Ha NMEPEIHEN MaHeNu. =

Ocrmniorpad coxpaHseT CHUMOK SKpaHa B BUjIe (paiiia ¢ aBTOMaTHYECKU
TeHEPUPYEMBIM UMCHEM.

[ mpocMoTpa CrMcKa JOCTYITHBIX (aiioB, co3naHHbIX GyHKIHeH «Coxp. Bcero
B (ailne», BeiOepute MeHio CepBuc P> Ynpasienue gaiiiamu.

Mopt yctponcte USB

s nopcoenuuenus Bamiero npudopa x [1K ucnons3yiite USB-kabens. [Topt
ycTpoiictB USB pacnonokeH Ha 3aiHel TaHeu ocuuyuiorpada.

I

noprt yctpouncts USB
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3anomuHatomiee ycrpoiictBo USB 1 TOpTHI ycTpOHCTB

YcraHoBKa Ha K nporpammHoro o6ecneyveHua PC Communications

IMpexne yem nomkiroyarh ocipuniorpad k IK ¢ mporpaMMHbIM obecrieyeHrEM
Tektronix OpenChoice PC Communications, HyxHo ckadaTs 3710 [10 ¢ caiita
www.tektronix.com/software u ycranoButs ero Ha BarieM [1K.

OCTOPOXHO. Ecnu nooxmiouums ocyuniocpag x I[IK do ycmanosxu
npocpammuozo obecneuenus, IIK ne cmooicem pacnosuame ocyuinozpag.
Ocyunnozpagh 6yoem nomeuer Kak HEU38eCmMHoE YCMpPOUCmeo, U Ce53b ¢ HUM
He Oyoem ycmarnosieHa. 4mobvl 3mo2o He CIyuuIoch, Heobxooumo nepeo
nooxaouenuem ocyunioepaga k 1K yemanosums na 11K npoepammnoe
obecneuenue.

MMPUMEYAHUE. Heobxooumo ycmanosums camyto nocieoniorw eepcuio 110 PC
Communications.

Ipoepammnoe obecneuenue 05l 8aue2o OCYUNIOSPADA MONCHO HAUMU HA
CmpaHuye noOUCKa npocpamMmHozo obecneuenus Ha 6eo-ysne Tektronix.

Urto0b1 ycTaHOBUTH porpaMMHoe obecrieuenne PC Communications, BEITIOTHATE
CJEAYIOIINE NEeHCTBUS.

1. 3amycrute Ha [IK nporpammy OpenChoice Desktop. Ha nucruiee nosiButcs
Mactep ycranoBkH InstallShield.

2. CrenyiTe MHCTPYKLHMSIM Ha SKpaHe.

3. 3axpoiiTe okHO MacTepa ycTaHoBkH InstallShield.

MoakntoueHue k MK

IMocne ycranoBku Ha I[TK mporpaMMHOro o0ecrnedeHus] MOXKHO MOJKITIOUHUTh
ocrutorpad x TIK.

MMPUMEYAHUE. [lepeo nooxniouenuem ocyunnoepaga x IK neobxooumo
yemanogums Ha 1IK npoepammnoe obecneuenue. (Cm. cmp. 71, Yemanoska Ha
1IK npoepammnozo obecneuenus PC Communications.)

Uro6s1 mopkmounTs ocumiuiorpad x I1K, BemomHUTE ciienyromue 1eHCTBHS.
1. Bximounte ocmuiorpad.

2. BcraBere onuH koHell kabens USB B USB-mopt ycTpolicTBa Ha 3aaHei
naHeNnu ociuiorpada.

3. Brxmrounte I1K.

PyxoBozcTBO 10 3kcIutyatanuu ocumuiorpagos cepur TBS1000B u TBS1000B-EDU 71



00O "TexaHkoM" KoOHTponbHO-U3MepuTesibHble Npubopbl 1 o6opyaoBaHne www.tehencom.com

3anomuHatomee ycrpoictBo USB 1 OpTHI yCTpOHCTB

4. Bcrassre npyroii koHen kadenst B USB-nopr I1K.

5. Ecnu nosiBnsiercst cooduienue 00 0OHapyKeHHH HOBOTO 000pyIOBaHus,
CleyiTe HHCTPYKIMSAM MacTepa yCTAaHOBKH HOBOTO 0OOpYIOBaHUS,
TMOABJIAIOIIMMCA Ha DKpaHe.

HE mpoBoauTe mouck ycTaHaBIMBaeMOro o0opynoBanus B MIHTepHETE.
6. B cucreme Windows XP BHIIIOTHHUTE CIEAYIOMNAE MEHCTBHUA.

a. [lpum mosBnenuu muanoroBoro okHa Tektronix PictBridge Device HaxkmuTe
kaonky Cancel (OTMmeHa).

b. Ilo 3anpocy BeiOepuTe BapuaHT, B KoTopoMm cuctema Windows HE
noakmodaercs kK Windows Update u Haxxmute kHomKy Next ([anee).

c. B cnenyromem okHe qoKHA 0TOOpaxaThest HHpopManus 00 ycTaHOBKe
MPOrPaMMHOI0 00eCTIeUeHUs! A1l U3MEPUTETIHHOTO YCTPOUCTBA C
untepdericom USB (USB Test and Measurement Device). Eciu
UHPOPMALHS O IPOTPAMMHOM 00€CTICYeHIH H3MEPHUTENBHOTO YCTPOHCTBA
¢ USB He otoOpakaeTcs, 3TO CBHIAETENHCTBYET O HETIPABUIIBHOM
ycranoBke [10 OpenChoice Desktop.

d. Bribepute BapmaHT ¢ aBTOMATHIECKOW YCTAHOBKOH MPOTPaMMHOTO
obecrieueHust (peKOMEHAyeMbIi BBIOODP) 1 HaxxMuTe KHOMKY Next ([Janee).

HpaiiBep cucrembl Windows aiist ocipuiorpada OyneT yCcTaHOBIIEH.

e. Ecnu Ha miare «c» He 0OHAPYKUBACTCS U3MEPHUTEIBLHOE YCTPOMCTBO C
USB (USB Test and Measurement Device) nnu B cucreme Windows
He 00HapYKUBAETCs MPOrPaMMHBII IpaliBep, 3TO CBHICTEIBCTBYET O
HemnpaBwibHOU yecranoBke [10 OpenChoice Desktop.

B sToMm cimydae Haxkmute kHonky Cancel (OtMmena), 9ToObI BEIMTH U3
MacTepa yCTaHOBKH HOBOro obopynoBanus. HE nonyckaiite 3aBepiieHus
paboTsl MacTepa.

Otcoenunure kabens USB ot ocimiutorpada v yCTaHOBUTE IPOrPaMMHOE
obecnieuenne OpenChoice Desktop.

CHoBa noacoenuaute ocumiutorpad x 1K u BermonnauTe maru 6a, 6b,
6¢c u 6d.

f. Haxwwure kHOTKY Finish (I'oToBo).

g. Ecmu mosButcs auanoroBoe okHo Test and Measurement Device
(M3mepuTenbHOE YCTPOICTBO), BEIOEPHUTE HYKHYIO ONIEPaIHIo B CHCTEME
Windows n Haxxmute kHonky OK.
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7. B cucreme Windows 2000 BBIITOIHUTE CIEAYIONINE JEHCTBHUS.

a. [lo 3ampocy BeIOepUTE BapuaHT, B KOTOpoM cuctemMa Windows BEIBOJUT Ha
9KpaH CIMCOK MMEIOIINXCS ApaiiBepoB, 1 HakMuTe KHOIKY Next ([Jamnee).

b. B cnenyromem okHe BeIOepuTE M3MepuTeabHoe yerporictBo ¢ USB (USB
Test and Measurement Device). Ecin nuamepurenbHoe yCTpOWCTBO
c USB (USB Test and Measurement Device) He oToOpaxaercs, 3To
CBUETEILCTBYET 0 HenmpaBmwibHOU ycraHoBke [10 OpenChoice Desktop.

c. B cnenyromem okHe HaxxmuTe kKHONKY Next (Jlanee) u mogoxxante, moka
cuctemMa Windows yCTaHOBHUT ApaiiBep ociuutorpada.

HpaiiBep cucrembl Windows st ocimyuiorpada Oymer ycTaHOBIIEH.

d. Ecmu Ha mare «b» He 00HApYKHUBaeTCSI H3MEPHUTEIHEHOE YCTPOHCTBO C
USB (USB Test and Measurement Device) nim B cucteme Windows
He 00HapyKUBaeTcsi MPOrpaMMHBII IpaliBep, 3TO CBHIACTEIbCTBYET O
HemnpaBuibHOU ycTtanoBke [10.

B atom cnyuae Haxkmute kHOTKYy Cancel (OTMeHa), 9TOOBI BRIUTH U3
MacTepa YCTaHOBKH HOBOTO oOopymoBanusa. HE momyckaiite 3aBepireHus
paboThI MacTepa.

Otcoenunnre kabens USB ot ocumsuiorpada u yCTaHOBHTE TPOTPaMMHOE
obecrieueHue.

CHoga noncoenunaute ocuuuiorpad k [1K u BeimonuuTe maru 7a, 7b u 7c.
8. [Ilo 3ampocy naxmute kHonky Finish (I'otoBo).

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

10. 3anyctute Ha IIK nporpammy PC Communications.

11. Eciu ocummutorpag u IIK He MoryT oOMeHnBathcsi nHGOpMaueH,
o0paTHuTeCh K AIIEKTPOHHOMU cripaBke 1 gokyMeHTanun PC Communications.

MoakntouyeHue k cucteme GPIB

s oprann3anuy oOMeHa TaHHBIMU MeXIy ociniorpadom u cucremoit GPIB
npumensercs agantep TEK-USB-488. Heo0XxomuMo BBITIOTHUTH CIICTYIOIIHE
JIEUCTBUSL.

1. Tonxmrouute ocmmiorpad k anantepy TEK-USB-488 xabenem USB.

B npunoxenunn «[IpuHagie:;xHOCTHY OMUCAH MOPSAIOK 3aka3a agantepa. (Cwm.
ctp. 137, Ipunaonescnocmu u onyuu.)

2. Toncoenunute apantep TEK-USB-488 k cucreme GPIB xatenem GPIB.
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3. Haxwmure knonky Cepsuc P Ilapamerpsl P Hactpoiika GPIB » Anpec
1 BeIOEpUTE ajipec afanTepa Wik yCTAaHOBUTE €r0 MHOTO(YHKIIMOHATIBHOM
pyukoit. ITo ymomuanuto ycranosien agpec GPIB paBusiit 1.

4. 3anycture B cucreme GPIB nporpammuoe obecneuenne GPIB.

5. Ecnu odMen uHdpopmanuein Mexay ocuuuiorpadom u cucremoii GPIB He
yCTaHaBIUBAETCS, U yCTpaHEeHHs MpooieMbl oOpaTuTecs K HHpopManuu
00 nmeromieiics cucteme GPIB u pykoBOACTBY MoNTb30BaTens afanrepa
TEK-USB-488.

Bsoa komaHAa

[MPUMEYAHUE. onuvie céedenust 0 KOMAHOAX CM. 8 PYKOBOOCHEE NO
npozpammuposanuio yugposvix ocyunrozpagos cepuit TBS10008, TDS2000C
u TPS2000, 077-0444-XX. Pykosoocmea MOJICHO 3az2py3umsb ¢ cauma
www.tektronix.com/manuals.
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CnpaBOYHHMK

B 3T0i1 r1aBe onucaHbl MEHIO U JaHbl HOZ[pO6HI:Ie CBCACHHUA O BCCX KHOIIKax U
QJICMCHTAX YIPaBJICHUSA MCHIO nepeﬂHeﬁ IIaHCIIN.

Coop AaHHbIX
Jlyis ycTaHOBKY TTapaMeTpoB cOOpa JaHHBIX HAXKMUTE KHONKY COOp TaHHBIX.
MapameTpbl Hacrtpoiiku OnucaHue
Buibopka Wcnonbsyetcs Ans peructpauumn u

npaBunibHOrO oTobpaxeHns 6oMbLWMHCTBA
CUTHamoB; PEXM MO YMONYaHUIo

lMuk. peTek. Cnyxut ons oBHapyxeHus BCNNECKOB U
CHKEHUS! BEPOSITHOCTI BOSHUKHOBEHNS
UCKaXeHMI Npyu 0ToOpaXeHun curHana

CpegnHee WcnonbayeTcs 4Nns CHUKEHUS YPOBHA
CryyaiHbIX UMK HEKOPPENUPOBAHHbIX
LyMOB B 0TOOpaxaeMoM curHarne.
KonuyecTBo nepuogos ycpenHeHus
3afjaeTcs nonb3oBaTenem

YcpenHeHue 4,16, 64, 128 Bbibop konnyecTBa NepuogoB yCPeaHEHNS

OcHoOBHbIe MoHATUA  [lpu aHamu3e mpsIMOYTOJILHOTO CUTHAJIA, CONEPIKAIIETO CKAauKOOOpa3HbIC Y3KHE
BCIUIECKH, popMa 0ToOparkaeMoro CUTHaa OyJIeT U3MEHATHCS B 3aBUCUMOCTH OT
BBEIOPAHHOTO PEXMMa PETUCTPALNN JaHHBIX.

Bbibopka Muk. geTek. CpegHee

Sample (Bbibopka). B pexxume cOopa nanHbIX «BbIOOpKa» BBIMONHAETCS cOOP
2500 oTcyeToB M UX OTOOpakEHHE B COOTBETCTBHUHU C HACTPOMKOW MacmTada 1o
TOPH30HTANH (CeK/mein). PexxiuM BHIOOPKH UCTIONB3YETCS 10 YMOTYaHUIO.
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CrpaBo4YHHK

WHTepBansl cbopa oTcueTos (2500)

* Toukun oTCYETOB
B pexwume BbIGOPKM perncTpupyeTcs OAMH OTCHET B KaXJ0M UHTepBane.

B ocummnorpagax UConb3yrTes CASIYIONNE YaCTOThI BHIOOPKH.
B Makcumym 2 ['Be16/c B mogensax 100, 150 u 200 Ml
B Makcumym 1 I'Bei6/c B Mogemsax 50 u 70 MI'ng

[Tpu Hactpoiike 100 HC 1 MeHee ocumtorpad He peructpupyet 2500 0TCUETOB.
B sToM cityuae nudpoBoii nporeccop CUrHaaI0B HHTEPIOIUPYET TOUKH, JIeXKaIIIe
MEX]y TOYKaMHU BBIOOPKH, TaK, YTOOBI 00ECIIEUNTh 3aIHCh OCIHMILIOTPAaMMBI
mmHoH 2500 Touek.

Muk. petek. Pexxum cOopa naHHbIX «[IMK. IeTeK.» UCTIOIb3YeTCs A
00OHapyXeHUs! BCIUIECKOB AJIUTEIBHOCTHIO 10 HC U CHMXEHUS BEPOATHOCTH
BO3HHKHOBEHHUSI NCKKEHHUN MTPH OTOOPaKCHWU curHana. JlaHHBIA peKuM
MoXxeT 3 (peKTHBHO HCIIONIB30BAThCS IPU 3HAYEHUH MaciuTada 1o TOpHU30HTaIN
5 Mc/neneHue wnu Oolee.

WHTepBanb! nukoBoit getekuyun (1250)

+ OTobpaxaemble TOUYKM OTCHETOB

B pexume MNKOBOK OeTeKUUn B KaXaoM NHTepBasne perncTpupyroTca MmakCuManbHbIe U
MWHUMalbHbIE 3Ha4YEHNA CUrHana.

TIPUMEYAHUE. TIpu svibope Ons napamempa Macuimada no 20pusoHmanu
(cex/Oen) 3nauenus 2,5 mc/0en uiu menee percum coopa OaHHbIX UBMEHSEMCsL
Ha «Bvibopkay, nockonbky uacmoma ouckpemuzayuu 00Cmamouto 6blCOKAs.
U UCNONB306aMb NUKOBYIO OemeKyuio Hem Heobxooumocmu. IIpu nepexooe 6
pedicum cbopa oannvix «Belbopkay coobuyerue 06 smom He 0moodpajicaemcsi.
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[Ipu Hamuuuy B cUrHANIE BEICOKOTO YPOBHS IIYMOB €T0 OCIHIUIOrpaMMa Ipu
MMUKOBOM JETEKIIMH CONEPKUT OONbITie YepHble oOmactu. s ymydmenns
KadyecTBa N300pakeHus JaHHbBIE OOJIACTH OTOOpaXaroTCsl 3alITPUXOBAHHBIMU
JIMaroHaJIbHBIMU JIMHUASIMU

Ob6bluHOEe M300paxeHne curHana B OtobpaxeHue curHana B pexume obHapyxeHus
peXuMe NUKOBOW AeTeKLMM MMKOBbIX 3Ha4YeHuI B ocumnnorpace TBS1000B

CpepHee. COop DaHHBIX B PEKHME KYCPETHEHHE» UCIIONB3YETCs TS
CHIDKEHUS CIIy4allHBIX WM HEKOPPEIHMPOBAHHBIX ITYMOB B CUTHAJE, KOTOPHIHA
TpeOyeTcst 0ToOpa3uTh. [laHHBIE PETHCTPUPYIOTCS B PEKUME BBIOOPKH, a 3aTeM
MIPOU3BOIUTCS yCPEIHEHUE MOIYYEHHBIX CUTHAJIOB.

[Ipu mconp30BaHUM JAHHOTO PEXXFMa HEOOXOIUMO BBIOPATh KOJIHMYECTBO
nepuooB s yepenuenus (4, 16, 64 wim 128).

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

Knonka «OanHou4H 3anyck». [Iiis 3amycka cOOpa JaHHBIX OJHOW OCIHIUIOIPaMMBI
Y TIOCTIEAYIOMIeH OCTAaHOBKH cOOpa TAaHHBIX HAXMHUTE KHONKY OMMHOYH 3amycK.
[Ipu xaxnoM HaXkaTuH KHOKA OMUHOYHBII 3amyck ocniuiorpad HadMHAET
c00p DaHHBIX Ipyroi ocuwmiorpammel. [locne oOHapyxeHHs OCHUILTOrpadoM
COOBITHSI 3aITyCKa MPOU3BOIUTCS COOp AaHHBIX C MOCIEAYIONIEH OCTaHOBKOM.

Pexum c6opa AaHHbIX KHonka «OAMHOYH 3anycK»

Bbibopka, MMuk. geTek. Peructpauusi 0TCYETOB 3aBepLuaeTcsi nocne coopa 0gHoro
LIMKNa 0TCYETOB

CpepHee Peructpaums 3aBepluaetcs nocne cbopa 3agaHHoro umcna
uuknoB otcyeToB; (Cm. ctp. 75, Coop OaHHbIX.)

OTtobpaxeHue B pexume CKaHMPOBaHUA. JIJisi HEMIPEPHIBHOTO MPOCMOTPaA
MEJUICHHO N3MEHSIONIETOCs CUTHAIa MOKHO MCIIONB30BaTh PEXKUM PETHCTPANN
Horizontal Scan (I'opu3oHTansHOE CKaHUPOBAHKE), HA3BIBAEMBIH TAK)KE PEKIMOM
npokpyTku. Ha skpane ciieBa HarpaBo OyayT 0TOOpa)kaTbCsi N3MEHEHUS
OCHMJUIOTPAaMMBI CUTHAJIA, YA C 9KpaHa CTapble TOYKH OCIAIIIOTPAMMBI

W 0TOOpaXkasi Ha MX MeCTe HOBbIe. JIBMIKyILasics 10 dKpaHy IycTas o0iacTh
IIMPUHOM B OJTHO JICJICHHE pa3aelisieT HOBYIO U CTapyl0 YacTH OCHUIIIOTPAMMBIL.

Ocuunnorpad MepexoauT B PEKUM CKaHUPOBAHUS TPU BBIOOPE pyUYKOi
MacmTa6 B rpymnme «lopu3oHT.» 3HadeHus 100 mc/nen uwiu 6oee U BEIOOpE
ABTOMATHU4YE€CKOI'0 peXXruMa B MCHIO CUHXPOHHU3alluU.

PyxoBoacTBo 10 skcmuryarauu ocipuniorpados cepun TBS1000B u TBS1000B-EDU 77



00O "TexaHkoM" KoOHTponbHO-U3MepuTesibHble Npubopbl 1 o6opyaoBaHne www.tehencom.com

CrpaBo4YHHK

Jlst OTKITFOUEHUS PeKUMa CKAaHHPOBAHUS HAXXMHUTE KHONIKY MeHI0 CHHX U
BBIOCpHUTE TS TapameTpa «Pexxnmy» 3HadeHrne « OOBIUH. .

OctaHoBka perucTpauun. Ilpu BITOTHEHUHU cOOpa TaHHBIX H3MEHCHUS CUTHAJIA
oTroOpaXkaroTcs Ha 3kpaHe. [Ipekpaienue cOopa JaHHBIX (MPH HAKATUU KHOTIKU
Iyck/cTom) ocraHaBirBaeT 0OHOBICHUE OCIMILIOTPaMMEL. B mr000oM peskume
HUMEEeTCsl BO3MOXKHOCTh M3MEHATh MACINTA0 U MONOKEHHE OCIIMIIIIOrPAMMBI Ha
9KpaHe C MOMOIIBIO YIIEMEHTOB YIPABJICHUSI.

ABTOANaNa3oH

[Tpu Haxarun Ha kHOIKY ABTOYCT B Teuenue Ooiee 1,5 ¢ BKITtodaeTcst Wi
BBIKJIFOUaeTcs (DYHKIMSI aBTOMAaTHYECKOT0 BbIOOpa Iuanas3oHa.

YcTaHOBKa HACTPOEK C TIOMOIIBIO STOW (PYHKITUH TIO3BOJISIET OTCIIEKUBATH
curHai [Ipu n3MeHeHnn CUTrHalla HaCTPOiKa MPOAOKAET OTCIEKUBATh €T0.
[pu BrrOYeHUU ociuiorpada GyHKIKs aBTOMAaTUYSCKOTO IMana3oHa Beeraa

BBIKJIFOUCHA.

MapameTpbl OnucaHue

ABTOYCTaH. AnanasoHa BkntoueHue 1 BbIKNKYEHNe (PYHKLUMM aBTOAMAaNa3oHa

ABTOyCTaH. Juana3soHa OtcnexuBaHue 1 perynuposka no 0bemm ocsm

Tonbko no BepTUKanu OtcnexuBaHue n perynupoBka mMaclitaba no BepTukanm.
HacTpoliku nNo ropu3oHTanu He UMEHAKTCS

Tonbko No ropu3oHTanu OTcnexuBaHue 1 perynupoBka Maclutaba no ropusoHTany.
HacTpoliku no BepTuKanu He U3MEHSIOTCS

OTmeHa aBTOAMaNas. BosBpart k npeablayLLeit HacTpoiike ocumnnorpada

H3MeHeHre HACTPOEK B PEKMME aBTOMATUYECKOTO BBHIOOpA JHMana3oHa
MIPOUCXOANT TIPH CIAEAYIOMIHNX yCIOBHAX.

B CHMIIKOM MHOTO HMJIHA CJIMIIKOM Majo IEPUOAOB CUTHAJIA IJId ACHOI'O
OTO6pa)KeHI/I$I HNCTOYHHKA 3aITyCKa (He B pCKUME Tonpko 10 BepTI/IKaJ'H/I).

B AMIIUTYAa CUTHANA CIWIIKOM OOJbIIast WM CIIMIIKOM MajeHbKas (He B
pexxume TonbKo O TOPU3OHTANN)

®  lI3meHeHUe HUCAJIbBHOI'O YPOBHS 3aIllyCKa

[Tpu maxxatum kHomku ABTOYCT 6oree 1,5 ¢ ocimmiorpad mepexoauT B pexnM
aBTOoAMaria3oHa U BBIIOJHACT PErYJIMPOBKY HACTPOCK SJICMEHTOB YIIPABJICHUA
C LENBI0 TOTYYCHHUS IPUTOTHOTO I HAOMIONCHUST N300pakeHUsT BXOIHOTO

CHTHaJja.
DyHKuMA Hactpoiika
Pexwum peructpaumm Bbibopka
®opmat oTobpakeHus YT
[ocneceeyeHune akpaHa BbIkn
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®yHKunA Hactpoiika
[MonoxeHue No ropu3oHTanm M3meHseTcs
lMpencTasneHne no ropusoHTanu OcHoBHoe
Myck/cTon MyCcK
MacuuTab no ropusoHTanu (cexk/gen) N3meHnseTcs
Tun BXoaa CUHXpOHK3aLMK DC
3apepxka 3anycka MuHnmansHas
YpoBeHb CUHXPOHW3aLMK V3ameHseTcs
Pexum crHXpoHM3aLmm O®poHT
lMonoca nponyckaHus no BepTUKanu MonH.
OrpaHuyeHure nonockl No BepTHUKanm Bbikn

Tun Bxoga no BepTUKanu DC
/HBepTUpOBaHWe No BepTUKanu Bbikn
MacuuTab no BepTukanu (BonbT/aen) V3ameHseTcs

ABTOMaTHYECKUI BI)IGOp AuarasoHa OTKIIIOYACTCA IMPU CICAYIONUX U3MCHCHUAX.

B MacmTab 1o BepTUKAIN OTKIII0YaeT aBTOMATHUECKUI BBIOOD IHana3oHa 1o

BEpTHUKAIIN

®  Macmtab mo TOPU30OHTAJIN OTKIHOYACT aBTOMAaTHUYECKUI BLI60p Juaria3oHa

10 TOPU30OHTAIN

u BLIBO,Z[ Ha 5KpaH WK yAaJICHUEC C SKpaHa OCHUIIJIOTpaMMBbl KaHaJ1a.

B Hacrpoiika CHHXpOHU3ALMH.

B COOop DaHHBIX B PEXXUME OIMHOYHOTO 3aIycKa
B BoccTaHOBIIEHHE HACTPOUKHU.

B OroOpaxenue B popmare XY.

B JlocnmecBedeHue.

OyHKIHMA aBTOMAaTUYECKOW YCTAaHOBKM OOBIYHO TOJIe3Hee (PyHKIUU
aBTOMAaTHYECKOrO BBIOOpA AMana3oHa B CIACAYIOIINX CUTYalHsX.

®  Ananm3 JAUHAMHWYCCKH U3MCHAIOIICTOCA CUI'Halla.

B BrIicTpoe cpaBHEHUE MOCIEAOBATEILHOCTH M3 HECKOIBKUX CHUTHAIIOB Oe3
peTyIHPOBKH ocuiuiorpada. DT1a GYHKIHS OYeHB TOJIE3HA, eCITH TpeOyeTcs
OIHOBPEMEHHO HCIIOJIB30BATh JBa IIyIla WIH €CIIM HYKHO yAEPKUBATh IIyIl B
OJTHOW PyKe, B TO BpeMsl KaK BTOpasi 3aHATA YEM-TO CIIle.

B VYmpaBieHHE COCTaBOM aBTOMAaTHYECKH PEryIHpYyeMBIX HaCTPOEK
ocrmutorpagda.
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Ecnu curnanel u3MEHSIOTCS IO YaCTOTe, HO MMEIOT OJIM3KUE aMILTUTYIBL,
JIOCTATOYHO KCIIONh30BaTh aBTOMATHUYECKHUI BEIOOP MAla30Ha Mo TOPU30OHTAIIH.
[MapameTpsl TOPH3OHTAILHON pa3BepTKU ocunIiorpada OyayT peryinpoBarsCes,
a TmapaMeTphl pa3BePTKHU MO BEPTUKAIHU HE OyIyT U3MEHAThCSA. Takum 00pa3oM,
MOKHO BH3YallbHO OI[CHUBATh aMILIUTY/y CUTHANA, He OECIOKOSACH 00 U3MEHEHUH
MacmTada 1o BEpTHKAIA. ABTOMAaTHYECKHI BEIOOP AUara3oHa TOIBKO TI0
BEPTHUKAJIU JICHCTBYET aHAJIOTUYHO; PETYITHPYIOTCS MapaMeTPhl Pa3BEPTKHU 110
BEPTHUKAITH, & TIApaMETPbI Pa3BEPTKH MO0 FTOPU30HTATH OCTAIOTCSI HEU3MEHHBIMHU.

[pu omHokpaTHOM Haxkatun KHOIKM ABTOYCT ocummuiorpadom onpenensercs
THII CUTHAJa U BBIIOJIHSAETCS PErYIUPOBKA HACTPOEK AIIEMEHTOB yIPaBICHUS
C LENBI0 TOTYYSHHS PUTOJHOTO I HAOMIONEHUS N300pakeHUsT BXOIHOTO

CHUT'HaJa.

[Tpu HaXkaTum Ha 3Ty KHOMIKY Oosee 1,5 ¢ BBIMONHseTCs QYHKIHS aBTOIHAIIa30HA.
OTKpbIBaeTCsl MEHIO aBTOAMATIA30HA U BKIIIOYACTCS MITM BHIKIIOYAETCS (PYHKIIHS
ABTOMAaTHYECKOT0 BbIOOpa Anama3oHa.

DyHKUMA

Hactpoiika

Pexum peructpawmu

YcTaHaBnMBaeTCs pexumM BbIGOPKN UNK NUKOBO AETEKLMN

Kypcopel

Bbikn

®opmat oTobpaxeHns

YcrtaHaenmeaeTcs opmat YT

Tun akpaHa

[ns BUgeocurHana yctaHaBnuBaeTcs 3HaueHue ToukM,
ans cnektpa brMN® — 3HaveHue Bektopbl, B ApYrux
Cnyyasx 3HaYEHNe He U3MEHSIETCS

[onoxeHue no rOPU3oHTaNn

MN3meHseTcs

MacwwTab no ropusoHTanu
(cex/pen)

MN3meHsieTcst

Tun Bxoga CUHXPOHM3aL MK

Mamensietca Ha DC, Mogaenenue wyma unm MNogasnexve
BY

3anepxka 3anycka

MwuHMmanbHas

YpoBEHb CUHXPOHU3ALN

YcTaHoBka Ha 50 %

PeX1M CUHXPOHK3aLMM

ABTO

MCTOYHMK CUHXPOHU3ALMM

/i3meHsieTcs, CM. CBELEHWS, MPUBELEHHBIE NOCNE
9TOM Tabnuupl; ANS CUrHaNa BHELLHEN CUHXPOHM3ALMM
aBTOYCTAHOBKa He UCMONb3yeTcs

KpyTu3Ha CuHXpoHU3aLmm

N3meHseTcs

TVN CUHXPOHM3ALMM

®poHT unn Bugeo

lMonspHoCTb O06blyHast
BMAEO0CUHXPOHM3ALIMMN
CuHXpoHn3aums no M3meHseTcs

BhnaeocurHany
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®yHKumA Hactpoika
CraHgapT BuaeocurHana V3ameHseTcs
CMHXPOHM3aLMK
lMonoca nponyckaHus no MonH.
BepTUKanu
Tvn Bxo4a no BepTUKanu DC (IMocTosHHbIN TOK) (ecnu paHee Obino BeibpaHo

3HaveHue Ground (3aszemnenue)); AC (MepeMeHHbIN TOK)
Ans BUAeocurHana. B gpyrux cnyyasx ycTaHoBNEHHoe
3HaYeHMe He N3MeHsieTCs!

BonbT/gen N3meHsieTcs

[Tpu pabote QpyHKIMN aBTOYyCTAaHOBKM MPOBEPSIETCS HAJIMYME CUTHAJIAa Ha BCEX
KaHaJlaX U OOHapy>KeHHbIE CUTHAJIBI OTOOpakaroTcsa Ha skpaHe. DyHkuus
aBTOYCTaHOBKH OTIpeNeisieT MICTOYHUK CUHXPOHHU3AIMY Ha OCHOBAaHUHU
CIEIYIOLUX KPUTEPUEB.

B Ecnu curHanbel NPUCYTCTBYIOT Ha HECKOJIBKUX KaHAJIaX, BRIOMPACTCS CUTHAII C
HaMMEHbBIIENH YacTOTOMI

B Ecnu curHanmsl He 0OHapY)KEHbI, TPU BbI30BE (DYHKIMU aBTOYCTAHOBKU
oTtoOpakaeTcsl KaHaJl ¢ HAUMEHBITUM HOMEPOM

®  Ecnu curHambel He 00HAPYKEeHBI, KaHAJIBI He oToOpakaroTcs. Ocrumtorpad
0TOOpaXKaeT M UCIOJIb3YET MEePBBIN KaHa

B cnyuae, xorja npu MCnoiab30BaHUN (PYHKITMHM aBTOYCTaHOBKU HE YIAeTCs
OTIPENEINTh THII CUTHAJIA, BBIOIHAETCS PETYIHPOBKA BEPTUKAIBHON U
TOPU30HTAIBHOM IIKAJ U 3aT€M OCYLIECTBIIIIOTCS aBTOMAaTHIECKUE N3MEPEHUS
CPEIHEro 3Ha4YEHUs U pa3Maxa.

OyHKIMS aBTOMATUYECKOW YCTAaHOBKM OOBIYHO TONe3Hee (PyHKIUU
ABTOMAaTHYECKOTO BBIOOpA AMana3oHa B CIACAYIOIINX CUTYalHsIX.

®  Pa0oTa c OIHUM CTAOMIBHBIM CUTHAJIOM.
B ABTOMaTW4eCcKUIl MPOCMOTpP U3MEPEHHUM CHUTHATA.

B DBricTpoe U3MEHEHHUE THIIA IIpecTaBiaeHus curnana. Hampumep,
MPOCMATPUBAECTCA TONBKO OJUH MEPUOJ CUTHAJA WK HapacTaloui GpoHT
CUTHAJIA.

®  [Ipocmotp BuaeocurHanoB uiu BI1®-curuanos.

CuHycoupanbHbiv curHan  Korma ucmonb3yercs GpyHKIMs aBTOYCTAHOBKU U OCIMILIOTpad) 0OHAPYKHMBAET,
4T0 (popMa CUTHAJA OJIM3Ka K CUHYCOHUJIE, OTOOPaKAIOTCS CICAYIONINE KOMAH/IbI:
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BapuaHnTbl cuHycomngbl JononHutenbHble cBegeHus

OtobpaxeHne HECKONbKIX NEPUOAOB C COOTBETCTBYHOLLMM
BEpPTUKambHbIM M rOPU30HTaNbHBIM MacwTabom. Ha
Heckonbko nepuopos aKpaHe ocuunnorpada otobpaxaroTcs pesynbTathl
CuHyconzpl CneayloLnx aBTOMaTUYECKNX n3mepeHuit: Cp.kB.Lumkna,
YacroTa , lMepuog n Paamax

YcTaHoBKa ropu3oHTansHoro Mactutaba Ans oTobpaxeHus

O[IHOTO MM HECKONMbKMX NEpUOAOB CurHana. Ha akpaHe
OauH neproa cuHycouap! ocuunnorpaca oTobpaxaloTcs pesynbTaThl CreayHLLMX

aBToMaTuyeckux uamepeHnin: CpegHee n Pasmax

A BhInonHseTcs Npeobpa3soBaHme cvrHana Bo BpeMeHHoi
’ 0BnacTit B YacTOTHbIE COCTABNSIOLLME U OTOBPaXeHNe
Bro pesynbTaTa B BUAE rpadvka 3aBuCUMOCTM aMAnmuTy bl

0T YacToThl (cnekTpa). bonee nogpobHelie cBeLeHUs CM.
B pasgene bM1®

(Cm. ctp. 55, 6M19.)
OTtmeHa aBToyCT. BosBspart k npeablayLLeit HacTpolike ocumnnorpada

MpsiMoyronbHble K Korma ucronb3yeTcst pyHKIUs aBTOYCTAaHOBKH M OCIIILIOrpad) 0OHAPYKUBAET,
UMNYNbCHbIE CUTHanMbI 410 (popMa CUTHAJIA ONH3Ka K IPSIMOYTOJIBLHON WM UMITYJIBCHOM, 0TOOpaXKatoTcs
CIeqyoIIe KOMaHIbI:

BapMaHTbI MeaHppa HononHutenbHble cBeAeHUA

Oto6paxeHne HECKONbKIX NEPUOAOB C COOTBETCTBYHOLLMM
BEPTUKaNbHbIM W rOPU30HTaNbHLIM MaclwTabom. Ha
Heckonbko nepuozios akpaHe ocuunnorpacga oTobpaxatoTcs pesynbTaThl
meaHapa CNeayLLMX aBTOMaTUYECKNX M3MepeHnn: Pasmax,
CpepHee, Mepuog 1 YactoTa.

YCTaHOBKa ropy3oHTanbHoro Maclwtaba ans oTobpakeHus
OfHOTO WNW HECKOMbKMX NEpUOAOB CUrHana. Ha akpaHe
OpnwH nepuoa meaHgpa ocuunnorpaca otobpaxatoTcs pesynbTaTbl CNeayoLWmxX
aBTOMaTMYeckux uamepeHuit: MuHumym, Makcumym,
CpegHee 1 [AnUTenbHOCTb NONOXMTENBHOMO UMAYNbCa

OtobpaxeHne hpoHTa 1 pe3ynbTaToB aBTOMATUYECKMX
u3mepeHuit Bpems Hap. u Pasmax
HapacTatoLyuin (hpoHT

OtobpaxeHne hpoHTa M pe3ynbTaToB aBTOMATUYECKMX

namepeHuit Bpems cnapa n Pasamax
Hucxogawmin hpoHT

OTMmeHa aBToOYCT. BosBpar k npeablayLLei HacTpoiike ocyunnorpada

BupeocurHan Korna ucmonb3yercst pyHKIUS aBTOYCTAaHOBKH, U OCIHIUIOTpad 0OHApyKUBAET
BHJICOCUTHAII, OTOOPAKAIOTCS CIICAYIOIIHE KOMAaH/IbI:
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BapuaHTbl BugeocurHana JononHutensHbIe cBeAeHMs

OT06pa)KeHVIe HECKOIbKWX Nonen, CUHXpOHM3aUua no

nobomy nonko
Mons » Bce nons

OtobpaxeHne OaHOI MOMHON CTPOKM C YaCTbIO
npeablayLien 1 CNeaytoLwen CTPOKM, CUHXPOHN3ALMS Mo
Crpoku B Bce cTpoku no6oil cTpoke

OTobpaxeHne 0HON MOMHOW CTPOKMA C YaCTbIO
npeabigyLlen u cneaytolen ctpoku. Boibop cTpoky,

Crpoku » Homep MCNIONb3yeMolt NS CUHXPOHIU3ALMM, OCYLLECTBNAETCS C
MOMOLLbO YHUBEPCANbHOM PyyKM

OTO6pa)KeHV|e HECKOIbKWX Nonen, CUHXPOHM3aLMA TONbKO

M0 HEYETHbIM MOMAM
HeyveTHble nons

OTO6pa)KeHV|e HECKOIbKWX Nonen, CUHXPOHM3aLMA TONbKO

M0 YeTHbIM MONsSM
YeTHble nons

OTtmeHa aBToOYyCT. BosBpart k npeablayLueit HacTpolike ocuunnorpada

MMPUMEYAHUE. [lpu asmoycmanoske 0Jist 6UOEOCUSHALA BbIOUPAEICIL PENCUM
0MoOPadNCeHUs: MOUeKx.

Bknountb (Tonbko B s pacumpenust BosMokHOCTEH Mozenei EDU B ensx o0y4eHuss MOXHO
mogensix EDU) OTKJIFOUUTH (DYHKIMIO aBTOyCTaHOBKH B 3THX Mozensix. Hampumep, npu
BBITIOJTHEHUH TIEPBBIX JIA0OPATOPHBIX PA0OT IS CTYACHTOB BaXKHO U3YUYUTh
OCHOBHBIE (pyHKITHH ocnmiutorpada, v oTKIItoYeHrne (DyHKIIMHA aBTOYCTAaHOBKH
MOMOKET UM NPUMEHHUTH Ha TIPaKTHKE 3HaHUs PYHKIHMH OCHMILIOrpadoB, BMECTO
KCIIONIb30BaHMSI HACTPOEHHBIX KOMaH/]] C KHOITKOM aBTOYCTAHOBKH.

Ora (yHKIHS 3alUIIeHa TapoJieM, IIO3TOMY aBTOYCTAaHOBKY MOXHO OTKITFOUHUTh
WM BKJIIOYHTH, HaxkaB KHOMKY CepBuc P> Ha cTpanuile 1| 60KOBOTO MEHIO - 1ajiee
- 1 u3 3 Ha cTrpanure 2 60KOBOTO MEHIO P> YcTaBKa BKJIKYEHHUSI ABTOYCTAH.
Ha TepeHel maHenu. 3aTeM B OOKOBOM MEHIO HAKMHUTE KHOIKY BKIIIOUUTH
aBTOYCTAH Wi BBIKJIHYNTH aBTOYCTaH U BBEJUTE COOTBETCTBYIOIINI APOIIh.

3aBozckoil maponb no ymondanuto 1946. Ilapons gomkeH cOCTOATh U3 YEThIpEX
CUMBOJIOB WM Ludp. V3MeHNUTh maposib MOXHO B MyHKTe U3MeHUTH Napob
OOKOBOT'O MEHIO aBTOYCTaHOBKH.
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CyeTymk

OyHKIHS CYETUYMKA B MEHIO DYHKIMS CITYKUT T OMHOBPEMEHHOTO KOHTPOJIS
JIByX Pa3IUYHBIX YaCTOT CHTHAJA. JTa QyHKIHA oOecriednBacT 00Iee TOUHbIS
MOKa3aHUs 10 CPAaBHEHUIO ¢ (DYHKIMEH N3MEPEHHS YacTOThI ociuuiorpada.

Onuuu Hactpoiiku KommeHTapuu

Ch1 Bkn, Bbikn

Ch2 Bkn, Bblkn

CuHxpoHu3sauus C nOMOLLBK0 MHOMOGYHKLMOHANBHON
Chl PYYKM YCTAHOBUTE YPOBEHb 3anycka.
CuHXpOoHU3aLms C MoMOLLbK MHOTO(YHKLMOHANBHOM
Ch2 PYYKM YCTAHOBUTE YPOBEHb 3anycka.

Kypc (tonbko B mogensx EDU)

BrimonHstiiTe maboparopHbie paboThl HEMOCPEACTBEHHO Ha ocnyuiorpade. 3mech
TAKXC MOKHO U3YUUTH TCOPETUYCCKUC MaTCpUalibl 1 COXPAHUTH PE3YJIbTATHI
nmabopaTopHOi paboOTHI.

Cospanme kypca Ha MK Cosnars marepuaibl HOBOro Kypca MokHO Ha [1K ¢ moMolpo oTaensHoro
IPOrpaMMHOTO oOecreyeHus, KOTOpoe MOKHO 3arpy3HTh C caiita
www.tektronix.com/software win yCTaHOBHUTD C KOMITAKT-IMCKa, BXOISILETO B
KOMIUIEKT 1ocTaBku ocruiuiorpada. Ilocie co3nanus MarepuasoB X MOXKHO
neperectu Ha ocrmiuiorpagsr TBS1000B-EDU ¢ nmoMomipio 3amoMAHAIOIIETO
ycrporictea USB.

Ha otnenbHO# cTpaHuIle MpOrpaMMHOro obecreveHus yueOHOro Kypca
(Courseware) caiita www.tektronix.com MOXKHO 03HAKOMHUTBCS € JTA0OPaTOPHBIMH
pa60TaMI/I, CO3JaHHBIMU APYTUMU MOJL30BATCIIAMU.
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3arpyska kypca Ha  [lna 3arpysku HOBoro Kypca Ha ocuuiiorpag TBS1000B-EDU
TBS1000B-EDU

1. BcraBwTe 3anomuHaromiee ycrpoictBo USB ¢ kypcom B paseem USB Ha
nepeaneit nanenu TBS1000B-EDU.

2. Haxwmure kHoniky CepBuc P> - najee - 1 u3 3 » O0HOBUTB KypC.

3. C nomompto pydku MHOro)yHKI. IPOKPYTUTE CIMCOK (HAIJIOB U BBIACIUTE
TTarnKy ¢ Hy)KHBIM KypcoM. [lamku ¢ Kypcamu nMerot cypduke .xpkg.

4. HaxwmwuTte KHOTKY 3arpy3uTh Kypc.

3anyck nabopatopHon  Jloctym k conepxumMomy J1ab0paTopHbIX pabOT MOKHO TOJNYYHUTh C MOMOIIBIO
pa6oTbl Ha  kHomku Kypc Ha mepesneii naneny. Mcnons3syiite SKpaHHbIC KHOIKH U
TBS1000B-EDU:  MHOTOQYHKIMOHAILHYIO PYYKY JUISL IOCTYTIA K 8 Kypcam, Kak/Iblii U3 KOTOPBIX
MOXKET cocToATh U3 30 mabopaTtopHBIX padoT. B mamsatu ocnmiuiorpada
MOKHO XpaHuTh 70 100 MbB yueOHbIX MaTepuasioB. BeiOpaB J1aboparopHyo
paboTy, MOXKHO MPOCMOTPETH 0030P, BBHIOIHUTH JIA0OPATOPHYIO PadOTy B
MOIIIATOBOM PEXHME, COOpaTh TaHHbIC, TPOBEPUTH U COXPAHUTH PE3YNbTAaThl U
CTeHEPUPOBATH OTUETHI, COACPIKAIINE OCHUIUIOTPAMMBI, CO3JIAaHHBIC Ha KaXXIOM
JTare MpoIeaypPhl.

s 3amycka mabopaTopHOi padoTHI:

1. Haxwmute kHonky Kypc Ha nepeHeii maHenu 1uis 3amycka J1abopaTopHOi
paboThl HEMOCPEACTBEHHO Ha ocuuiuiorpage.

2. B O0KOBOM 3KpaHHOM MEHIO HAKMHUTE KHOIIKY TpeOyeMOoro Kypca B CIHCKE.

3. TloBepHute pyuky MHOTO()YHKIIL., YTOOBI BBIJCIUTE JIA0OPATOPHYIO paboTy
JUTs 3anmycka. Haxmure Ha pydKy JUis BeIOOpa HYXKHOM 1TabopaTopHOi
paboTEL.
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4. B oTkpbIBIIEMCS OKHE BBIOEPUTE COEPIKUMOE B OOKOBOM SKPAaHHOM MEHIO.
Mzyuaute O030p u Ilpouenypa, momrarosasi. Haxxmute kHonky CO0p TaHHBIX
Y COXpaHUTE Pe3yNnbTaThl Ha 3alloMHHatolee ycTpoiicteo USB.

5. Tlocne BrimonHeHHs 1abopaTopHON paboThl BEIOepuTe MyHKT OTYET B
OOKOBOM 3KpaHHOM MEHIO. B oTKpbIBIIEMCSI OOKOBOM MEHIO BBEIIUTE CBOH
HWACHTU(QHUKAUOHHBI HOMEP CTY/IEHTA.

6. Haxwmure kaonky OK 60k0BOTO 3KpaHHOTO MEHIO.

7. B otkpbiBmeMcs oTdeTe HaXMUTE KHONKY COXPaHHTH B OOKOBOM MEHIO.
Oruer OyzeT CoxpaHeH Ha IPHCOSIMHEHHOE 3alIOMUHAIOINIEE YCTPONCTBO
USB.

Kypg
Lab Mame: lab3 0630p
Mpouesypa
THEORY C6op

= Moo Vabuie Vakoy of higher ampliude posst o i 30 gueed Segnal, msddred i woRs. OaHHbIX
= b ke Value of bowest amplitedis poant in the Joquned signal, measwed in volis.

® NOK Passse Volage probe & BHC cables

OTy4eThl

(o M3

Hasap

Woltage (V)

Use multipurpose knob to scroll.

Kypcop

YtoObl BEIBECTH Ha 9KPaH M3MEPUTENBHBIC KypCOPhl U MEHIO KypPCODOB,
HaxkmMuTe KHONKY Kypcop. [l n3MeHeHHs OJI0KEHNS KypCOPOB CIIY’KHUT pydKa
MHorogyHku.

MapameTpbl HacTpoiiku OnucaHune

Tun ! Bpewms, AMnnutyga, Boikn Bbi6op u oTobpaxeHue Kypcopos
uamepeHus. Kypcopbl BpemeHn cryxat
— [NS UI3MEPEHUSI BPEMEHM, YaCTOTbI 1
aMNAMTYA, KYpcopbl aMnimTyasl — Ans
W3MepeHUs aMNnMTYZ, Hanpumep Toka n
HanpsHXeHMs!

McTounnk Ch1, Ch2, BIN®, Pacy., Bbibop curHana, ans koToporo
OnopH A, OnopH B Heobx0AMMOo NPOBECTM KypCOPHbIe
N3MEpPEHMS.

PesynbTathbl u3vepeHuih oTobpaxarotcs B
nonsix KypcopoB
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MapameTpbl HacTpoiku OnucaHue

A OtobpaxeHne pasHoCcTu (MpupaLLeHms)
Mexqay NoNOXeHUeM KypcopoB

Kypcop 1 OToGpaxeH1e MECTOMONOXKeH!s! Kypcopa
1 (BpemMst — OTHOCMTENbHO MOMEHTA
CMHXPOHM3ALMM, HanpsikeHne —
OTHOCHTENbLHO OMOPHOTO BbIBOAA)

Kypcop 2

1 Mpu paBoTe ¢ dyHKumen BN BLINOMHAETCH M3MEPEHUE aMMNUTYALI U YaCTOTbI.

B 3aBucuMoOCTH OT THIIa Kypcopa 0TOOpakaeMble 3HAUCHUS Pa3HOCTH (A)
M3MEHSIOTCAL.

B [Ipu uCHoIp30BaHUN KyPCOPOB BPEMEHH OTOOpaXkatoTcs 3HaueHus At, 1/ At u
AV (umu AL, AVV urT 1)

B [Ipu KUCIIONB30BAHUM KYPCOPOB aMILTUTYABI MU aMIUTUTYIHBIX KYpCOpPOB
BII® orobpaxatorcs 3Hauenus AV, AL, AVV u . n.

B [Ipu ucnoab30BaHUH YaCTOTHBEIX KypcopoB bII® oTobpaxaroTcst 3HaUSHHS
1/AHz (1/AT'm) u AdB (Anb).

MTPUMEYAHUE. [[ns omobpadsicenusi Kypcopog u coomeemcmeayowux noiell
3HAUeHUll He0OX00UMO, UMoObL HA IKPAHE OCYULIOSPAPA OMOOPANCANCA CUSHA.

NMPUMEYAHUE. [lpu ucnonvzosanuu Kypcopos 8pemMeHu omoopaicaromest
3HAUEHUs BpeMeHU U AMNIUMYObL OISl KAAHCOOU OCYULTOZPAMMDL.

MepemelueHue Kypcopa. /[lis nepemenieHus: KypcopoB 1 U 2 UCTonb3yeTcs
yYHHBepcajbHas pyuka. IlepeMerienne KypcopoB BO3MOXKHO TOJIBKO B TO BpeMs,
KoTJla 0TOOpa)kaeTcsi MEHIO KypcOpoB. AKTUBHBIN Kypcop OTOOpakaeTcs B BUJIE
CILTOITHOW JIMHUMU.

Kypcopbl amnnuty bl Kypcopbl BpemeHu
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Hactpo#ka no ymonyaHuwo

Knonka HacTpoiika mo yMo14aHuIo CIIy>KUT 7151 BO3Bpara OONBIIMHCTBY
napamMeTpoB U HAaCTPOEK ociuiutorpada 3HadeHud 1o ymondanuio. OnHako
3HAUCHMS 110 YMOJIYAHUIO BOCCTAHABIUBAIOTCS HE IS BCeX MapaMeTpoB. B
mpuiiokeHnu D comepkuTcs rnepedeHb BOCCTaHABIMBAEMbIX HACTPOEK 110
YMOJTYaHUIO.

JKpaH

Knonka CepBuc 1 60koBoe MeHI0 OTOOPa3UTh CITyXaT JIJIs K3MEHEHUs Crioco0a
0TOOpakeHUs CHTHANA U BEIOOpa criocoba 0ToOpaskeHUs TaHHBIX.

MapameTpbl HacTpoiiku Onucanune

Tun BekTopbl, Touku Mpu BLIGOPE 3HAuYeHMst BekTopbl coceaHmne
TOYKM OTCYETOB Ha 3KpaHe COeaUHATCS
NIMHUAMM

Mpu BbiBOpe 3HaueHus Touku
0TOBpaXaKTCs TONMBKO TOYKM OTCHETOB

lMocnecseu. Bobikn,1c,2¢,5¢, YcTaHoBKa BpeMEHU, B TEYEHWE KOTOPOro
HeorpaHuuy. Kaxablin 0TCYET 0TOBpaxaeTcs Ha aKkpaHe
®opmat YT, XY ®opmat YT — oTobpaxeHue HanpskeHns

(no BepTUKaNH) MO OTHOLLEHMIO K BPEMEHH
(no ropu3soHTanu).

®opmaTt XY — 0T0OpaKeHne TOUKM Kaxablin
pa3 npu perucTpawmm 0TCHETOB B kaHane 1
1 KaHane 2.

Hanpsbkenne curHana kaHana 1
ornpegensieT KOOpAUHATY TOYKW Ha ocun X
(ropu3oHTanbHas 0Cb), @ HanpsKeHne Ha
kaHane 2 — koopauHaty Y (BepTukanbHas
0OCb).

lNoacseTka 010 go 100% OtperynupyiiTe nNoacBeTKy aucnnes ¢
nomoLbto pyyku MHorodyHku,.

B 3aBucuMOCTH OT THIIa CUTHajIa HCIIOJIB3YIOTCA TPU PA3JIMYHBIX CTUJIA BBIBOJA
OCHUJIJIOTpAaMMBIL: CIUIOIIHAA JIMHUSA, CBETJIasd JIMHUA U MYHKTUPHAA JIMHUSA.
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1. ConomHas TUHUAS YKa3bIBa€T Ha OTO6pa)K€HI/IC CUrxuaja, nmojiy4acmMoro 1o
OJHOMY H3 KaHAJIOB. Ilocne ocTaHOBKH c6opa OTCUYCTOB JIMHHUA OCTACTCA
CHJIOHIHOfI, €CJIM HE BBINIOJHAJINCH UBMCHCHUSA TapaMETPOB, IMTPUBOAAIINEC K
HCKa’XXCHUTIO 0T06pa>KaeMoﬁ OCHUJIJIOrpPaAMMBI.

H3menenne nmapaMeTpOB BEPTUKAJIBHOTO U TOPU30HTAJIBHOI'O BEIBOAA
OCHUJIIIOrpaMMBbI JOITYCKAC€TCA, KOTZIa pErucTpanusa OTCUCTOB OCTAHOBJICHA.

2. OmnopHBIN cUTHaJ oToOpaxkaercs Oenol NUHUEH, a CUTHAJBI C
MOCJIECBEYCHUEM OTOOPaXKAIOTCS TEM K€ LIBETOM, YTO M OCHOBHOM CHUTHAN, HO
C MEHbIIIEH HACBIIIEHHOCTEIO.

3. [lyHkTHpHAas JUHUS yKa3bIBaeT Ha TO, YTO OTOOpakaeMasi OCIHIUIOrpaMMa
0oJbIle HE COOTBETCTBYET HACTPOWKAM MapaMeTPOB. DTO MPOUCKOIUT TIPU
OCTAHOBKE PETUCTPAIIMH OTCUETOB U TAKOM M3MEHEHHH HACTPOEK, KOTOPOe
ocriuiorpag He MOXKET MPUMEHHUTD K 0TOOpakaeMoMy curHainy. Hampumep,
M3MEHEHNE HACTPOEK CHHXPOHU3AIUU TP OCTAHOBJIEHHOM COOpE OTCUETOB
MIPUBOIUT K OTOOPAKEHUIO CUTHAIA ITYHKTHPHOM JIMHUCH.

OCHOBHbIe NoHATUA  nocnecsBevyeHne. Ocmmmtorpad 0TOOpaXkaeT JaHHBIE B PEKUME ITOCIIECBEUCHUS
C MEHbIIIEH UHTCHCUBHOCTbBIO, YeM <OKUBBIe» NaHHble. Korma ams mapamerpa
IMocnecBeyeHue 3anano 3HaueHre HeorpaHuy., OTCYEThI HAKAIIUBAIOTCS JI0
MOMEHTA U3MEHEHHUST HACTPOUKH.

Mapametp Onucanue

Bbikn Mpu 0TOGpPaXeHUM HOBOIA OCLMMNIOrPaMMbl CTapble
OCLMNOrpamMMbl U OCLMNNOTpaMMbl N0 YMONYaHUIO YaansTes
C 3KpaHa.

OrpaHnyeHmne BpemeHn HoBble curHanbl 0TobpaxalTcs ¢ HOPMarbHOM

WHTEHCUBHOCTbIO, @ CTapble — C MOHWKEHHOI; CTapble cUrHaMbl
CTMPAIOTCS MO AOCTUKEHUM NPEAESIbHOMO 3HAYEHNS BPEMEHHOTO
WHTEpBana.

HeorpaHny. ApkocTb Gonee cTapbIX CUTHAMNOB YMEHbLIAETCS, HO OHM
BCEra 0CTAlOTCS BUAMMBLIMA. JTOT PEXUM UCTONb3yeTcs
ANs HabnioaeHNa peako NOBTOPSAOLMXCS COBLITUI UNK AN
[ONTOBPEMEHHBIX U3MEPEHHt pa3Maxa LLyMOB.
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®opwmar XY. Dopmar XY ucrnons3yercs Uil aHAIN3a pa3HOCTU (a3, HalpuMep
npu npocmotpe ¢uryp Jluccaxy. B atom popmare HanpspkeHHe cHrHaANA Ha
kaHaje 1 oToOpakaeTcss OTHOCUTENBHO HAINPsDKEHUS CUTHAJa Ha KaHaue 2,

rJe HanpsDKeHUe KaHana | — ropu3oHTalbHAsI OCh, a HANpsDKEHHE KaHaa 2
— BepTuKanpHasg. Ocumniorpad UCIonb3yeT HECHHXPOHH3UPOBAHHBIH cOOp
JAHHBIX B pekuMe BrrOopka 1 0ToOpaXaeT NMoIydeHHbIE TaHHBIC B BU/IE TOUYEK.
3HaueHue YacTOThl OTCUETOB (PUKCUPOBaHO — | MBBIO/CEK.

[MPUMEYAHUE. B nopmanvrom pescume YT ocyunnozpag modicem
pe2ucmpuposams CUcHa npu 10dol yacmome omcuemos. JJaHHwll CUcHAl
Mmodicem Ovims npocmompen u 6 popmame XY. /s s3moeo neo6xooumo
ocmanosums cOop omcuemos u usmenums gopmam omoobpasxcenus na XY.

B ¢dopmare XY oprasbl ynpaBiieHHs BHITOTHSIOT ClIAyIOIUe (yHKINH.

®  C nomoursio pyduek Macmrad u Ilonoxenue kanana 1 B rpynne «Beptuk.»
perynupyeTcss MaclTad U HOJOKEHNE OCHIIIIOrPAMMBI TI0 BEPTHKAIIH.

B C nomoursio pydyek Macmrad u Ilonoxenne kanana 2 B rpynne «Bepruk.»
perynupyercs MaclTad U HOJIOKEHNE OCLHIIIOrPaMMBI IO BEPTHKAIIH.

B ¢opmare BriBoma XY He paboraroT cienyromue GyHKIHH.
B ABroycTaHOBKa (Bo3Bpamaet ¢opmar BeiBoga Y1)

®  ABTOAMAaNa3oH

B ABTOMaTHYECKHE M3MEPEHUS

B Kypcopsl

®  OnNopHBIN CUTHAI U PacCYETHBIE OCHMILIOTPaMMBI

®  Coxp/Bb13oB P Coxp. Bce

B Hacrpoiiku MacmTaba BpeMeH!

B HacTpoWKH CUHXPOHHU3aLUU

bro

Onuuun HacTpoiiku KommeHTapum
McxopHasa dopma Bkn. unu Boikn.

CurHana

MCTOYHMK Ch1 nnm Ch2
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Onuun HacTpoliiku KommeHTapum
OkHo XeHHuHra, nnockoe Kak npaBuno, OkKHO XeHHUHra NCcnosb3yeTcs
UIW NPSIMOYT. ANS MOMyYeHns MakCUManbHOro

pa3speLLeHns Mo YacToTe, NMocKoe
OKHO — [N MaKCUMAarbHON TOYHOCTM
aMMIUTYAbI, @ NPSAIMOYTONbHOE — A1
aHanu3a HecTaUMoHapHOro curHana.

MacwTab Br X1, X2, X5 unu X10

Bo Bcex mozeneit, kpome EDU, kHONKa DYHKIMSA CITYKUT I TOCTyNa K
IPeAEIbHBIM TECTaM, PETUCTPALIMY AAHHBIX, CYETUYMKAM U rpaduKaM TPEHIOB.

B monensax EDU kHornka @yHKIMSA CIIYXKUT JJIsl JOCTYNA K CYETUUKY.

Onuun HacTponku KommeHTapuu
Mpep. Tect NcTouHuk WcTouHMK curHana, 4ns KoToporo
3anyckaeTcs ocuunnorpamma Lwabnoxa
CpaBHuTb C LLlabnoH npegenbHoro Tecra,

“cnonb3yeMbln AN CpaBHEHUS C
TECTUPYEMbIM CUrHAMOM, BbIOPaHHBIM 13
MEHI0 «/ICTOYHMK».

Myck/cTon Tect

3anycx Mnu 0CTaHOBKa npeaenbHoro
TecTa

HacTtpoiika wabnoHa

3agaHue WabnoHa ocLMnIorpaMMbl
npeaenbHoro Tecta. WabnoH — aTo
Macka curHana, 3apaHee onpefeneHHas
nonb3oBaTenem u 3afaiLas rpaHuLbl
ANSl CPABHEHIS! C CUrHANOM MCTOHHMKA
Bxoga. LWabnoH cneayet sagath Jo
BbINOMHEHUS NPEAENbHOro TecTa

[leicTB. Npu HapyLLeHMM

[LeiicTBus, KoTOpble ByaYyT NPeAnpUHATI
ocuunnorpadom nocne obHapyXeHus
HapyLLeHus

OcTraHoBuTbL Nocne

Ycnosusl, npu KOTOPbIX ocuunnorpad
3aKaH4MBaET npeaenbHbIi TecT
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Onuuu HacTpoiiku KommeHTapuu
Peructpauus Peructpaums gaHHbIX BkntoueHure U BbIKNOYEHNE (PYHKLMM
AaHHbIX perucTpaLum AaHHbIX
McTouHmk Bbibop ucTouHMKa curHana ans
perucTpaynm AaHHbIX
[nvTenbH-Tb 3agaHne anuTenbHOCTM PerucTpaumm
AaHHbIx o1 0,5 Yaca go 8 Yacos ¢
MnoJTy4acoBbIM LWarom, ot 8 4o 24 4acos ¢
4acoBbIM LUAroM unm GECKOHEYHON.
Bbibpatb nanky Bbibop nanku ans coxpaHeHus AaHHbIX
ocumnorpamm.
Cyetumk Chi, Ch2,
CuHXpoHu3aums Chl,
CuHxpoHu3saums Ch2
padhmk TpeHaa MMyck/cTon, MCTOYHMK 1, CocrasneHue rpaguka 3aBuCUMOCTY
TMN 1, UCTOYHMK 2, TUN 2 OLIHOTO NN OBYX U3MEPEHWI OT BPEMEHH.
Mopenu EDU  opyuu Hactpoiiku KommenTtapum
CyeTunk Ch1, Ch2,
CUHXpOHM3auus Chl,
CuHxpoHunsauums Ch2
CnpaBka

Urto0bI BEIBECTH HA 3KpaH MEHIO CIIPaBKH, HAKMHUTE KHONKY CnpaBka. B
CIIpaBKEe OMHMCAHBI BCE KOMAHIBI MEHIO M HACTPOMKHU ocIuuiorpada.

Mo ropusoHTanu

DJNeMeHTHI YIIPaBIeHHUS 0TOOpaKeHNEM TI0 TOPU30HTAINA MOYKHO HCIIOIB30BaTh
JUISL HACTPOMKHU TIOJIOXKEHUS TOUKH 3aIlyCKa OTHOCHUTEIHHO TMOJIOKEHUS
3apETUCTPUPOBAHHBIX CUTHAJNIOB, a TAKXKE MacmTada 1o TOPU30HTAIN

(Bpemsi/nenenue).

B mone psaaoM ¢ mpaBeIM BEpXHHM YIJIOM 3KpaHa 0TOOpa)kaeTcsl TeKyluee
MOJIOKEHHE 110 TOPU30HTANIN B ceKyHAax. Kpome Toro, moioxeHue 1mo
TOPU30HTANIN 0TOOPa)KaeTcs C TIOMOIIBIO 3HAUKa CTPENKH B BEpXHEH 4acTh
KOOPAWHATHON CETKH.

Pyuku u KHONKu

Pyuka «MonoxeHue» B rpynne «FOPU3OHT.». CIiy>KUT AJ1s1 H3MCHEHHUS MTOJIOKCHHS

MOMCHTAa CUHXPOHH3alIUX OTHOCHUTCIILHO LHCHTPA dKpaHa.
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[onmoxeHne TOYKKM CHHXPOHU3AIUN MOXKHO YCTaHOBHUTH CIIEBa MIIM CIIPaBa OT
IeHTpa dKpaHa. MaKkcHMaJIbHOE YMCIIO IEJICHNHN CIIeBa 3aBICHUT OT 3HAYCHUS
MaciTaba mo ropu30HTaNH (BpeMeHHO# 6a3b1). st 60onbIInHCTBAa MacIITab0B
MaKCUMaJIbHOE 3HaYCHUE COCTABIIACT 1O KpaiiHeil Mepe 100 nencHwmid.
[Tomenienne TOYKM 3amycKa cieBa BHE ITOJIS DKpaHa HA3bIBAETCS 3a/Iep KaHHON
pa3BepTKOil.

Haxxmure ams pa3menieHus curHajia CHHXPOHHU3AIUH 110 IIEHTPY dKpaHa.

Pyuka «Macwtab» B rpynne «Fopu3oHT.» (cek/gen). CuyKuT Ui H3MEHEHUS
TOPU30OHTAJIIBHOT'O Maciiradba (paCTH)KCHI/Ie WK CXKAaTUC OCHUJIOTpaMMBbI
CUTHAJIA).

OCHOBHbIe NOHATUA  MacwTab no ropusoHTanu. Eciu cO60p 0TCUETOB CHUrHaIa OCTAHOBIICH (KHOMKOM
Iyck/cTon win OAMHOYH 3aMyCK), C TIOMOIIBIO pyuku MacmTad B rpyIie
«['OpU30HT.» BEHITIONHAETCS PACTSDKEHUE WIIH CHKaTHE OCIHIUIOTPaMMBI.
HcnonbayiiTe yBelIrueHUE AJIsl IPOCMOTpa JIeTalleld OCIHILIONPaMMBI.

3KpaH B pexume CKaHMPOBAHUA (pexum NpokpyTku). Korma pyukoit Macmrad
ycraHnopieHo 3HaueHue 100 Mc/nen u BEIOpaH pexkUM CHHXPOHU3AINHA «ABTOY,
ocumiiorpag nepexoauT B pexxuM cOopa naHHbix «CkaHupoBanue». B atom
pexuMe 0ToOpaXkaeTcss OOHOBIICHHE CUTHANIA CJIeBa HampaBo. B pexume
CKaHWPOBAHHMSI CUTHAJIA CHHXPOHU3AIMS U YIPABICHHE TTOJIOKESHUEM T10
ropu30HTANMH He AecTBYIOT. (CM. crp. 77, Omobpadicenue 6 pedcume
CKAHUPOBAHUSL.)

Martematuka

Haxwmure kHonky Pacuy. (M) ans BEIBOAAa MEHIO MaTeMAaTHYECKUX ONepariii
HaJ ocIuuiorpaMMamu. s ynajgeHus pacueTHOH OCIHIUIOTPaMMBbl TIOBTOPHO
Haxxmute KHONKY Pacu. (CM. ctp. 119, Dnemenmol ynpasnenus omobpasicenuem
no 8epmuKanu.)

MapameTpbl Onucanue

Onepauus: +, -, x MaTemaTnyeckue onepauuu, CM. CriegyioLLyio Tabnuuy.

McTouHMKM MCTOYHMKM CUTHANOB A1s onepauuit, CM. creaytoLlyto Tabnuuy.

MonoxeHue [ns n3meHeHUs NONOXeHUs NOMyYeHHOW pacyeTHoOM
ocLmMnnorpamMmel No BEPTUKamNM UCMONb3YETCs yHUBEepCcanbHas
pyuKa.

MacuuTtab no BepTukanm [ns n3ameHeHns macwtaba nonyyeHHoNn pacyeTHO
OCLMNNorpamMmbl Mo BEPTUKANM UCMOMb3YETCs YHUBEpCanbHas
pyuKa.

MeHI0 MaTeMaTn4eckuX QyHKIMH BKIFOYAET BHIOOP HCTOUHUKOB JJISI KaXKIOH
OIEpaltH.
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Bo3moxHbie
Onepauus MCTOYHMKU OnucaHue
+ (cnoxeHue) CH1 + CH2 CnoxeHne curHanoB kaHanos 1 u
2
- (BblUNTaHME) CH1 - CH2 CwvrHan kaHana 2 BbluUTaeTCs M3
curHana kaHana 1
CH2 - CH1 CurHan kaHana 1 BblunTaeTca 13
CWrHana kaHana 2
X (nepeMHoXeHue) CH1xCH2 [MepemMHOXatoTCs CUrHanbl B

kaHanax 1 un 2

OCHOBHble NOHATMS  EAMHMUBI U3MepeHus ocumnnorpamMmbl. Enueuiia usmMepenus pacyeTHOM
OCHUIIIIOrpaMMBI OIIPEACIIACTCA COUCTAHUEM €AMHNUL U3MEPEHUA NCXOOHBIX

OCLIMJIJIOTPaMM.
EpguHunua Eounuua EauHuua nsmepenus
n3mepeHms n3mepeHus pacyeTHOM
ocuunnorpaMmbl  ocuunnorpammbl  Onepaums ocuunnorpaMmbl

\" Vv +unm - \"

A A +unm - A

v A +uUnm - ?

v Y X wW

A A X AA

V A X VA

U3mepeHue

Haxxmure xHoniky M3mepeHust, 4TOObI BEIBECTH HA 9KPaH MEHIO aBTOMAaTHYECKUX
n3MepeHuil. B MeHto noctynHo 34 Buaa usmepeHuil. OJHOBPEMEHHO Ha dKpaHe
MOJKET OBITh OTOOpaKEHO N0 IecTH u3MepeHui. Ilocie BeIOopa n3MepeHnid OHU
0TOOpaXKaloTCs B HUKHEH 4acTU dKpaHa ociuniorpada.

OCHOBHbIe NOHATUA  BbinonHeHue namepeHnin. OmHOBPEMEHHO Ha YKpaHE MOXKET OBITH OTOOPaKEHO
10 IIECTHU aBTOMATHUYCCKUX I/I3MepeHHI>'I. HHH BBITIOJTHCHUSA U3MCPCHUA
HEOOXOIUMO, YTOOBI H3MEPSEMBIN CUTHAIT OTOOpaKaCs Ha SKpaHe.

ABTOMATUYECKHUE U3MEPEHUSI HE MOTYT BBIIOJIHATHCS JJIsl ONIOPHOM
OCIIMJJIOTPaMMBI, PACIETHON OCLMIIIOTPaMMBI, a TAK)KE MTPH MCIIOJIb30BaHUH
pexxnma XY WU pexXuMa CKaHupOoBaHUs. Pe3ynsrarsl n3MepeHnii 0OHOBISIOTCS
NpUOTU3UTENBHO JIBA pa3a B CEKYHIY.

B npuBe/icHHBIX HIDKE TAOMHUIIAX COJCPIKUTCS CITUCOK aBTOMATUYECKUX
U3MEpPEHUH M0 KaTeropusM: MO BPEMEHU UM aMIUIUTYIE.
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WU3mepenue

CrpaBoYHHK

OnucaHue

Mepuon

Bpewmsl, Heobxoaumoe NS 3aBepLUeHUs NepBoro nepruoaa
ocuunnorpammbl unu ee dparmeHTa B CTPOBKUPOBAHHOM 30HE.
3HaueHue nepuoga U3MepsieTcs B CEKYHAAX U SBNSeTCs
BENINYMHON, 0OPATHON 3HAYEHMIO YaCTOTbI.

YacroTa

MepBbIit Nepuog ocLMnorpaMMsl Unu ee parMeHTa B
CTpobupoBaHHOI 30HE. YacToTa SBNSeTCS BENUYMHON,
obpaTHOM 3HaueHuIo nepuoaa, 1 u3mepsieTcs B repuax (), rae
1 Ty paBHSIETCA OQHOMY LMKITY B CEKYHAY.

3apepxka-Mrl
(mexay
HapacTaroLmmm)

[pOAOIKNTENBHOCTL BPEMEHN MEXIY TOYKaMU CPeaHEro
OMOPHOrO YPOBHS (N0 yMonyaHuio = 50%) ABYX pasnuyHbIX
HapacTaroLwux ocuunnorpamm. Cm. Takke @a3a.

3apepxka-33

(mexay
HUCX0AALLMMN)

MpoaoMKUTENBHOCTL BPEMEHM MEXY TOUKAMU CPeaHero
OMNOPHOTO YPOBHs! (Mo yMonyaHuto = 50%) ABYX pasnnyHbIX
HUCNaALLMX OCLMMIIONPaMM.

3apepxka-N3
(Mexay
HapacTatoLum
"
HUCXOZALLMM)

[pOAOIKNTENBHOCTE BPEMEHU MEXIY TOYKaMMU CPenHEro
OMOPHOro YpOBHS (M0 ymonyaHuio = 50%) HapacTaroLen v
HWUCNajaloLLen ocLUnNIorpamm.

3apepxka-N3
(Mexay
HUCXOZSALLUM

"
HapacTarwLLum)

[pOAOIMKNTENBHOCTL BPEMEHN MEXIY TOYKaMU CPeaHEro
OMOPHOTO YPOBHS (MO ymMonyaHuo = 50%) HucxogsLwen u
HapacTatoLLell ocLuMnnorpamm.

Bpewms
HapacTaHus

Bpewms, koTopoe TpebyeTcs 4ns Toro, YTobbl YpoBEHb
nepegHero opoHTa NepBoro UMMymbca ocLMnorpamMmbl

Unn ee pparMeHTa B CTPOOMPOBAHHON 30HE M3MEHMICS OT
HVXHEr0 OMOPHOTO YPOBHS (M0 ymonyaHmio = 10%) 1o BepXHero
OMOPHOTO YPOBHS (M0 yMon4aHuto = 90%) KOHEYHOTO 3HAYEHMS.

Bpewms
cnaga

Bpewmsi, kotopoe TpebyeTcs ans Toro, YTobbl ypoBEHb
nepeaHero poHTa Nepeoro MMMyrbca OCLMNNOrpamMmbl UK ee
(bparmeHTa B CTPOBUPOBAHHO 30HE W3MEHWIICA OT BEPXHEr0
OMOPHOTO YPOBHS (M0 ymMonyaHuo = 90%) 40 HUXKHErO OMOPHOTO
YPOBHS (M0 yMonyaHmio = 10%) KOHEYHOro 3HauYeHNS.

MonoxuTtenbHas
CKBaXHOCTb

OTHoLLEHWE ANUTENBHOCTI NONOXUTENBHOO MMMYNbCa K
nepuoay CurHana, BelpaXeHHOoe B npoLeHTax. CKBaXHOCTb
MMMyNbCa M3MEPSIETCS Ha NEPBOM NMepUoge OCLMMNIOrpamMmbl
unn ee parmeHTa B CTpPOBUPOBAHHON 30HE.

OtpuuatencHas
CKBAXHOCTb

OTHOLLEHWE ANNTENBHOCTM OTPULLATENBHOMO MMMNYMbCa K
nepuoay curHana, BblpaXeHHOE B NpoLeHTax. CKBaXHOCTb
MMNYNbCa M3MEPSIETCS Ha NEPBOM NMepuoge OCLMNNOrpamMmbl
unu ee pparmMeHTa B CTpOGMPOBAHHON 30HE.
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WU3mepeHus BpemeHu (npoa.)

WU3mepeHue Onucanue
[nutensHocTb lMpogomKUTENBHOCTL (BPEMEHU) MEXAY TOUKaMU CPEAHEro
MONOXUTENBHOMO OMOPHOTO YPOBHS (M0 ymMon4aHmio = 50%) nonoXuTensHoro
umnynbca uMnynbca. VamepeHue genaeTcs Ha NepPBOM MMMynbCe
ocUMnnorpammbl Unu ee parmeHTa B CTpoOUPOBaHHOI 30HE.
LnntensbHoCTb MpoLoMKNTENBHOCTL (BPEMEHM) MeXay TOYKaMW CPeAHEro
OTpULATENBHOMO OMOPHOTO YPOBHS (M0 YMon4aHuo = 50%) oTpuLaTenbHOro
uMnynsca uMnynbca. VsmepeHne AenaeTcs Ha NepBOM MMMYyMbCe
ocuunnorpamMmbl Unu ee gparmeHTa B CTpoBUPOBAHHON 30HE.
AnuTenbHoCTb IMpOLOMKNTENBHOCTD BCMbILLKY (MOCMEA0BATENBHOCTU COOBITHN
BCMbILLKM nepexoaa); U3MepsieTcs no BCen ocuunnorpamme unu B
CTpobMPOBAHHOM 30HE.
®asa Capur thas mexay curdanamy AByX pasniyHbIX KaHanoB

MOCPELCTBOM CPaBHEHHS! HApacTaloLyX ()POHTOB NEPBOTo U
BTOPOrO CUrHamMoB.

Vl3mepe|-|m| aMnnnTyabl

WU3mepeHue Onucanue
MonoxuTenbHbIn MamepsieTcs no Bcelh ocuyunorpaMmme Uim B CTPOBUPOBaHHOM
BbIGpOC 30He 1 onpegensieTcs cnegyowmm obpasom:
MonoxutenbHblit Bbibpoc = ((Makcumym — BepxHuit) /
Awmnnutyaa) x 100%.
OTpuuatenbHbIn MamepsieTcs no Bceih ocuunnorpamme Unu B CTpobrUpoBaHHOM
BbIGpOC 30He ¥ onpegenseTcs cnegyowwum obpasom:
OtpuuatenbHbliii BoIGPoC = ((HmkHMA — MuHnmym) / Amnnutyaa)
x 100%.
Pa3smax ABCONKOTHAs BEMMYMHA PA3HOCTW MEXIY MAKCMMaIbHbIM W

MUHUManNbHbIM 3HA4YEHUAMW amnnNnTy bl No BCeW ocumnnorpamme
unu B cTpOBUPOBAHHOMN 30HE.
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WU3mepeHus amnnutyabl (npoa.)

WU3mepenue

Onucaxune

Amnautyga

Pa3HOCTb Mexay MaKCUManbHbIM U MUHUMAIbHBIM 3HAYEHNUSIMM
YPOBHSI CUrHana no BCeil 0CLMNIorpaMme Uiu B CTPOGUpOBaHHOI
30He.

Bbicokuin

OT0 3HayeHme ucnonb3yetcs B kavyectse 100%, koraa TpebytoTcs
3HAYEHMS BEPXHErO OMOPHOro, CPEAHETO OMOPHOTO U HUXKHETO
OMOPHOrO YPOBHEN (HanpyUmMep, NMpu NPOBEAEHNN U3MEPEHMS
BpemMeHu cnaga unu BpemeHun HapaCTaHVIﬂ). Bbluncnenus
BbIMONHAKTCA METOAOM MUH/MaKC Unu rMcTorpaMmmbl. MeTOJ:l
MWH/MaKC UCMOMb3yeT MakCUManbHOE 3aperncTpUpoBaHHoe
3HaueHue. Metoa rucTorpamMm mcnonb3yeT Haubonee
pacnpocTpaHeHHOe 3HaYeHWE BbiLle NOMOBUHbI aMNAUTYabI.

OT0 3HaYeHWe M3MepSeTCS NO BCel ocLunnorpaMmme unv B
CTPO6MPOBaHHOI 30HeE.

Huakun

OT0 3HaYeHune ucnonb3yetcs B kavectae 0 %, korga TpebytoTcs
3Ha4yeHMA BEepPXHEero onopHoro, cpeaHero OnopHoOro Unn HUXHero
OMOPHOrO YPOBHEN (HanpuMep, NPy NPOBEAEHUN U3MEPEHNS
BpemMeHu cnaga unu BpemeHun HapaCTava). BbluncrneHus
BbINMONHAKTCA METOAOM MUH/MaKC unu rMcTorpaMmmbl. MeTon
MWH/MaKC NCMONb3yeT MUHUMAnNbHOE 3aperucTpupoBaHHoe
3HayeHue. [Mpn ucnonb3oBaHUM MeToda rUcTorpammbl
NpUMeHsieTcs Hanbonee YacTo BCTPEYAIILLEECS 3HAYEHNE,
BEMNMYMHA KOTOPOrO MeHbLUE CPpeaHero. JTo 3HayeHue
N3MepseTcs Mo BCE OCLMnorpaMme uim B cTpObMpOBaHHOM
30He.

Makc.

MnKoBOE 3HaUYEHMe HaMPSKEHNs C MaKCMMalbHbIM
MONOXMTENbHBIM 3HauYeHueM. WamepseTcs no Beeit
ocuunnorpamMMe Unn B CTpoBUPOBaHHOM 30HE.

MuH.

[MrkoBOE 3HaYeHUe HaMpsKEHUs C MaKCUManbHLIM Mo
abconoTHOM BENMYMHE OTpULLATENbHBIM 3HAYEHHEM.
M3amepsieTca no Bceit ocumunorpaMmme unm B CTpobupoBaHHOM
30He.

CpenHee

CpepnHee apudmeTyeCKOe aMnIMUTyAbl N0 BCEN OcUMANorpaMme
WK B CTPOGUPOBAHHOIA 30HeE.

CpepHee
3a nepuoa

CpepHee apudmeTyeckoe 3HaueH1e no Nepeomy nepuoay Beeil
ocLMnnorpamMMbl UK MO NepBoMy NepuoAy B CTPOGMPOBaHHOM
30He.

CP.KB.

[leficTBUTENBHOE CpeaHEeKBaAPaTUYHOE 3HAYEHNE HANPSKEHMS
no Bceil ocuunnorpamMme unu ee dparMeHTy B CTpoGMpOBaHHOM
30He.

CpefHekBaapaT14yHoe
3HaYeHne

ang

0fiHOTO

nepuoaa

ﬂeVICTBVITeJ'IbHoe cpeaHeKBagpaTU4eckoe 3Ha4eHne HanpsaxeHna
no nepeoMy Nepuoay BCEN OCLMNIorpaMMbl Unu Mo NepeoMy
nepuogy B CTPOGMPOBAHHOI 30HE.
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JlononHuTenbHble n3mepeHus

WU3mepenne Onucanue
Konuyecteo ]E ]E YnCno NONOXMTENbHBIX NEPEXOAOB OT HUXKHETO OMOPHOTO
HapacTatoLmx YPOBHS K BEPXHEMY OMOPHOMY YPOBHIO B OCLMNNOrpamme Uim
(bpOHTOB CTPOBMPOBAHHOM 30HE.
Konuyecteo JE JE Yncno oTpuuaTenbHbIX NEPEXO0B OT BEPXHENO OMOPHOrO
HUCXOAALLMX OBHSI K HW)XXHEMY OMOPHOMY YPOBHIO B OCLNNOrpamMme unm

W Y y VY 4
(hpoHTOB CTpoBMpOBaHHOMN 30HE.
Konuyectso ]E % Yncno NonoXmTENbHLIX UMNYNLCOB, NPEBbILIAIOWMX CPEAHNN
MOMOXNTENbHBIX OMOPHbII YPOBEHb B OCLMNNOrpaMMe i CTPOBMPOBaHHON 30HE.
MMNYNbCOB
Konuyectso Jt :|; Yncno oTpuuLaTenbHbIX UMMYMbCOB, OKa3blBAKLWMXCS
oTpULaTENbHbIX HWXE CPeAHEro OMOPHOTO YPOBHS B OCLMIIIOTPamMMe WUim
MMNynbCOB CTpoBMPOBAHHON 30HE.
Mnowaak lMrowaab n3mMepseTcs AN KPUBOW HANPSHKEHUS NO OCU BPEMEHM.

Mnowaab noa Bceit oCLUMIIorpaMMon Unu CTpoBI1poBaHHOM
30HOW BbIpaxaeTcs B BoMbT-CekyHaax. Obnactu, namepsiemble
HaJ YPOBHEM MOTEHLMana 3emim, CYUTaTCS MOMOXUTENbHBIMMU,
a obnacTtu, namepsiemMble HiXe YPOBHS MOTeHUMana 3emnm, —
OTpHLATENBHBIMM.

Mnowagb N3mepeHue HanpsikeHUs BOOMb OCY BpeMeHW. PesynbTat

nog n3MepeHust NpeacTaBnsieT coBoii nioLaab NoA KPUBOIA 3a NepBbii
KpuBoW nepyog oCLMNNorpamMMbl UMK 3a NepBbIil Neprog CTpoGUPOBaHHOM
nepuoga 30HbI. BbipaxaeTcs B BonbT-cekyHaax. nowasp, pacnonoxeHHas

BbiLLe OBLLe OMOPHON TOYKW, SBNSETCS MOMOXUTENLHON, a
pacnonoxeHHas Huxe 06LLen ONOPHON TOYKM — OTPULATENBHON.

CpegH CpenHeapudmeTMyeckoe 3HaueHe Ans AaHHbIX OCLMNNOrpaMmbl
Kypcop OT HaYanbHOA 1O KOHEYHOM TOYKM

Kypc. AcTuHHOe cpeaHekBagpaTMyecKoe 3HauyeHne Ans AaHHbIX

Cp.KB. OCLMNINIOTpamMMbl OT HaYasnbHON 0 KOHEYHOI TOUKM
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CtpobupoB. usmepeHus

CrpobupoBaHHe UCIIONB3YETCS ISl TOTO, YTOOBI OTPAaHUYUTHh U3MEPEHUS
OTIPENIEIICHHON YacThI0 OCIFIIIOrPaMMBI MKy Kypcopamu. UToObl
HCIOJIb30BaTh CTPOOUPOBAHUE, BRITIOJTHHUTE CICAYIONIUC IEHCTBUS.

1. Haxwmute Ha mepenneit manenan KHonKy M3mepeHus.

2. Haxwmure KHONKY BKJI/BBIKI cTPOOUpOBaHUe U3MepPeHHs B OOKOBOM MEHIO.

OTKN. MeHK

Haxxmute OTKII. MEHIO /11 OYUCTKY IKpaHa.

CHUMKM JKpaHa AnAa ne4vyatu

Ocmtorpad MOXKHO HACTPOUTH AJISI COXPAHEHUS TOTOBBIX K TIEUaTH
n300pakeHNH ¢ ToMoIsI0 MeHIO CepBHC P> - 1ajee - 1 u3 2 (ctpanursl 1-3 B
moznensx EDU) »Ilapamerpsl > HacTpoiika npuHTepa.

MapameTp HacTpowka OnucaHue

|SKOHOMWYHBIN peXxum Bkn,Bbikn BoamoxHOCTb nevatu
n306paxeHns akpaHa Ha 6enom
thoHe, ecnu BbibpaHo Bkn

OpwueHTaums ! KunxHas, AnbbomHas OpvieHTauus u3obpaxeHus npu
neyaty
®opwmart ¢paitna Bmp, Jpg ®opmart hainios 4ns neyatu

1 [inq nyywero pasMeLLeHus Ha NUCTe MPUHTEP MOXET U3MEHUTD BbIGPAHHYIO HACTPOIIKY.

MeHio ONMOPHbIX ocuunnorpaMm

MeHto «OnopHBIC OCIHIUTIOTPAMMBIY) MO3BOJISET BKIIIOUATh M BBHIKIHOYATH
0TOOpaKEHUE OCIMJLIOIPAMM, XPaHSIIUXCS B OIOPHOH nmaMaTh. OCHUILIOrPaMMBI
XPaHATCS B 00JACTAX SHEPTOHE3ABUCUMON MaMATH OCILIorpada mosu
cnenyrommmu obo3raueHussMu: RefA u RefB.

UTo0OBI BOCCTAHOBUTH MIIM CKPBITH OMIOPHYIO OCIUILIOTPaMMYy, HEOOX0UMO
BBITIOJTHUTE CIIEAYIOMINE NEHCTBHUS.

1. Haxwmute kHonky OnopH Ha nepeaHel naHenu.

2. Haxwmure KHONKY OOKOBOTO MEHIO, COOTBETCTBYIOIYIO OIIOPHOMN
OCLMIIIOTpaMMe, KOTOPYIO TpeOyeTcsi 0TOOpa3UuTh UK CKPBITh.
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OHOpHLIC OCHUJIJIOTrpaMMBbI OTIIMYAKOTCS CIICAYIOMINMUA 0COOCHHOCTSAMHM.

B B Mozgensix ¢ [BETHBIM SKPAaHOM OIMOPHBIC OCIHIUIOIPAaMMBbI 0TOOPaXKatoTCs
OEJILIM LIBETOM.

u OZ[HOBpCMeHHO MOTYT 0T06pa)I(aTLC$I JABC OIMMOPHBIC OCHUJIJIOTPAMMBI.

B Otcyerhl MacmTaba Mo BEPTUKAIK U TOPU3OHTATIM OTOOPAXKAIOTCS B HUKHEH
YacTH 3KpaHa.

®m  J[s OOPHBIX OCIMIIIOTPAaMM HE AEWCTBYIOT ()YHKIMH JIYIIBI U
MTaHOPaMHUPOBAHMS.

OI[HOBpeMeHHO C <OKMBBIMWY OCHHUJIJIOTpaMMaMU KaHaJIOB MOXKHO BBIBECTH Ha
9KpaH OAHY WJIM ABC OIMOPHBIC OCIHUIOTPAMMBI. Ecnu na 9KpaHC HAaXOOATCs ABEC
OIIOPHBIE OCHUJIOTPaMMBI, TO IEPE BEIBOAOM HOBOM ocouJIyiIorpaMMbl OJIHY U3
HUX CJICOAYET CKPLITH.

CBeficHUS] O COXpaHEHUH OTIOPHBIX OCIHIUIOTPaMM cM. B paszzene Coxpanums
ocyuanoep. (Cm. ctp. 103, Coxpanums ocyunnoepammy.)

CoxpaHeHue U BOCCTaHOBIEHME

Knomnka Coxp/BBI30B CIIYXKUT ISl COXPAaHEHUS WIIA BOCCTAHOBICHHUS
COXpaHEHHBIX paHee HACTPOCK ociniorpada, CHUMKOB SKpaHa WIIH
OCLIMJIJIOTPaMM.

Mento CoxpaHeHHE U BOCCTAHOBJIECHUE COCTOUT U3 HECKOIBKUX MOAMEHIO,
JIOCTYII K KOTOPBIM MOKHO MONYy4UTh U3 myHkTa Jleficteue. Kaxnoe u3 neicreuit
B yHKTe /[eiicTBHE BBIBOJUT HA IKPAH MEHIO, MO3BOJISIOIIEE IOMOJIHUTENBHO
OTIPENCTUTh (PYHKIIUU COXPAHCHUS WM CYUTHIBAHMUSL.

DevicTBun OnucaHue

Coxp. Bce CopepxuT napameTpbl, NO3BONSIOLLME HACTPOUTL KHOMKY «[leyaTby»
AN nepefayn faHHbIX Ha NPUHTEP UMK AN COXpaHeHUs uX B
3anomuHatoLiem yctpoirictee USB

CoxpaHuTb CoxpaHeHue CHUMKa 3kpaHa B thanne 3agaHHoro opmara.

nsobpaxeHve

Coxp. HacT. CoxpaHeHue TekyLLien HacTpoliku ocuunnorpada B daiine B
3a1aHHON nanke Nbo B 3HEProHe3aBUCMON NaMsTh HAaCTPOEK

CoxpaHutb CoxpaHeHue ykaszaHHON OCLMNNorpaMmmbl B Buae haitna unu B

ocumunnorp. OMOPHON NaMATy.

Boccr.HacT. BoccraHoBneHue HacTpoiku 13 chaiina B 3anOMUHaIOLLEM YCTPOCTBE
USB nnu 13 obnactu aHeproHe3aBUCUMOII NaMSITX HACTPOEK.

BoccraHos. BoccraHoBneHue haitna ocuyunnorpaMmmbl 13 3anoMUHaIoLLEero

ocuunnorp. ycTpouncTea USB B 0NOpHYyI0 NamsiTh
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CoxpaHutb Bce  /[leiictere «Coxp. BCe» MO3BONAET HACTPOUTH KHONKY «Ileuars» st nepenaun
JAHHBIX Ha MIPUHTEP WM IS COXpaHEHHS UX B 3allOMHUHAOIIEeM ycTpoiicTe USB.

HacTpoukn unu

MapameTpbl noaMeHIo Onucanue
KHonka «[leyaTb» Coxp. Bcero B hannbl (Cwm. cTp. 68.)
CoxpaHeHune CHUMKa B (Cm. cTp. 69.)
thain
Mevatb
BbiGpaTth nanky OTobpaxeHne CoaepKMMOro TEKyLLEn
nankv 3anoMu1HaloLLero yCTpoiicTBa
USB.
CmeHuTb nanky (Cm. cTp. 65, pasuna ynpaeneHus

¢atnamu.) (Cm. ctp. 118, YnpasneHue
¢halinamu Ha 3anoMUHaroUWEeM
ycmpoticmee USB.)

Hasan BoasBpart k MeHto Coxp. Bce.

Cospgatb nanky

O komaHge BbiBO Ha 3kpaH pa3aena cnpaskul.
CoxpaHuTb BCe

CoxpaHuTb usobpaxenune  eiicteue CoxpaHuTh H300pa)kKEHHE MO3BOJIAET COXPAHUTH CHUMOK KpaHa B
¢aiine 3amanHOTO (hopMarTa.

Hactpoiiku unu

MapameTpbl noaMeHIo Onucanue

®opwmart ¢paitna BMP, PCX, TIFF, RLE, Hactpoitka hopmata rpacgmyeckoro
EPSIMAGE, JPEG thaina ans cHUMKa aKpaHa.

O coxpaHeHuu BbiBOA Ha 3kpaH pasaena cnpasky.

CHMMKOB
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Hactpoiiku unu
MapameTpbl noAMEHI0 Onucanue

BbiGpatb nanky OTobpaxeHne CoaepKUMOro TEKYLLEN
nankv 3anoMUHalLLEero YCTpoiicTBa
USB 1 BbIBOA Ha 3KkpaH napameTpos
nankm.

CmeHuTb nanky (Cwm. cTp. 65, Mpasuna ynpasneHus
¢atnamu.) (Cm. ctp. 118, YnpasneHue
¢alinamu Ha 3anoMUHaroWem
yempoticmee USB.)

Cospgatb nanky

OpwueHTaums 1, BbiGop KHWXHOI Uy anbboMHO

KnuxHast, AnbBomHas OpWEHTaLMMN M30BpaKeHMs.

OKOHOMMYHbIN pexum 1, BkntoueHne 1 BbIKTIOYEHNe

Bkn, Bbikn 9KOHOMUYHOTO pexuMa
CoxpaHutb ums daiina (Hanpumep, CoxpaHeHne CHUMKa 3KpaHa B

TEKO0000.TIF) BMae hanna ¢ aBToMaTUYECKU

reHepypyeMbIM UMEHEM B TekyLLel
narke 3anoMMHatoLLEro yCTpolicTea
USB.

1 (Cm. cTp. 99, CHUMKU 3KpaHa Onisi neyamu.)

ITpu ycTaHOBKe Ui MapaMeTpa KHOMKH mevaT 3HaueHus: «CoxpaHeHue
CHHMMKa B (aiimy» ocimuiorpad mocie HaKaThs KHOMKHA COXPAHEHHS COXPaHSeT
n300pakeHus ¢ sKpaHa Ha 3armomuHatomeM USB-ycrpoticte. (CMm. ctp. 69,
Coxpanenue cHumxa 6 ghatin.)

CoxpaHuTb HacTpon Ky [eiictBue Coxp. HAcT. MO3BOJISET COXPAHNUTh TEKYILYIO HACTPOIKY ocuuiuiorpada
B daitne TEKnnnn.SET B 3aganHo# manke 100 B SJHEPrOHE3aBUCUMOMN MaMSTH
HacTpoek. daiin HacTpoek comepkKUT TekcToByto cTpoKy ASCII, B koTopoit
MEPEYUCIISIOTCS TapaMeTpbl HACTPOMKH ocLuiorpada.

HacTpoikn unu
MapameTpsl NoAMEHH0 Onucanue

CoxpaHuTb Kak Hactporika CoxpaHeHue TeKyLLen HaCTPOKu
ocuunnorpaa B 3HEProHe3aBUCUMON
namsTi HaCTPOEK.

®daitn CoxpaHeHue TeKyLLEn HaCTPOKM
ocyunnorpada B caiine Ha
3anomuHatoLlem yctponctee USB.

Hactpoitka Or1p010 YkazaHue Homepa 4eiku namsTi ans
COXpaHEeHHS.
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HacTtpoiiku unu
MapameTpbl noAMEHI0 Onucanune
BbiGpaTth nanky OTobpaxeHne COAEPKMMOro TekyLLel
nankv 3anoM1HatoLLero YCTpoicTBa
USB.
CmeHuTb nanky (Cm. cTp. 65, pasuna ynpasneHus

¢atinamu.) (Cm. ctp. 118, YnpasneHue
¢halinamu Ha 3anoMUHalOUEM
yempoticmee USB.)

Co3patb nanky

CoxpaHuTb uvs danna (Hanpumep, CoxpaHeHune HacTpoliku B Buae taina
TEKO0000.SET) C aBTOMaTW4eCcku reHepupyeMbiM
MMeHeM B TekyLueit nanke
3anomuHatoLLero yctponcTea USB.

[pu ycraHOBKe JUIs TapaMeTpa KHOTIKH Nieuatu 3HaueHus «Coxp. Bcero B (paiibny
ocumiorpad mocie HaXxaTHsi KHOTIKK COXPAHEHUS COXpaHseT Baiabl HACTPONKH
ocmmtorpada Ha 3amomuHarormem USB-ycTpoiictee. (CM. cTp. 68, Coxpanenue
6cex OaHHLIX 8 8ude Patiios.)

Coxpanutb  [MeiictBue CoxpaHUTh OCUMILIOTP. MO3BOJISET COXPAHUTh BIOPAHHYIO

ocuunnorpaMmy — OCLUULIOrpamMMy B BUJIE ¢aiina c umeneM TEKnnnn.CSV wiu B omtopHO#M aMsITH.
Ocmmmtorpad coxpaHseT JaHHBIC OCITHILTIOTpaMM B Buje (aiiiia ¢ pa3aeneHueM
sanaTeiMu (popmar CSV), KOTOPBIiA MPenCTaBIsIeT CO00M TEKCTOBYIO CTPOKY
ASCII, cocrosinyro u3 3HaUCHUI BpeMeHHU (OTHOCHUTEIBHO COOBITHS 3aITycKa)
U aMIUTUTYABI 114 Kaxa0u u3 2500 Touek gaHHBIX ociuiuiorpammbl. daitnbl
CSV MOXXHO IMIIOPTHPOBATH BO MHOTHE AIIEKTPOHHBIC TAOIHIIBI ¥ TIPOTPAMMBbI
MaTeMaTHYeCKOTr0 aHaIn3a.

HacTpoiiku unu
MapameTpsl NoAMEHHo Onucanue

CoxpaHuTb KakK daiin 3apaet coxpaHeHne UCXOAHbIX AaHHbIX
ocuunnorpammel B Buae danna Ha
3anomuHatoLlem yctponctee USB.

OnopH 3apaeT coxpaHeHue MCXOLHbIX AaHHbIX
OCLMNNIOrpamMmbl B ONOPHOI NaMsTy.
NcTouHmk ! CH(x) (Kanan), OnopH YKasblBaeT, kakon UCXOAHbIA CUrHan
(x), MATEM. LOMKEH BbITb COXPAHEH.
B OnopH (x) 3apaeT HoMep S4eikn OMOPHO MaMsTH

Ana coxpaHeHna NCxoaHoro curHana.
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Hactpoiiku unu
NogMeHHo

Onucanue

BbiGpatb nanky

OTobpaxeHe COAEPKMMOro TekyLLen
narky 3anoMyHaloLLEro YCTpolicTea
USB.

CmeHuTb nanky

(Cwm. cTp. 65, Mpasuna ynpasneHus

Co3spatb nanky

¢atnamu.) (Cm. ctp. 118, YnpasneHue
¢halinamu Ha 3anoMUHaroWem
yempoticmee USB.)

CoxpaHutb

umst aitna (Hanpumep,
TEK0000.CSV)

CoxpaHeHwe JaHHbIX OCLMNnorpamMmbl
B BUAe baina ¢ aBTOMaTU4ECKM
reHepupyeMbIM UMEHEM B TEKYLLIEN
nanke 3anoM1HatLLEero yCTponcTea
USB.

1 Tpw coxpaHeHum Heobxoamumo, 4ToGbl OCLMNIOrpaMMa oTobpaxanach Ha akpaHe.

JetictBre BoccT. HACT. TI03BONSIET BOCCTAHOBHUTH HACTPOHKY U3 (paiiia Ha

3aroMuHaromneM ycrpoiictse USB mim n3 o0acTv YHEProHe3aBUCHMOMN TTaMsTH

HACTPOEK.

MapameTpbl

HacTpoiiku unu
NoAMEHH

Onucaxue

BoccraHos. 13

Hacrpoiika

3agaeT BOCCTaHOBNEHME HACTPOIIKK
ocuunnorpadia U3 SHeproHe3aBUcUMON
namsTu.

dainn

3agaeT BOCCTaHOBNEHWE HACTPOMKY U3
haiina Ha 3anoMUHaIOLLEM YCTPONCTBE
USB.

Hactpoiika

Or1p010

YkasaHue Homepa S4erku namsaTi, 13
KoTOpOI OyayT BbI3BaHbI HACTPOWKM.

BbiGpaTh haiin

OTobpaxeHne COAEPKUMOro TEKYLLEN
nankv 3anoMu1HalLLero yCTpoiicTaa
USB ans Bbibopa dhaiina.

CMeHuTb manky

(Cwm. cTp. 65, Mpasuna ynpasneHus
¢atinamu.) (Cm. ctp. 118, YnpasneHue
¢halinamu Ha 3anoMuHarowem
yempoticmee USB.)

BoccraHos.

BoccraHoBneHue napameTpos
HaCTPOMKM U3 yKa3aHHON SYENKM
9HEProHe3aBMCMMON NamATy.

nms dainna (Hanpumep,
TEKO0000.SET)

BoccTtaHoBneHne HacTpoek
ocuyunnorpaca u3 daina Ha
3anomuHatoLlem yctpomnctae USB.
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BocctaHoBuTb  /leiicTBue BoccTaHOB. OCHMILIOTD. MO3BOJSET BOCCTAHOBHTH OCIHILUIOTPAMMY U3
ocuunnorpamMmmy (hatina Ha 3amoMuHaOMeEM ycTpoiictBe USB B siueiiky OorMmopHON MaMsATH.

HacTpoviku unm

MapameTpbl noAMEHI0 Onucanue

B OnopH(x) 3apaeT a4eilky ONOPHON NaMATH Ans
3arpysku B Hee OCLMIIIOrpamMMmbl.

V3 (paina BbI30B (haitna ¢ 3anomuHaroLero

ycrporictsa USB.

Bbi6paTth haiin OtobpaxeHne CoaepKUMOro TEKyLLEeNn
nanku 3anoM1HatoLLEero yCTpomcTaa
USB ¥ BbIBOA Ha 3KkpaH napameTpoB
cnegytoLLen nanku.

CmeHuTb manky (Cm. cTp. 65, Mpasuna ynpasneHus
¢atnamu.) (Cm. ctp. 118, YnpasneHue
¢halinamu Ha 3anoMuHarouwem
ycmpoticmee USB.)

B 3agaert aueiiky OnopHON namsT ans
BbI30Ba B HEE OCLMNNOrPaMMbI.
Recall ums panna (Hanpumep, 3arpyska ocuunnorpamMmbl 13
(BoccTaHoBuTb) TEK0000.CSV) BbIGpaHHOrO haiina B 3afaHHyHo A4eliKy
OMOPHON NamsTh 1 oTobpaxeHne
OCLMNorpammbl.

OcHOBHbIe NoHATUA  CoxpaHeHue M BOCCTaHOBMEHWE HacTpoeK. [TosHbIi HAOOp HACTPOECK COXPAHSIETCS
B DHEProHe3aBUCHMOM namsTh. [Ipu BbI30Be HACTPOEK ocImiuiorpad nepeier B
TOT PCKUM, B KOTOPOM COXPAHAJICA ILaHHLIfI HaGOp HAaCTpPOCK.

Tekymue HacTpOHKU ociruiorpada COXpaHsIIOTCS Yepe3 TPH CEKYHIBI TIOCIe
BBOJIa MTOCJIETHETO U3MEHEHHS HACTPOEK Tepe]] OTKIIFOYSHUEM MMUTAHUSL
ocuwiorpada. [pu cnenyronieM BKIFOYEHUH OCIIILIOrpada MpOUCXOANT BHI30B
ATUX HACTPOEK.

Bbi130B HacTpoek no ymonuanuto. /liist Bo3Bpara K 3aBOJCKUM HACTpOHKaM
ocrmniorpada no yMoI4aHUIO CIYyXHUT KHonka HacTpoiika mo yMo14aHuIo.
st npocMOTpa HACTPOEK, BBI3BIBAEMBIX IPU HAXKATUM JAHHOM KHOIIKHU, CM.
Tpunooicenue D. Hacmpotixa no ymonyanuro.

CoxpaHeHue U BbI30B ocuunnorpaMMm. CoxpaHseMbIii CUTHAJ JOJKEH
oToOpaxkaTbcs Ha dKpaHe ocuuwiiorpada. B sHepronesaBucumoi namsaTu
JIBYXKaHaJIbHBIX OCIMIIOrpad)0B MOXKHO COXPAHUTH JBa CUrHaia. B
YeThIPEXKaHaJIbHBIX OCHIILIOrpadax HMeeTcss BO3MOKHOCTh COXPaHUTh YEThIPE
CUTHaJIa, OTHAKO OIHOBPEMEHHO MOTYT OTOOPaKaThCsl TOJIBKO J1BA.
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Ha sxpane ocumniorpada oqHOBPEMEHHO MOTYT OTOOPaXKaThCsl ONOPHBIE
CHUTHAJIbl X OTCUETHI CUI'HAJIa, OIy4aeMoro ¢ KaHana. [3MeHeHne napaMeTrpoB
0TOOpa)keHHUs OITOPHOTO CUTHAJIAa HEBO3MOKHO, OJTHAKO B HIDKHEH YacTH 3KpaHa
ocumwuiorpaga oToOpakaroTcsl 3HaUCHHUS TOPU3OHTANBHOTO U BEPTHKAJIBHOTO

Maciuraoa.

pachuk Tpenpa (otcytcTByeT B Moaensx EDU)

106

OyHK1Ms rpaduKOB TPEHAa TO3BOJISIET 0TOOpaxaTh rpaduk U3MEpEeHHI! B BUAIC
¢byHKIMHM BpeMeHU. B03MOXHO 0TOOpa)keHHe 10 ABYX I'paduKOB TPEHIOB

OJTHOBPEMEHHO.

Oynxkius TrendPlot™ 1mo3BoiseT BEIABIATE NepeMeskarommecs coon. [
3aIycKa 3TOM (YHKIMU BBIOEpUTE TUI U3MEPEHUH IJIsi OJHOTO MM 000MX
KaHaJIOB M HACTPOWTE ocMuIorpad Ha HeMPephIBHBIA KOHTPOJIb CUTHAJIOB,
IOCTpPOEHHE IpauKaM Ha AUCIUIEE U OAHOBPEMEHHOE COXPaHEHUH HHPOPMaIH
Ha 3arnoMuHaroliee ycrpoictBo USB. MoxHO peructpupoBars JaHHbIE

Ha NPOTSHKEHUH MUHYT, 4YacoB wiu aHeld. OleHuTe cBoM MOTPeOHOCTH U

00beM mamsTH 3anoMHuHaronero ycrpoiicrsa USB u u3aMeHnTe HaCTpOHKH

ocruiorpada.

[TpuaTIMI paboThI

Onuuu HacTpoiiku KommeHTapuu
IMyck, cTon Myck, cTon

McTounnk 1 Chi, Ch2

Tun 1 MUHUMYM, MaKCUMyM

CcTOYHMK 2 Chl, Ch2

Tun 2 MUHUMYM, MaKCUMyM
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AneMeHTbl ynpaBneHUs CUHXpOHU3aLmen

HapaMeprI CUHXPOHHU3AalNU 3a0a0TCs C IOMOIIBIO MEHIO CUHXPOHHU3alluu U
OpTraHOB YIPAaBJICHUA Ha nepez[HeI?I ITaHCIIH.

Tunbl CUHXPOHM3auMK  JlOCTYIHBI TPHU CIIEAYIOMIUX THIA CHHXPOHU3ALMHU: CHHXPOHU3ALHUS 0 (PPOHTY,
BHUJICOCHHXPOHM3AIVS M CHHXPOHHU3AIM TI0 [UIUTEIBHOCTH UMITyIbca. s
Ka)KI0TO THITa CHHXPOHHU3AINH Ha SKpaHe OTOOpaXkaeTcs pa3INdHbIiA Ha0op

apaMeTpoB.

Mapametp JononHutenbHbIe cBeAEHUA

®poHT (Mo ymonu.) CMHXPOHM3aLMS NPOMCXOAMUT NPU JOCTUXKEHUM HAapacTatoLMM
UK HUCXOOALWMM (DPOHTOM CUrHamna ypoBHS CUHXPOHU3ALMN
(noporoBoro 3HayeHus).

Bupeo OTobpaxeHne KOMMNO3UTHOO BuLeocurHana craHgapta NTSC unm
PAL/SECAM; CMHXPOHU3ALMS BbINOMHSAETCS MO NOMSAIM UK CTPOKaM
BugeocurHana. (Cm. ctp. 110, CuHxpoHusayus sudeocueHanom.)

Vmnynsc CMHXpOHM3aLMa No umnynbcam, Bolaensowmmes no gopme. (Cwm.

ctp. 111, CuHxpoHu3ayus no dnumesnsHOCMU UMNY/bea.)
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CuHxpoHusaumua no  CuHXpoHM3aUus O GPOHTY OCYIIECTBISAETCS NPU JOCTHKEHHHU OPOTOBOTO
(hpOHTYy  3HAUCHIS HAPACTAIOLINM WITH HUCXOIALINM (pPOHTOM cHTHAJA.

MapameTpbl HacTponku OnucaHue

OpoHT Mpw BbIOOPE AaHHOTO NapameTpa
AN CUHXPOHM3aLMM UCMONb3YeTCs
HapacTaloLLMiA UMM HUCXOAALLMIA
(OPOHT BXOAHOrO CUrHana.

MCTOYHMK Kanan 1, Kanan 2, Bbibop ucTouHuka curHana
BHewwHWi, BHewwHMI/5, CUHXpoHu3auuu (Cm. ctp. 109.)
CeTb NepeMeHHOro Toka

KpyTtnsHa Hapacrt., Hucxoaswui Bbibop Tuna cpoHTa (HapacTatoLmi
UNN HUCXOLALLMIA), NO KOTOPOMY
OyaeT NpoMcxoanTb CUHXPOHU3ALMUS

Pexum ABT0, OBbIYH. Bbibop Tvna cunxpoHusavmum (Cwm.
ctp. 108.)
Tun Bxoga AC, DC, NMogasnexue Bbibop kKOMNOHEHTOB CurHana,
wywma, Mopasnexne BY, nofjaBaemblX Ha CXxemy
Mopasnexwe HY cuHXpoHu3aum (Cm. cTp. 109.)

OcHOBHble NOHATMA  Pexumbl. B pexumMe «ABTO», yCTAaHOBJICHHOM 0 YMOIYAHHUIO, OCIAIIIOrpad
CHHXPOHU3HUPYETCS MPUHYIUTENBHO, €CIIM B TEUEHUE HEKOTOPOTO BPEMEHH,
OTIpe/IeTIIEMOTO 10 3HAYSHHIO MacITada 1mo TOPU30HTAIH, He 0OHAPYKEHO
coOBITHE 3aITycKa. DTOT PEXUM MOXXHO HCIIOIB30BaTh BO MHOTHUX CHTYaIlUsX,
HampuMep, IS OTCICKUBAHUS 3HAYCHUS HAIIPSDKCHUS Ha BBIXOJE MCTOYHHIKA
MTUTaHMUSL.

Pexxum ABTO HCIIONB3yeTCs JIsi CBOOOIHOM PETUCTPALIUU JTAHHBIX B OTCYTCTBUE
(haKTUYeCKOW CHHXPOHU3AIUN. B 3TOM pexxnMe MOXKHO MPOCMaTpUBaTh
HECHHXPOHU3UPOBAHHBIN CUTHAJ MPU HACTpOHKe MacmTada Bpemenn 100 mc/nern
unu Oonee.

B pexume 0OBIYH. OOHOBJIEHHE OCIIMIUIOIPAMMBI OCYIIECTBIAETCS TOIBKO

npu 00HAPYXEeHUU (PAaKTUIECKOTO COOBITHSI CHHXpOHU3anuu. [Ipenbimymmit
CUTHaJ 0TOOpaXkaeTcs Ha IKpaHe J0 TeX TOp, ITOKa OH He OyJeT 3aMeHEeH HOBBIM
CUTHAJIOM.

PesxuM 00BIUH. HCIIOJIB3YETCA I CUHXPOHU3AIIUHN TOJIBKO IO OMIPEACIICHHBIM
coOwITHsIM. B 3TOM PEKUME CUTHAJl Ha 3KPAHC ocupmnorpa(ba HC 0T06pa>1<aeTc51
A0 ImepBOro COOBITHS 3alrycka.

JIyis 0JIMHOYHOTO 3armycka cOOpa JaHHBIX CIENyeT HaXKaTh KHOMKY OMHHOYH
3amycK.
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UcTouHMKM.

UcToyHuK

CrpaBoYHHK

[lononHutenbHble cBeAeHUA

Chl, Ch2

CWHXpOHW3aLMsA N0 KaHary He3aBUCHUMO OT 0TOOPaXeHHs ero
curHana Ha skpaHe

BHeLw.

CurHan cuHXpoHu3aummn He otobpaxaeTcs. [ns napameTpa
«BHeLw.» ucnonb3yeTcs curHarn, nofyyYeHHbIn ¢ 6aloHETHOro
pasbema Ext Trig (BHeLWHsS CMHXpOHU3aLMs) Ha nepeaHen
naHenu. JonycTumblit AManasoH YpOBHS CUHXPOHM3ALMK: OT
-1,6 no +1,6 B

BHew./5

Tak xe kak B pexume BHelw., HO curHan ocrnabnsercs B nsTb
pas, a AnanasoH yPOBHE CUHXPOHM3ALMK pacLLMpsieTcs oT
-8 no +8 B.

TNnHnga AC1

B maHHOM Cryyae B KaYecTBe CUrHasa CUHXPOHU3aLmM
WCMOMb3YETCA CUTHar, MoNy4aemblii U3 CeTH NuTaHus. Tun
BX0Aa CUHXpOHU3aL — DC, ypoBeHb CUHXpOHU3aLm — 0 B

Wcnonbayiite 3TOT pexumM, koraa Heobxoaumo
NpoaHanuanpoBaTh CUrHarbl, 3aBUCALLME OT YaCcTOTbl
MepemMeHHOro Toka, HanpuMep CUrHanbl B OCBETUTENbHON
annapaTtype W UCTOUHWKaX nuTaHus. CUHXpOHW3aLWs
BbINONHsETCA aBTomMaTtyecku. [ins napametpa Tvn Bxoaa
CMHXPOHW3aLK ycTaHaBnMBaeTcs 3Haverue DC, a ans
napameTpa YpoBeHb CUHXpoHu3aLum — 0 B

1 [leiicTBYET TOMBKO MPY CUHXPOHM3ALIMN MO (HPOHTY.

NMPUMEYAHUE. Ymobwr npocmompems CUSHATL CUHXPOHUSAYUU PENCUMOB
«Brew.y, «Buew./5» unu «Jlunus ACy, Hadscmume u yoepoicugaiime KHONKY
Menro cunx ¢ meuenue 1,5 c.

Tun Bxoaa. PasiuuHble THITBI BXO/A MO3BOJISIOT OT(HUIETPOBATH CUTHAI
CUHXPOHHU3AIINHN, UCTIOBE3YEMBIH JIJIST PETUCTPAITIH TaHHBIX.

MapameTp

JononHutenbHble cBegeHUA

DC

I'IepenaroTcs; BCE KOMMOHEHTbI CUrHana

lMogasreHue Wwyma

ﬂ]‘lﬂ YMeHbLLIEHNA YYBCTBUTENbHOCTU U CHUXEHNA BEPOATHOCTH
JIOXXHOro 3anycka OT LWyma B CXeMy CUHXPOHM3aLuu
pobaBnseTcs ructepesnc

Mopaenexune BY

OcnabnatoTcst BbICOKOYACTOTHLIE KOMMNOHEHTHI, YacToTa
koTopbIx npeBbiwaeT 80 Kl
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[ononHutensHble cBegeHUA

MNonaenexune HY

EJ'IOKVIpyeTCﬂ KOMMOHEHT NOCTOSIHHOTO TOKa M ocnabnsoTes

KOMMOHEHTbI ¢ YacToTon Huxe 300 kI

AC BrokupyoTCS KOMMOHEHTLI MOCTOSHHOTO TOKa 1 0cnabnsTes
curHanel ¢ yactoToi Hwke 10 Iy,

[MPUMEYAHUE. Tun éxoda cunxponuzayuu iusiem moibko HA CUSHAI,
nooasaemvlil Ha CUCTNeMy CUHXPOHU3AYUU. DMom napamemp He 61usem Ha
WUPUHY NOAOCHL NPONYCKAHUS U TMUN 6X00a OJisL CUSHALA, OMOOPANCAeMO20 HA

9KpaHe.

WHTepBan po 3anycka. IlomoxeHue 3amycka OOBIYHO YCTAHABIMBACTCS B IIEHTPE
SKpaHa o TOPU30HTAIH. B 1aHHOM citydae MOXHO MPOCMOTPETH ISTh JeIEHUI
JAHHBIX B MHTEPBAJIE 10 COOBITH CHHXPOHHM3AINH. Perymupys ropu3oHTaIbHOE
MOJIOKEHHE M300paKeHMsI, MOJKHO ITPOCMOTPETH OOJBIICE U MEHbIIIEEe
KOJIMYECTBO JIaHHBIX JI0 COOBITHSI CHHXPOHHU3AIUH.

MapameTpbl HacTpoiiku

Onucanue

Bupeo

Ecnu BbibupaeTcs napameTp Bugeo,
CMHXPOHU3aLMS OCYLLECTBIIAETCA
BugeocurHanom crangapta NTSC,
PAL nrn SECAM

[na Tvna Bxoga CUMHXPOHM3aLMK
npeaBapuTensHO YCTaHOBMEHO
3HaveHne AC

MeTouHmK CH1 (K 1), CH2 (K 2),
Ext (BHewwHui), Ext/5

(BHewwHuiA/5)

Bbibop ncTouHnka curHana
CUHXPOHM3aLMK. [ns 3HayeHui
«BHelLw.» n «BHeww./5» ucnonb3yetcs
CUrHan, NonyyeHHbIn ¢ pasbema Ext
Trig (BHELWHS CUHXPOHN3aALMS).

MonsapHOCTb 06bIYH., IHBEPTHP.

[nsi 3HayeHUs OBbIYH.

3anyck OCyLLecTBMSeTCs Mo
OTpULATENBHOMY (DPOHTY
CUHXPOUMMYMbCA, @ NS 3HAYEHNs!
NHBEPTUP. — MO MONOKMTENBHOMY

(pOHTY.
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CrpaBoYHHK
MapameTpbl HacTtpoiiku Onucanue
CUMHXpOHH3. Bce ctpoku, Homep BbiGop HyxHoro cnocoba
CTpoku, HeueTHoe norne, BWAEOCUHXPOHM3ALMN
HetHoe none, Bce nona Ecnv ans napametpa CUHXPOHMS.

3aflaHo 3HayeHne Homep CTpokwm,
HOMEp CTPOKY 3aAaeTCsl C NOMOLLbIO
YHUBEPCANbHOW PYUKU.

CraHgapt NTSC, PAL/SECAM Beibop BuoeocTaHaapta ans
CMHXPOHM3ALMN 1 ANs OTcYeTa
HOMepa CTpOKM

OcHoBHble NoHATMA  CuHxpoumnynbebl. TIpu Beibope aiist mapamerpa IomsipHocTs 3HadeHUsT OOBIYH.
CUHXPOHHU3aLMs BCETAa MPOU3BOAUTCS MO OTPULIATEIBHBIM CUHXPOUMITYIBCAM.
Ecau umnynbcsl BUIEOCUTHAIA TTOJIOKUTEIbHBIE, HCIIONb3YUTE U1 IapaMeTpa
[TonsipHOCTH 3HAUEHHE UHBEPTHP.

CI/IHXpOHlnsaUMSI no CDYHKHI/ISI I[JII/ITGJII)H. MMITyJIbCa MCHOJIB3YETCA AJ1s1 CHHXPOHHU3alUU 110
,anITeanOCTVI MMnynbca HOpMa.TH:HBIM N aHOMAJIbHBIM I/IMHy.TII:CB.M.

MapameTpbi HacTtpoliiku OnucaHue

Vmnynsc Mpw BbIGOpE NnapameTpa MMnynsc
CMHXPOHM3ALMSA BbINOSHSETCS MO
MMNyNbCaM, KOTOPble COOTBETCTBYIOT
YCIOBUSIM, 3aZjaHHbIM NapameTpamm
McToynunk, Koraa n YctaHoBKa
ANUTENBHOCTU MMNYMbCA.

NcTouHnK CH1 (K 1), CH2 (K 2), 3apaetcs BXOAHON UCTOYHMK,
Ext (BHewwHui), Ext/5 1Cnonb3yeMbli B Ka4ecTBe CUrHana
(BHewwHui/5) CUHXPOHM3aLN

Korpa = # <> Yka3biBaeTcs cnocod cpaBHeHNs

UMNYTbCa CUHXPOHM3ALM CO
3HauYeHMeM, ykasaHHbIM A4S
napameTpa [nuTenbH. umnynbea.

AnuTensH. ot 33Hc oo 10,0 ¢ OnntenbHOCTE MMNynbca

uMnynbea. perynupyeTcs YHUBEPCanbHOM
PYYKONA.

MonsipHoCTb MOJIOXWT., OTpULAT. 3apaeTca CMHXpOHU3aLns

Nno NONOXUTENbHbIM NN
oTpuuatenbHbIM UMNynbcam

Pexum AsT0, OB6bIYH. BbibupaeTtcs Tvn cMHXpoHU3aLum.
[ns cuHXpoHM3aLmmn no
LNUTENBHOCTW CUrHana Haubonee
NOAXOASALLMM SIBIAETCS PEXUM
O6bIYH.
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CrpaBo4YHHK

MapameTpbl HacTpoiiku OnucaHue

Tun Bxopa AC, DC, lMNopaBneHue Bb160p KOMMNOHEHTOB CUrHana,
wyma, Mogaenexue BY, nofaBaeMbIX Ha CXxemy
MopasneHwe HY cuHxpoHusauum; (Cm. ctp. 108,

CUHXpoHU3ayusi N0 opoHmy.)

JononHutensHo Mcnonb3yeTtcs 4ns nepexoga mexay
CTpaH1LaMu NoAMEHI0

OcHOBHbIe NoHATUA  Ycnosue 3anycka. UtoOs! ocimmiorpad Mor 3aMKCHpPOBATh UMITYIIEC,
JUTUTEEHOCTD 9TOTO UMITYIIbCA JOJDKHA OBITH HE MEHee 5 HC.

3HayeHun

napametpa Korpa HononHuTenbHble cBeAEHUA

= CuHXpOHM3aLmMs Npy ANUTENBHOCTY MMNYNbCA CUrHana, kotopas
# paBHa U1 He paBHa KOHKPETHOMY 3HaYeHUo C Aomnyckom +5 %

< CUHXpOHM3aLMs NpW ANUTENBHOCTM UMMYMbCa CUrHama UCTOYHNKA,
> MEeHbLLEN unm 6oMbLIEI KOHKPETHOTO 3HaYeHNs

[TpuMep CHHXPOHHU3ALNY TI0 UCKAKEHHBIM HUMITYJTbCAM MPUBE/ICH B IJIaBe
Ipumepor npumenenus. (Cm. ctp. 43, Cunxponuzayus no UMNYIbCy
onpeodeneHHou ONUmerbHOCMU.)

Mone yactoThl  Ocummiorpad BEYUCISAET YACTOTY BO3HUKHOBEHHUS COOBITUN CUHXPOHU3AIUH, U
CWMHXPOHM3auuy B IPABOM HIDKHEM YTy 9KPaHa OTOOpaXaeTcst 3HAYCHUE TOM YaCTOTHI.

MMPUMEYAHUE. 3nauenue uacmomoi CUHXPOHU3AYUU NOKA3BIEAECH YACTONY
cobvimutl 3anycka cunxponusayuu. OHa modcem 6blmb MeHblUe YaACnOonbl
BXOOHO20 CUSHANA, USMEPEHHOUL 8 PeXCUMe CUHXPOHUZAYUU NO OUMETbHOCIU
uMnynvCa.
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Pyuku 1 KHONKK

CrpaBoYHHK

Pyuka «YpoBeHb». IIpenHazHaveHa 11l yCTAaHOBKH YPOBHS 3aIlycKa.

Haxwmure Ha 3Ty pyuKy Uil YCTaHOBKH CPEJIHEr0 3HaUE€HUS YPOBHS 3aIlycKa
MEXIY MaKCUMaJIbHBIM U MUHUMAJIbHBIM YPOBHIMH HaNpPsDKCHUA. DTO 4acTo
HO03BOJISIET OBICTPO CTAOMIN3UPOBATh OCLIILIOTPAMMY.

KHonka «®opc 3anyck». Kromka dopc 3amycK HUCIONB3yeTcs s coopa
JAHHBIX OCIMJIJIOTPAMMbI HE3aBHCHMO OT TOTO, 3a(UKCUPOBAHO JIM UIIH HE
3a(hMKCHPOBAHO OCIIMILIOrPadoM cOOBITHE CHHXPOHU3AIMH. JTa KHOIKA MOJIe3Ha
JUTSL OMMHOYHOTO 3aIycKa cOopa TaHHBIX U B PeKUME CHHXPOHU3AIMU «OOBIYH.».
(B pexxuMe CHHXPOHH3AIUH « ABTO» OCITHILTOTpad) MEPHOANIESCKH OCYIIECTBIISCT
(OopCUpOBaHHBIN 3aITyCK, €CITH CUTHAJI CHHXPOHU3AIMN HE 0OHAPY)KUBAETCSL. )

MpocmoTp curHana cuHxpoHusauun. Haxxmute u ymepxuBaeTe KHONKY MeHI0

cuHX Oonee 1,5 ¢ A5 BKIIIOYEHHS IPOCMOTPA PEXXUMa CUTHAJIA CHHXPOHU3AINHU U
0TOOpa)keHUs CUTHAJIA, TI0IaBaeMOr0 Ha BXOJ] CUCTEMBl CHHXPOHU3AaLUU. MOXHO
TaKXe UCII0JIb30BaTh JaHHBIN PEKUM AJISI IPOCMOTPA CIIEAYIOIINX BUAOB JaHHBIX:

B BIHsSIHUC BLI60pa napamMeTpa Tun BXOJa CUHXPOHU3aluu;

B HCTOYHHK CUHXpOHU3AIUH Jlunusa AC, TOJIBKO IIPpU CUHXPOHHU3AalUU I10
$ponTy;

= Cursan, nmocTymnarwmwii Ha 6alioHeTHBIN pa3sbeM Ext Trig (BHemrHss
CHUHXPOHHU3ALINSA)

Bbigepkka. dynkuuro Boiaepkka CHHXPOHU3AIUH MOXKHO HCIOJIB30BaTh

JUISL TIOJTYYEHUs] YCTOHUMBOTO OTOOpaKEHHsI CIIOKHBIX CHTHAJIOB, HAPHUMEP
MaKEeTOB UMITYyJIbCOB. Bblaep:kka — MHTEpBaI BPEMEHU MEXIy MOMEHTOM
00HapyXEHUs CUTHaJIa CHHXPOHM3ALMK 1 MOMEHTOM FOTOBHOCTH OocLiuiorpada
3a(hUKCHPOBaThH CIENYIOLIHNI CUTHAN. B TedeHne 3Toro nHTepBaia CHHXPOHU3ALHS
He ocymiecTBiseTcs. i makeTa UMITYJIbCOB MOXKHO OTPETYIMPOBATH BPEMS
BBIJICPKKH TAKUM 00pa30M, YTOOBI CHHXPOHM3ALUS BBIIOIHATIACH TOJIBKO I10
[IEPBOMY MMITYJIbCY MAKETA.

Jlist Mcronb30BaHUs QYHKIMU 33JICp>KKH 3aITycKa, HAKMHUTE KHOIIKY 3amyck
» - nasee - 1 u3 2 P> YcTaHoBKa 3a/lep/KKH CHHXPOHM3. U BpallaiTe
pyuky MHoOrogyHku. st HACTPOUKH 3aJepKKu. PasperieHue 3anepxku
CHUHXPOHU3AIIMM U3MEHSETCS B 3aBUCUMOCTH OT HACTPOHKHU MacmTada 1o
TOPU3OHTAJIH.
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CepBuc

Mopenu EDU:
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Haxxmure kHonky CepBuc, 4TOObI 0TOOPa3UTh COOTBETCTBYIOLIEE MEHIO.

Onuuu

HacTponkm

KommeHTapuu

OKpaH

Tun (BeKTOpbI, TOYKN),
nocnecseyeHne (1 c,
2 ¢, 5 ¢, HeorpaHuu.,

BbIkN.), popmar (YT, XY),

noaceetka (1-100 %)

A3bIK

AHIIMACKNR,
(bpaHLy3CcKui,
HEMELIKUIA, UTamNbSHCKNIA,
MCNaHCKWIA, SMOHCKMI,
NopTyrasnbCKui,
KNTaNCKMI (ynpoLLeHHoe
MUCbMO), KUTACKMI
(TPagMUMOHHOE NMCHMO),
KOPEnCKIiA, pycckum

Be160p si3blka aucnnes ocumnnorpada

BoInonHuTL
camokanuop.

BbinomnHeHue aBTOMAaTUYECKO
KanubpoBkm

lpoBepka
npo6Huka

YnpasneHxve
thannamu

OTobpaxeHne napameTpoB Nanox,
haliros 1 3anoMUHAKOLLEro YCTPOMCTBA
USB (Cm. cTp. 118.)

Onuym

3apHuit nopt USB
(aBTOOGHApYXEHME,
MPUHTEP, KOMMbIOTEP),
HacTpomka nNpuHTepa,
Hactpomka GPIB,
HacTpoiika gatbl u
BPEMEHU, XypHan
owwmbok

OBHOBUTL Kype
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CrpaBoYHHK
Onuun HacTpoiiku KommeHTapum
Bkntountb BkntoumnTb, BbIKMOYNTL [ns yrnybnexns npouecca obyveHus
aBTOYCTaHOBKY VI3MeHuTb napons pabote ¢ ocuunnorpacgamu EDU

npenogasaTenb MOXeT OTKMIOUUTb
¢yHkumio ABTOYCT. lNpu BbInonHeHuu
nepBbIx nabopatopHbix paboT Ans
CTY[IEHTOB BaXXHO U3y4nUTb OCHOBHbIE
(yHKUMKM ocumunnorpada u oTKNYeHre
(PYHKLMM aBTOYCTAHOBKM MOMOXeET

M NPUMEHUTb Ha MPaKTUKe 3HaHWs
(bYHKLMIA ocumnnorpagos, BMECTO
UCMONb30BAHWSA HACTPOEHHbIX KOMaHL, C
KHOMKOW aBTOYCTaHOBKM.

CoctosiHue Mo ropusoHTanm,
CUCTEMbI no BepTuKany,
CUHXPOHW3aLMs, poyee

Mopenu, kpome EDU:  opyym HacTpoitku KommeHTapum

OkpaH Tun (BEKTOPbI, TOYKM),
nocnecseyexue (1 c,
2 ¢, 5 ¢, HeorpaHuu.,
BbIkn.), popmart (YT, XY),
noacaeTka (1-100 %)

A3blk AHIMACKNA, Boi60op s13blka aucnnes ocumnnorpada
(hpaHLy3cKui,
HEMELIKUI, UTamnbSHCKUIA,
UCMAHCKMIN, SNOHCKWIA,
NopTYranbCKui,
KuTalckui (ynpoLLeHHoe
MUCbMO), KUTaNCKMIA
(TPagMLMOHHOE NCHMO),
KOPEMCKMIA, PYCCKUN

BbInonHuTb BbinonHeHne aBToMaTU4ecKomn
camokanuop. kanubpoBkm

lMpoBepka

npoBHuka

Ynpasnexve OtobpaxeHne napameTpoB nanok,
thannamu (baliroB 1 3anOMMHAILLEro YCTPOMCTBA

USB (Cm. cTp. 118.)
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CrpaBo4YHHK
Onuuu HacTpoiiku KommeHTapuu
Onuum 3apHuit nopt USB
(aBTOOGHApYXEHME,
MPUHTEP, KOMMLIKOTEP),
HacTpoika NpuHTepa,
HacTtpoika GPIB,
HacTponka faTbl W
BPEMEHU, XypHan
owmnbok
COCTOSHME Mo ropusoHTanu,
CUCTEMbI no BepTuKanu,
CUHXPOHM3aLus, Npoyee
kpaHb Hactpoiiku KommeHTapum
Tun BekTopbl U TOYKM
MocnecseyeHne 1 cexyHaa, 2 cekyHAbl, 5 CeKyHg,
HeorpaHuy. unu BbIkn.
®opmat YT vn XY Pexum YT sBNsieTcs HOpManbHLIM pexuMoM paboTsl
ocuunnorpaca. B atom pexume otobpaxaercs
HanpsbxeHue (Mo BepTMKanu) kak yHKLMs BpeMeHu (no
rOpU3oHTanu).
B pexume XY oTobpaxaeTcs HanpsxeHue kaHana 1 B
3aBUCUMOCTI OT HaNpsHKeHUs kaHana 2.
lMopceeTka
YnpaBnexue cannamu HacTpoiiku KommeHTapum

CmeHuTb nanky

HoBasi nanka

Ynanutb

lNepenmeHoBaTb M3meHeHre umeHn dainna Ha NoaKnoYeHHOM
3anomuHaroLem ycrpoiictee USB.

dopmat dopmaTpoBaHu1e NoaKNIYEHHOTO 3anoMUHaIOLLEro

ycTtponctBa USB. Bce haiinbl, xpaHawmecs Ha JaHHOM
ycTpoiicTae, ByayT yaaneHs.

OBHOBUTL MUKpONpOTp.

obecneveHve
MapameTpbl HacTpoitku Onucatue
CocTosiHME CUCTEMBI Ha akpaHe oToBpaxatoTcs obwime napameTpbl
ocyunnorpada
PasHoe OtobpaxaloTcs cBeEHNS O MOENU, 3aBOACKOM CEPUNHOM

HOMepe, NOACOEeAMHEHHbIX afanTepax, HacTpoike agpeca
GPIB, Bepcuu MukponporpaMMHOro obecneyeHus u apyras
WHhopmaLms.
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CrpaBoYHHK

MapameTpbl HacTpoiku OnucaHue
MapameTpbl Hactpoiika nopta USB Ha

3aQHEeN NaHenu: KOMMboTep,

aBTOOGHapYXEHWe, NPUHTEp

Hactporika npuHTepa /3meHeHre HacTponKku npuHTEpa

Hacrpoitka GPIB » Agpec Hactpoiika agpeca GPIB ans agantepa TEK-USB-488 (Cwm.

cTp. 73.)
YcTaHOBUTL AaTty 1 Bpems YcTaHoBKa gatbl 1 Bpemenu (Cm. ctp. 117.)
JKypH.owwmbok BbIBOA Ha aKkpaH Crncka 3aperucTprupoBaHHbIX OWMOOK 1

nokasauit Power Cycle (CueTuuk BKNIOYEHNI)

OTOT CNMCOK NoNe3eH Npy 0BpalLLeHnN 3a MOMOLLbIO B LIEHTP
obenyxusanna Tektronix

OcHoBHbIe noHATMss  CoctosiHue cuctembl. Eciu BoiOpars B Mento Cepauc nmapamerp CocrosiHue
CHCTEMBI, Ha DKPaHEe MOSIBSITCSA MEHIO, C IIOMOIIBIO KOTOPBIX MOXHO IOJIyYUTh
CIHCOK [TapaMeTPOB YIpPaBICHUS IS KaKIOW TPYMIIbI 3JIEMEHTOB YIIPABICHHUS
ocumiorpada.

Jia ynaneHus ¢ 3KpaHa CBEJCHUN O COCTOSHUW HAaXXKMHTE JTFOOYIO KHOTIKY Ha
nepeHen maHemnu.

MapameTpbl Onucanue

Mo ropu3oHTanm OtobpaxaeTcs CNMCOK NapameTpoB Mo rOpU30HTamNM

Mo BepTukanu OtobpaxaeTcs CNMCOK MapamMeTpoB yNpaBNieHUs Mo BepTVKanu Ans
kaHanos

CUMHXpOHM3. OtobpaxaeTcst CnUCok NapameTpoB CUHXPOHU3ALMN

PasHoe Ha akpaHe nosBns0TCA CBEAEHNS 0 MOAeNY ocuunnorpada, Homep

BEPCUN MPOrpamMMHOro 0BecrneyeHns U CepuitHbIi HoMep
BbIBOA Ha 3kpaH 3HaYeHNI KOMMYHWUKALMOHHBIX NapamMeTpoB

YcTtaHoBKa AaTbl M BpeMeHU. DyHKius YCTaHOBKA JaThl K BpEMEHHU 00€CIIeunBacT
YCTaHOBKY JIaThl ¥ BPEMEHHU Ha yacaxX. DTH CBEIEHUS OTOOPa)KAIOTCs Ha dKpaHe
ocumiiorpada u UCHONB3YIOTCA ISl co31aHus (paiiioB BpeMEHHbBIX METOK,
3alMChIBAEMBIX Ha 3amoMuHaromeM ycrporictse USB. [ obecnieuenust paboTel
9acoB B OCIIILIOrpad)e MMeeTcsl BCTpOSHHAss HeCMEeHHast Oarapes.

Yacsl HEe MOT'YT aBTOMAaTHYCCKHU NNEPECTPANBATHECA Ha JICTHEC UJIM 3UMHEC BPEMI.
HMMeeTcs BO3BMOXKHOCTD HaCTpOI\/'IKI/I KaJIeHaapsa AJjis1 BUCOKOCHBIX T'OJOB.

MapameTpbl Onucaxue

[aTta Haxmute KkHOnKy GOKOBOrO MEHI0 W BpallaiTe
MHOrO(YHKLMOHANBHY0 pYYKY ANs HACTPOIKW AHS, MecsLla v roaa.

Bpewms Haxmute KkHOMKy GOKOBOrO MeEHI0 W BpalaiTe
MHOTOGYHKLMOHAMBHYI0 PYYKy Anst HACTPOMKN YacoB W
MUWHYT.
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CamokanubpoBka. IIporieaypa aBTOKaIMOPOBKHU MO3BOJSET JOOUTHCS
ONTUMABPHON TOYHOCTH U3MEPEHHH ocuniorpada Ipu TaHHON TeMIeparype
OKpykKaroiei cpeasl. Eciu Temmepatypa okpyKaromei cpeisl u3MeHuIach ooee
yem Ha 5 °C, juist oOecrieueHUs] MaKCUMAJIBHOM TOYHOCTH U3MEPEHHI HEOOX0IUMO
BEITIOTHATH aBTOKAJIHOPOBKY. {715 oOecriedeHns TOYHON KaTHOPOBKH BKIIFOUHTE
MUTaHue ocIuiorpada u MOAMKINTE IBAANaTh MUHYT, 9TOOBI TapaHTUPOBATH
ero mporpeB. CrenyiiTe MHCTPYKIUSIM Ha SKpaHe.

,Z[JISI KaHI/I6pOBKe B 3aBOJICKHUX YCJIOBUAX HUCIIOJIB3YIOTCS BHCIIHUEC NCTOYHUKU
HaNPsHKCHHS U CTIIeMaTN3upoBaHHOE 000pynoBaHue. PekoMeHmyemblii HHTEpBal
KaJTMOPOBKY COCTaBIIsIeT ouH rof CeefeHus o mpoBeAeHIN komnanueit Tektronix
KaJHOPOBKH ociiuiorpada B 3aBOJICKUX YCIOBHUIX CM. B paznene Kax ceizambcs
¢ xomnanueti Tektronix Ha CTpaHUIE C U3BEICHUEM 00 aBTOPCKUX MpaBax.

YnpaBnenue caiinamm  OgHa M3 IAnoK BCET/a BhIAEIEHA Kak TeKymas nanka. daii, coxpaHseMbli Win
Ha 3aNOMWHaKOLWeM  BOCCTaHABIMBAEMBIN [0 YMOIYAHHIO, IOMELIAETCS B TEKYILYIO [AIKY.

yctpoiictee USB Mento Yrpasnenue QaitiraMu MOXXHO UCTIOIB30BaTh TSI BEITIOTHEHUS CIICAYIOINX

3ajad.

B OtoOpakeHHEe CONEP KIUMOT0 TEKYIICH MarKy.

B Bpi6op (aiina WM manky.

B [lepememeHue B ApyTrue MarkH.

u  Coszmanue, IepeMMEHOBaHNE U yAaJIeHHe (aifiioB 1 Tamok.

B QopmarupoBaHHE 3alTOMHHAIOIIETO ycTpokictBa USB.

MapameTpbl Onucatue

CmeHuTb nanky lMepemeLlyeHre B BbIGpaHHYIO Nanky Ha 3anoMUHaloLEM
ycrporictse USBF. C nomMoLLbH YHUBEPCANBHON pyyki BeibepuTe
haiin unu nanky, 3atem BblbepuTe NyHKT MeH CMeHUTb nanky
QNS nepemelLeHmns B BbIGpaHHyHo nanky.

[insi Bo3BpaTa B NpeablayLyto nanky Bbibepute nyHkt UP folder
(Manka Bbilwe) 1 BblAENUTE NYHKT MEHIO CMEHUTb narnky.

Cospatb nanky CospnaHue HoBow nanku ¢ umeHem NEW _FOL Ha mecTe TekyLyeil
nanku 1 BbIBOJ Ha 3KpaH MEHI0 NepeumeHoBaHus aina ans
M3MEHEHWS UMEHM MO YMOITHaHNIO.

MepenmeHoB. (1Ms OtobpaxaeTcs onucaHHoe fanee OkHO NepeMmMeHoBaHUs nanku
haitna unw nankw) unw cpaina.

Ypanutb (ums chaiina Ypanexve BbiopaHHoro daiina unu nanku. Yaansiemas nanka
IZER)] AOmKHa BbITb NYCTOM.

MoaTeepxA. yaaneHus OtobpaxaeTcs nocne HaxaTus KHOMKW YOanuTb ans

NoATBepXaeHUs yaanerus. Haxatue no6oi KHOMKM Unu pyyKu
kpome lNoaTBEPXa. yAaneHUst OTMEHSIET yaaneHue.
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MapameTpbl Onucanue
®opmar ®opmaTupoBaHue 3anoMuHaroLLero yetpoitctsa USB. Mpu aTom
C 3anomuHatoLLero yctponctea USB yaansoTcs Bce AaHHbIE.
OBHOBUTL MUKpPOMPOTP. CnepynTe WHCTPYKUMAM Ha dKpaHe U HaxmuTe kHonky OBHOBUTD
obecneyeHne MuKponporp. obecneyeHune, YTobbl HavaTb 0OHOBMEHNE

MUKponporpaMmmHoro obecneyeHus.

MepenmeHoBaHue dana unu nanku. Mmena (aiitoB u mMamok Ha 3aTOMHAHAIONIEM
ycrpoiictBe USB MOXHO U3MEHSTE.

MapameTp HacTpoitku Onucanue

BBsoa cumBona A-7,0-9, , BBoga BblgeneHHbIX angaBuTHO-LUNEPOBLIX CUMBOMOB
B TEKyLLEN No3uuum kypcopa B none Mwms.

[ns Bblaenexns andasnUTHO-LMPOBOro CUMBONA
MCNONb3YeTCs YHUBEPCANbHas pyyKka Ui yHKLMM
Yn-Tb cnesa, Yaanutb cumson 1 QYnCTUTL UMs.

Ya-Tb crieBa 3ameHa napameTpa KHOMK1 MeHI0 1 Ha pyHKUMIO Ya-Tb
creBa. YaneHue CMMBOIA, pacrofoXeHHOro cresa
0T CUMBONA, BbIAENEHHOTO B none Vv,

Yoanntb 3ameHa napameTpa KHOMKM MeH0 1 Ha hyHKUMIO

CUMMBON Ynanutb CMMBON. YaaneHue BblAeNneHHoro CMBONa B
none Mwms.

Oumctutb 3ameHa yHKLmMKM kHonku 1 Ha dyHKumo OumncTuth

nms uMs. YganeHue Bcex CMMBOMOB M3 nons Vms.

AnemeHTbI ynpaBneHus oTobpaxeHWem No BepTMKanu

DNeMeHTHI ypaBieHHsT 0TOOpakeHHEM TI0 BEPTHKAIM MOYKHO HCIIOIb30BaTh A
BBIOOpA M YIAJICHUS OCIIHJLIOrPaMM, PErylIMpOBaHUs MacTada OCIMIOrPaMMBbI
U ee TTOJIOKSHNUS 110 BEPTHKAIH, JUIS YCTAaHOBKH ITapaMeTPOB BXOJA, a TAKKe IS

MaTeMaTHYeCKHX omnepauui no Beprukaiu. (CMm. crp. 93, Mamemamuxka.)

MeHto HacTpoWku no  Jlna kakaoro KaHaja CyIECTBYET OTAEIBHOE MEHIO HACTPOHKH MacmrTaba 1o
BEPTUKanW ANA KaHanos  BEPTHKAIM. 3HaueHue J1I000ro napaMerpa yCTaHaBIUBACTCS IS KaXKIO0Tr0 KaHajia

OT/ICJIBHO.
MapameTpbl HacTponku OnucaHue
Tun Bxoga DC, AC nnu GND [Mpu 3HayeHun DC nponyckarTcs NOCTOSHHAA 1

(3asemneHne) nepemMeHHbIe KOMMOHEHTbI BXOAALLEro CUrHana

Ecnu ykasaHo 3HaveHue AC, KOMMOHEHTa
NOCTOSAHHOTO TOKa BXOAALLEro CuUrHana
BrokupyeTcs M curHanbl ¢ 4acToTon MeHbLue 10
Iy ocnabnsiotcs

Mpu BbIGOpe 3HaveHuss GND (3aszemneH)
BXOASALLMIA CUTHAN OTKIoYaeTcs
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MapameTpbl HacTpoiiku OnucaHue
[Mopor n.n. 20 My, Belkn lNonoca nponyckaHWs orpaHu4MBaeTca Ans
CHVKEHWS! YPOBHSI LLYMOB NPy OTOBPaKeHUU.
CurHan cunbTpyeTcs 4N1S1 YMEHbLUEHMS
LIYMOB M JpYruX HexenaTenbHbIX
BbICOKOYACTOTHBIX rapMOHMK
BonbT/gen py6o, TouHo Paspeluenve ans pydkm «Macwrab»
(sonbT/en)
Ecru ykasaHo 3HaueHue [pybo,
paspeLleHne 4N1s PyYku 3a8aeTcs B
nocnegosarenbHoOCTH 1-2-5. TMpu 3HaueHnn
TOYHO paspeLLeHne MOXHO MraBHO
W3MEHsTb B iuana3oHe, OnpeaensemMom
rpy6oi HaCTpPOMKOiA
MpobHMK Cm. cnegytowyio HaxaTb Ans HacTpoilku napameTpos
Tabnuuy npo6bHuka
WHBepcus Bkn, Bbikn WHBepcus (nepeBepTbiBaHne)
OCLMNOrpamMmbl OTHOCUTESTBHO OMOPHOTO
YPOBHSI
1 C npobHukom P2220 npu HacTpolike 1X nomnoca NponyckaHus orpaHrdeHa yactotoi 6 Mry.
[IpoOHUKH, pETUCTPUPYIOIINE HAMIPSKEHUE U TOK, XapaKTEPU3YIOTCS pa3HBIMU
napaMeTpaMu: ociaOJIeHueM U MaciTaboMm.
MapameTpbl NpoOHKKa HacTpoliku OnucaHue
MpoBHuk > HanpspkeHue 1X, 10X, 20X, 50X, 100X, YcTaHaBnuBaeTcs
» 3aryxaHue 500X, 1000X COOTBETCTBME MeXay
KO3 ULIMEHTOM
ocrnabneHus
MCMoMb3yemoro
npobHMKa HaNPSKEHUS W
NpaBUIIbHIMW 3HAYEHNUSAMM
OTCYETOB MO BEPTUKANM
MMpo6Huk B Tok B 5 VIA, 1 VIA, 500 mV/A, YcTaHaBnuBaeTcs
MacwTab 200 mV/A, 100 mV/A, COOTBETCTBNE
20 mV/A, 10 mV/A, 1 mV/IA Mexay maclutabom
ncnonb3yemoro NpobHumka
TOKa M NpaBUSbHbIMM
3HaYeHUsMN OTCYETOB NO
BepTMKany
Hasag Bosspart B npeabiayLiee
MEHI0
Pyukn  Pyuku «Monoxenue» B rpynne «BepTuk.». Pyuku Iloaoxkenune B rpymme
«BepTuk.» UCNONB3YIOTCA IS IEPEMELIEHUS OCLMIIJIOTPaMM BBEPX U BHU3 110
JKpaHy.
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CrpaBoYHHK

Pyuku «Macwrab» B rpynne «Beptuk.» (Bonbt/gen). Pyuxku Macmrad B rpyrme
«BepTHK.» UCTIOIB3YIOTCS IS YIPABICHUS YCUICHHUEM WJIN OCIabIeHHEM
BXOJHBIX CUTHAJIOB B KaHanax. [Ipu BpameHuu pydku Macmrad B rpymme
«BepTI/IK.» aMIIIUTYyJla CUTHAJIa Ha 5KpaHE YBCIIMUMUBACTCA NI YMCHBIIACTCH.

Bbixog 3a npeaenbl U3MepeHns No BepTUKanu (orpaHnyenune). OrtoOpaxkeHue

? B HoJIe U3MEPEHUI 03HAYaeT HEJOCTOBEPHOE 3HAYCHHUE. DTO MOXKET OBIThH
CBsA3aHO C oCHWJLIOTpaMMaMH, YXOOAIIMMU 3a NPCACIIbl OKpaHa (BI)IXOI[ 3a
mpeacibl Z[I/Ial'la?;OHa). HaCTpOI‘/'ITC BCpTI/IKaJII:HBII\/’I maciurad Tak, 4TOOBI NOJIYy4YUThb
JAOCTOBCPHOC U3MCPCHHC.

3azemneHHbIV BXoA. 3a3eMIIEHHBIN BXOJ HUCIIOIB3YETCS IS IOy UEHS
OCITMJUTOTPaMMBbI HYJIEBOTO HaIlpshKeHHs. BXoja kaHanma moAKIIOUEH K YPOBHIO
OIIOPHOTO HYJIEBOTO HAIPSKEHHUSL.

Pa3pelwwenue «TouHo». Jlns pasperieHust « TO4HO» B Mojie MACIITAOUPOBAHUS
0 BepTHKAIH 0ToOpakaeTcs (hakTHIecKoe 3HaUCHUE MapaMeTpa B eIMHHIIAX
«BonbT/Aeny. [Ipu n3mMenenuu paspemieHus Ha «I pyoo» maciiTad mo BepTHKAIN
oCTaeTcs HEM3MEHHBIM, TIOKa He OyleT N3MEHEeHO MoJIoKeHne pydku Macirad
B rpytire «BepTuk.».

Ynanenue ocuunnorpammbl.  UYToOBI yIaauTh ¢ 9KpaHa OCLHIILUIOTPAMMY, HOKMHUTE
Ha IepeHel MaHenu KHOMKY MeHIo KaHajna. Hampumep, 4ToOBI BEIBECTH Ha SKpaH
WK YIAIUTh OCHUJUIOrpaMMy B 1 KaHaje, HakMHUTE KHONKY 1 (MeHto kaHana 1).

NMPUMEYAHUE. IIpu ucnonvzosanuu Kako2o-mubo CUSHALA KAHALA 8 KAYecmee
UCMOYHUKA CUHXPOHUZAYUY UTU OJIsL 8bINOTHEHUsL MAMEMAMU4eCKUx onepayuil
omobpadicams Ha IKPaHe OAHHBIU CUCHATL HeODS3aMeNbHO.

NMPUMEYAHUE. Omobpasicenue ocyunnoepammol Ha 3Kpane HeooXooumo ons
npoeedeHUs: Ha Hell UsMepeHuUll, UCNONb308ANUS KYPCOPO8 UL COXPAHEHUs ee 8
¢aiine 6 sude ONOPHOU OCYUTLIOSPAMMBL.

AneMeHTbl ynpaBeHUa MaclTadbom

Haxxmute kHOnKy Macmrad 11t OTOOpakeHHsT yBETHUSHHOW OCIIHILIOTPaMMBI
NpUOIU3UTENBHO HA TPU YeTBEPTH SKpaHa. OpurnHaibHas OCIHMIUIOTpaMMa B
3TO BpeMs 0TOOpakaeTcsl B BEpXHEH 4eTBEpTH dKpaHa. MacitabupoBaHue
YBEIIMYUBACT OCLHUIIIIOTPAMMY 110 TOPU30HTAIIN.

Haxxmure Ha pyduky MHOroyHKI. WIH BEIOSpUTE MyHKTH MacuiTad uiu
Monoxenne B 60KOBOM MEHIO ISl BEIOOpa (PyHKUIMI MacITaOMPOBaHUS WIH
MO3ULIMOHUPOBAHUSI.
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Bpamaiite pyuky MHoropyHku. st n3MeHeHUs KodpPUIreHTa
MacITaOMpOBaHUS WIH BEIOOPA (MTO3UITMOHUPOBAHHUS ) YACTH OCITHILIOTPaMMBI
JUTSl YBEITUYCHUS.
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MpunoxeHue A: TexHUYECKME XapaKTEPUCTUKK

Bornee monHbIA CIMCOK TEXHUYECKUX XapaKTEPUCTHK OCHMIIOrpagoB
TBS1000B u TBS1000B-EDU conep:kutcsi B pyKOBOICTBE MO 00CITY>KUBAHUIO
ocrutorpados cepuit TBS1000B u TBS1000B-EDU.

TexHMYecKue XapaKTepucTUKu ocuunnorpada

Tabnuua 1: OCHOBHbIe XapaKTepUCTUKKU MoZenei

TBS1052B/EDU TBS1072B/EDU TBS1102B/EDU TBS1152B/EDU TBS1202B/EDU
Monoca nponyckaHus 50 My 70 My 100 My 150 My 200 MIy
Yueno kaHanos 2 2 2 2 2
YacToTa AnckpeTu3aLum B 1 I'sbibl/c 1 I'sbibl/c 2 I'ebiblc 2 I'Bblbl/c 2 I'Bblb/c
KakaoM kaHane
[nuHa 3anucu 2,5 TbIC. OTCYETOB Ha BCEX CKOPOCTSAX Pa3BepTku

Tabnuua 2: TexHn4eckme XapakKTepucTukn BXoaHOro curHana

Xapaktepuctuka Onucanue

Tun Bxoga DC, AC unun GND (3a3emneHue)
[lnanasoH BXoaHoM 1 Mom 2 % napannensHo ¢ 20 n® +3 nd
UYBCTBUTENBHOCTY

[MorpeLwHocTb +3 % ot 10 mB/gen po 5 Blpen

KoahuLmeHTa yeuneHus
10 NOCTOSIHHOMY TOKY

MakcumanbHoe BxoaHoe 300 B, o, KAT. II; cHxeHne 20 ab/aekapa npu yactoTax Bbiwwe 100 Ky 40 13 Byaauax Nepem. Toka npu 3 My
HanpskeHne
[nanasoH cmeLyeHus Ot 2 go 200 mB/gen; npu 1,8 B
>0t 200/nen MB po 5 B/pen; +45 B
OrpaHuyeHre nonocsl 20 My
npomnyckaHus
Pexum Bxoaa DC (MocTosHHbIi ToK), AC (IMepemeHHbI Tok) unu Ground (3asemneHue)
BxopHoe conpoTuBnenne 1 MOm ¢ napannenbHoit emkocTbto 20 nd
MaciuTabuposaHue no Paclumpenue unu cxatue K1Boro Unu BOCTIPOU3BEAEHHOTO CUrHara no BepTukanu
BepTMKanm

Tabnuua 3: Cuctema FTOPU3OHTANIbHOro OTKIIOHEHUA aHaNnoroBbIX KaHasi0B

XapakrepucTtuka Onucanue

[lnanasoH ropu3oHTansHom Ot 5 He/gen o 50 c/pen.

pasBepTky

[MorpeluHOCTb pa3BepTku 50 x 10-6

MacwtabuposaHue no PaclumpeHune unu cxaTne X1BOTO UMk BOCMIPOM3BEAEHHOMO CUrHaNa Nno ropuaoHTasm
TOPU3OHTANM
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Tabnuua 4: MNMopTbl BBOAA-BbIBOAA

XapakrepucTuka Onucanue
WuTtepdpeiic USB OcHoBHoit nopT USB Ha nepeaHeit naHenu nogaepxuBaeT 3anoMuHatoLLme yctponctsa USB.

[MopTt ycTporicTs USB, pacnonoxeHHbIl Ha 3agHeit naHenu npubopa, obecneynsaeT nogknodenune k MK.
WHTepderic GPIB [ononHutensHo

Tabnuua 5: MamATb — 3HeproHesaBMcUMas

Xapaktepucrtuka

OnucaHue

OTobpaxeHue onopHoi
OCLMNNorpaMmbl

2,5 ThIC. TOYEK ONOPHO OCLMNNOTPaMMbI

CoxpaHeHue ocuunnorpamMmm
6e3 ucnonb3oBaHus
naw-Hakonutens USB

2,5 ThIC. TOYek

MakcumanbHas eMKocTb
naw-Hakonutens USB

6416

CoxpaHeHue ocuunnorpamMmm
C MCNOMb30BaH1EM
naw-Hakonutenu USB

96 1 Gonee aTanoOHHbLIX OcLMNorpaMm Ha kaxasie 8 Mb

Hacrpoiika 6e3
naw-Hakonutens USB

10 HacTpoek Ans nepeaHen naHenu

HacTpoitka ¢
naw-Hakonutenem USB

4000 1 bonee HaCTPOeK OpraHOB YNpaBneHUs nepeaHen naHenu Ha kaxasle 8 Mb

CHUMKN 3kpaHa B
3anoMMHaloLLEM YCTPOICTBE
USB

128 v 6onee cHUMKOB 3KpaHa B npeaenax 8 M6 (konn4ecTBO CHUMKOB 3aBMCUT OT BblbpaHHOro chopmata aiinos)

CoxpaHeHue Bceit
MHGopMaLmn B
3anoMUHaIoLLEM YCTPOIACTBE
USB

12 1 6onee CHUMKOB 3kpaHa Ha kaxable 8 Mb

[Mpu ogHoit onepauun «Coxp. Bce» cosaaetcs oT 3 40 9 aiinos (HACTPOiAKa, CHUMOK 3kpaHa 1 No ogHOMY (haiiny Ans Kaxaon
oToBpakaemoil ocLunnorpammbl)

Copepxumoe Kypcos
(mopenv EDU)

100 M6

Tabnuua 6: Cuctema peructpauum gaHHbIX

Xapaktepuctuka

OnucaHue

OB6HapyxeHWe MUKOBbIX
3HaYeHui

3axBat BbICOKOYACTOTHbIX U CRy4ailHbIX BbIGPOCOB. 3axBaTbiBaeT rMMUTYM ANMUTENBHOCTBIO OT 12 HC (TUM.) Ha BCEX CKOPOCTSIX
pa3BepTku oT 5 mkc/gen 8o 50 c/gen

BbiBopka

Tornbko BbIGOpKa AaHHbIX

YcpeaHerue

Bbibupaetcs uncno ycpeaHsieMbix ocuunnorpamm: 4, 16, 64, 128

OpHoKpaTHbIN 3amyck

KHonka ofHOKpaTHOro 3amnycka BbINOMHAET 3aXBaT OAHON NOCNE[0BATENbHOCTY

PexXvm NpoKpyTKA

[Mpu HacTpoike ropu3oHTanbHo pa3sepTku >100 mc/pen

Tabnuua 7: Cuctema CUHXPOHU3aALUK

Xapaktepucrtuka

OnucaHue

Bxog BHeLUHero 3anycka

MmeeTcs BO BCex Moaensix

PeXMMbI CUHXPOHU3aLMMN

ABTOMaTUYECKMIA, HOPMarbHbINA, OOHOKPATHBIN
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[Tpunoxenne A: TexHUUECKHE XapaKTEPUCTUKH

Tabnuua 7: Cuctema CMHXpOHU3aumu (npog.)

XapakTtepucTuka Onucanue

Tunbl CUHXPOHM3aLMK Mo cpoHTy: (HapacTaoLLMit/HUCXOAALMIA): HopManbHBbIiA 3amyck N0 YPOBHIO. HapacTaiowmii Unn HUCXOAsALWMA pOHT B NMtobom
kaHane. PexuMbl BXoAa CXeMbl 3amycka: Mo nepeMeHHOMY TOKY, N0 NOCTOSIHHOMY TOKy, noAasnexue wyma, ®HY, ®BY

BupeocurHan: cMHXpOHW3aLuMs No BCEM CTPOKaM, MO BbiGpaHHbIM CTPOKaM, MO0 HEYETHbIM M YETHBIM MONSM, N0 BCEM MONSAM
KOMMO3WUTHOrO BMAEOCUrHana unu TenesellatensHblx ctaHaapTos (NTSC, PAL, SECAM).

Mo AnuUTenbHOCTY UMNYyMbCa (MK FMTYA): CUHXPOHW3ALMS N0 ANUTENBHOCTY UMMYMbCA, MeHbLUEH unu 6onbluei BoIGpaHHOrO
3HaYeHus1, PaBHON UMM HE paBHOMN BbIGpaHHOMY 3HaueHuto B AnanasoHe ot 33 He go 10 c.

McTouHuk curHana [iByxkaHanbHble Mogenu: Kaxan 1, Kanan 2, BHewwHuin, BRewHui/5, ceTb nepeMeHHOro Toka
CUHXPOHU3aLMK

MpocmoTp curHana lMoka3bIBaeT CurHan 3anycka npu HaxaTtol kHonke «[pocMOTP CUHXPOHM3ALMMU»
CUHXPOHU3aLMN

/HOvKaLms yacToTbl BbIBOANTCS 3HAYEHWE YaCTOTbl CUrHana UCTOYHNKA CUHXPOHM3aLMN

CcuUrHana CUHXpOoHMU3aLmMm

Tabnuua 8: U3mepeHue napameTpoB ocuunnorpamm

XapakTtepucTtuka Onucanue
Kypcopbl Tunbl: AMnauTyga, Bpems
Mamepenus: AT, 1/AT, AV
aBToOMaTn4eckne Mepuog, yacToTa, 3afepxka, ANUTENbHOCTb NOMOXUTENBHOTO U OTPULIATENBHOTO YYaCTKOB CUrHana, BpeMsi HapacTaHus, Bpems
13MepeHms cnapga, pasmax, cpeaHee 3HaueHue, CpeHeKBapaTUYECcKkoe 3Ha4eHe No Nepuoay, CpefHeKBaapaTYeckoe 3HaueHne kypcopa,

ha3a, CHETUMK NOMOKMTENbHBIX UMMYFLCOB, CYETYMK OTPULIATENBHBIX UMMYTbCOB, CYETYMK HAPACTaMLMX DPOHTOB, CHETUMK
HUCXOAALLNX (PPOHTOB, NONOKMUTENbHAA CKBAXHOCTb, OTPULIATENbHAS CKBAXHOCTb, aMNINTYAA, CPEAHEE 3HAaUYEHe 3a Nepuog,
cpeaHee 3HaueHue Y Kypcopa, AnMTeNbHOCTb NakeTa, NONOXUTENbHbIA BbIGOP. OTpULATENbHBIN BIGPOC, NNoLLaak, nnoLass 3a
nepuoz, BEPXHUIA YPOBEHb, HUXKHUIA YPOBEHb, 3aepXKKka MeXMy HapacTaloLuMu, 3aepikka MeXay HapacTaloLMMM U HUCXOASLLIMA,
3a[1epXKKa MEXZY HUCXOLSLMMU W HApaCTaOLLMMK, 3aAepXKKa MEXTY HUCXOAALLAMM.

Tabnuua 9: MatemaTnyeckas o6paboTka ocumnnorpamm

Xapaktepuctuka Onucaunue

ApuhmeTnyeckne onepaLum CroxeHwe, BbluUTaHIE, YMHOXeEHNE

MaTtematudeckue onepauum Brno

Bro OkHa: XeHHWHT, C NNOCKON BEPLUNHOM, MPAMOYronbHUK ¢ 2048 Toukamu.
NcTouHmkmn Chl - Ch2, Ch2 - Ch1, Chl + Ch2, Chl * Ch2

Tabnuua 10: ABTOYCT

Xapaktepuctuka Onucanue

ABTOYCT, meHio ABTOMaTMYECKas HacTpOiika NapamMeTPOB MO BEPTUKANM W rOPU30HTaNM 1 NapaMeTpoB CUCTEMbI CUHXPOHU3ALWMM ANs BblGpaHHOTO
BXOAHOrO CUrHana ¢ MOMOLLbI0 OAHON KHOMKM, C BO3MOXHOCTbI0 OTMEHbI aBTOYCTaHOBKY.

MeaHgp OpuH nepuog, HeCkoNbKO NepruofioB, (POHT NK cnap

BapuaHTbl OpnuH nepuog, HECKONbKO NeproaoB, cnektp brd

Bupeocurdan NTSC, PAL, Kagpbl: BCe, YETHbIE UMM HEYETHBIE BCE WM CTPOKA C BbIOPaHHBIM HOMEPOM

SECAM

Tabnuua 11: aBToananasoH

Xapaktepuctuka Onucanue

aBTOAMANa30H ABTOMaTHYECKas HACTPOWKa NapamMeTpOB BEPTUKANbHON W FOPU3OHTANbHON Pa3BEPTKY NPK NepekmtoYeHrn NpobHIKa Mexay
KOHTPOSbHBIMM TOYKaMU MW MPU 3HAYUTEBHOM U3MEHEHIM CUrHana.
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Tabnuua 12: UuchpoBoi yactotomep

XapakrepucTtuka

OnucaHue

PaspeleHune

6 paspsgos

MorpeluHocTb (TUNMYHOE
3HayeHue)

+51/1 000 000, BKnOYas BCE OLLMBKM OMOPHOM YacTOTbl U +1 OWKMBOYHbIN OTCHeT

[lnanasoH yactot

Casi3b N0 nepeMeHHoOMyY TOKY, OT MUHUMYM 10 Fq [0 HOMMHASBHOW NONOCHI nponyckaHua

McToYHMK curHana cyetymka
4acToThbl

BbiBpaHHbIA MCTOUHMK CUHXPOHWU3ALIMN MO AMMTENBHOCTM MMNYNBCA MK N0 (POHTY

CYETUMK YaCTOThI MOCTOSHHO PErUCTPUPYET CUrHAIM OT BbIGPAHHOTO UCTOYHIKA CUHXPOHW3ALMM, B TOM YUCHE MPU OCTAHOBAEHHOM
cBope 0TCYETOB, NPU U3MEHEHUN PeXMMa paboThl UMW NPY 3aBEPLUEHM PETUCTPALIMM ONMHOYHOTO CUTHana.

CYETUMK YaCTOThI HE YUMTBIBAET UMMYIbChI, KOTOPbIE HE KBANM(ULMPYHOTCS Kak AOMYCTUMbIE COBbITUS CUHXPOHU3ALUN.

Pexum «[nutenbHOCTb MMAynbcax». MOACYNTLIBAIOTCS UMMYMbCHI C 4OCTATOYHON aMNaMTyAoN B TeueHue 250 Mc, koTopble
KBANMULMPYIOTCS Kak COBLITUSI CUHXPOHWU3ALMM (HANpUMEp, Y3kvue UMMYNbChl B CEpUM MMMYMbCOB NP LIMPOTHO-UMMYLCHON
MOAYNSILAM, ECAIN YCTAHOBMNEH PEXUM < 1 3ajaHO OTHOCUTENbHO HEBOMbLUIOE NPeSenbHOE 3HaYEHMe).

Pexum CUHXPOHM3aLMK no CprHTy. MofcunTbiBaloTCS BCE nMmnynbCbl C [0CTaTO4HOM aMI'IJ'II/ITy,EIOVI.

Tabnuua 13: XapaktepucTuku gucnnes

Xapaktepuctuka

OnucaHue

WuTepnonaums

Sin(x)/x

lpeAcTaBnexue curHanos

TouKu, BEKTOPbI

lMocnecseyeHue

Boikn, 1 ¢, 2 ¢, 5 ¢, HeorpaHuy.

®opmat

YT un XY

Tabnuua 14: MporpammHoe obecneyeHne y4e6HOro Kypca: MUHUMaNbHbIE TPpebOBaHMA ANs YCTaHOBKU
nporpaMmHoro obecneyeHus yuebHoro kypca

XapakrepucTtuka

OnucaHue

OnepauuoHHas cuctema

Windows XP, Windows 7, Windows 8, Linux (Ubantu 12.04, 12.10, 13.04 wnu Fedora 18, 19)

ogy

512 merabaitt (M6)

IMpoCTPaHCTBO Ha Aucke

1 rurabait cBOBOAHOMO NPOCTPAHCTBA HA XECTKOM [nCKe

[ucnnen

Pekomengyetca XVGA 1024 * 768 ¢ paamepom wpudta 120 Touek Ha gtoiim

CbeMHbIit HocuTenb

[nckosog CD-ROM unu EVE

MepudepuitHble ycTpoicTBa

Knasuatypa 1 mMbiwwb Microsoft unu cosmecTmoe ycTpoincTso

Tabnuua 15: Mabaputbl M Macca

MM OAMbI
Pa3amepel BbicoTa 158,0 6,22
LLinpuHa 326,3 12,85
[nybuHa 124,2 4,89
MM OOAMBI
TpaHcnopTHble rabapuTbl BbicoTa 266,7 10,5
LlnpuHa 476,2 18,75
[ny6uHa 228,6 9,0
LU yHTBI
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[Tpunoxenne A: TexHUUECKHE XapaKTEPUCTUKH

Tabnuua 15: Mabaputbl M macca (npoa.)

MM ONMbI
Macca Tonbko ocuunnorpad 2,0 4.4
Ocumnnorpad ¢ 2,2 49
NPUHAANEXHOCTAMM
MM LOONMbI
Habop ans MoHTaxa B cToiiky RM2000B LnpuHa 482,6 19,0
Beicota 1778 7,0
[nybuHa 108,0 4,25

Tabnuua 16: XapaktepucTuku oKpyxatowen cpeabl

Xapakrepuctuka Onucanue

Temnepatypa Mpu akennyatauun: OT 0 go +50 °C
Mpu xpaHenmu: OT -40 fo +71 °C

BnaxHocTb Mpu akcnnyaTtaLum 1 Npu XpaHeHU
10 85 % OTHOCMTENBHOM BNAXHOCTW Npyu Temnepatype +40 °C unm Huxe
110 45 % OoTHOCUTENbHON BNaXHOCTK Npy Temnepatype +50 °C unu Hike

BbicoTa Hapg ypoBHeM Mops [Mpyn akcnnyaTauuy 1 Npu XpaHeHum
[lo 3000 m
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MpunoxeHune B: UHpopmaLma 0 naccMBHbIX NPOOHUKaX
cepuu TPP0051, TPP0101 n TPP0201 ¢ 3aTtyxaHuem 10X

[Maccusnubre npodauku TPPO051, TPP0101 u TPP0201 cepun 10X npeacraBisioT
000 MPOOHUKH C BEICOKUM BXOIHBIM COIPOTHUBIICHUEM U KOA(DHUITHSHTOM
ocnabnenus 10X. OHM npenHa3zHavYeHBI ISl HCIIOIB30BaHHS C OCIILIOrpadaMu
TBS1000B. Ot ocuumnorpadsl UMEIOT BXOAHYIO eMKOCTh 20 nd.

Jluana3oH KOMIIEHCAIIMU 3TUX MPOOHUKOB cocTasisieT 15-25 nd.

OTu NpoOHUKH HE cojiepKaT 00CTy)KMBaeMbIX MOJIh30BATEIIEM MIH KOMITAHUEH
Tektronix meranei.

MPEQYNPEXOEHUE. He ucnonwsytime npoonuxu TPP0051, TPP0101 u TPP0201
HU HA KaKux Opyaux ocyuiiozpagax.

NMoacoeanHeHne npobHUMKa K ocuunnorpady

[ToncoeauanTe MPOOHUK, KaK MTOKA3aHO HA PUCYHKE BHU3Y.

1 I'.

1\
L\ HaKoHeuHuK
| C3axparom
1

KoMneHcaLym Mposog "':'I |
Jasemnenns |
Beixop komnexcaumn
e i il

BxopnHolt kasan

KomneHcauumsa npobHuka

W3-3a paznuumst B XapakTeprCTUKaX BXOJOB OCHMILIOrpagoB MocCie mepeHoca
npoOHUKa ¢ 0OHOTO ocuuiorpada Ha APYroil MOXeT MoTpedoBaThes
perynupoBKa HU3KOYaCTOTHON KOMIIEHCALUHU IPOOHHUKA.

Ecim na xammbpoBouHoM MeaHape ¢ gactoTor 1 xI'1, oroOpakaemMom B
MacmTabe 1 Mc/nmeneHue, BUAHO 3HAYUTENFHOE Pa3IMuie MEXIy EPEAHUM H
3aJHUM (PPOHTOM, [ ONITUMH3ALUHN HU3KOYACTOTHON KOMIIEHCAIIH BHITTOJTHUTE
CIIeTyIOIINe ICHCTBHS:
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[punoxenue B: Mudopmanus o naccuBHbix npodoHukax cepuit TPPO051, TPPO101 u TPP0201 ¢ 3aTyxanunem 10X

1. TloacoennmHuTe NPOOHMK K KaHATy ocuuiuiorpada, KOTOpbIH MIIaHUPYeTCs
HCIIOJIB30BATh AJISI U3MEPEHUH.

2. TloacoeauHuTte MPOOHKMK K BBIXOIHBIM KJIEMMaM KOMITCHCAIIMH IPOOHUKA HA
niepeHeH maHenu ociuiorpada.

MPEAYTNPEXOEHUE. Bo uszbesxcanue nopaxcenust sneKmpuyeckum mokom
nooxaouerue xk cuenany Probe Comp (komnencayusi npobrnuxa) ocyuinozpaga
npoU3800UNe MONLKO NPU GbINOTHEHUU OAHHOU HACMPOUKU.

3. Haxwmute KHOIKY ABTOYCT HIIU JPYTUM CIIOCOOOM OTPETYIHPYHTE
ocrutorpad st OTOOpakeHHUs CTaOMILHOM OCIIMIIIIOTPAMMEL.

4. C moMoIIsIo MOACTPOSYHOTO KOHIEHCATOpa Ha IPOOHUKE J0OeHTeCh TOTO,
4T00BI 0TOOpAKATIHCH HICATHHO IIOCKHE UMITYJIBCHI MEaHpa (CM. PUCYHOK).

MPEAYTNPEXOEHUE. Bo uszbesxcanue nopaxcenust sneKmpuyeckum mokom
npu pe2yiuposKke KOMREHCayuu NOIb3YUmech MOIbKO U0IUPOSAHHBIM
Pe2YIUPOBOUHBIM UHCTPYMEHMOM.

Hepocrartounas MpasuneHas [NepekoMnercaLun
KOMMeHcaLms KOMMEHCaLWA e

MopcoeanHeHne NPOOHMKA K cxeme

Jlns mojacoeAMHEHU K CXeMe UCTONIb3yUTe CTaHIapTHBIE TPUHAJJIEKHOCTH,
BXOJISIIINE B KOMIUIEKT MPOOHMKA.

TMPEAYTNPEXOEHUE. Bo uzbescanue nopasicenus 21eKmpuyeckum mokom npu
UCNONb306AHUU NPOOHUKA UYL €20 NPUHAOLEHCHOCHIEU NPUKACATIMEC K KOPRYCY
NPOOHUKA UTU €20 NPUHAOTIEHCHOCTNU MOTLKO 8blile NPEOOXPAHUMETLHO20 KOTbYd.

Ymobvl cHU3UMb PUCK NOPAHCEHUS INEKMPULECKUM MOKOM Nneped nOOKTI0YeHUeM
NPOOHUKA K UCCTIe0yeMOll cxeme YOeoumecy, 4mo npogood 3a3eMaeHUs U
3a3eMaAAuUe NPYHCUHBL HAOEHCHO NOOCOEOUHEHDL.

CTaH,D,apTH bie NPUHaANEeXHOCTU

Hmxe mokazanbl MNPUHAAJICIKHOCTHU, BXOAAIINUC B KOMILJICKT HpO6HI/IKa.

130 PyxoBozcTBO 10 3kcIutyatanuu ocimuiorpagos cepur TBS1000B u TBS1000B-EDU



00O "TexaHkoM" KoOHTponbHO-U3MepuTesibHble Npubopbl 1 o6opyaoBaHne www.tehencom.com

[Tpunoxenne B: Madopmanms o maccuBHbIX mpodHuKax cepuit TPPO051, TPP0101 u TPP0201 c 3aryxanuem 10X

W3penue

OnucaHue

LiBeTHbIe koneyku

OTU KONEYKN HaZleBaloTCS Ha rONoBKY
npobHuka Ans uaeHTudmukaLum kaHana
ocuumnnorpada.

Homep no katanory Tektronix gns
MOBTOPHOrO 3akasa — 016-0633-xx

(5 nap)

HakoHe4HMK ¢ 3axBaTOM

HapeHbTe HaKOHEYHWK C 3aXBaTOM Ha
HaKOHeYHMK NpobHMKa 1 3admkcupymnTe
3aXBaT Ha CxeMe.

Homep no katanory Tektronix gns
noBTopHoro 3akada — 013-0362-xx

MpoBoa 3a3emneHus ¢ 3aXMMOM
TUNa «KpoKoaumn»

MpuKpenuTe 3TOT NPOBOA K «3emne»
ronoBKku NpobHuka, a 3aTeM — Kk
«3emre» Uccresyemon CXembl.

Homep no katanory Tektronix gns
MOBTOPHOro 3akasa — 196-3521-xx

A

He ucnoneayite AnsA cxem,
B KOTOPBIX Han He
npessiwaet 30 Bep, e,

G

M

3asemnstowasn npyxuHa

3asemnatowas npyxuHa
MUHUMU3UPYET MCKaXKEHNS
BbICOKOYACTOTHbIX CUTHaroB,
06YCnoBneHHble BAUSHUEM
MHOYKTUBHOCTM TPaKTa 3a3eMNeHus,
4T0 0BECNeUMBaET BbICOKYIO TOUHOCTL
N3MepeHIst CUrHarnos.

lMoocoeanHnUTe NPYXUHY K KOMbLy
333eMIIEHNS HA HAKOHEYHUKE
npoBHuka. MOXHO OTBECTU MPYXUHY
NpUMepHO Ha 19 MM OT TOuKU
U3MEPEHUS CUTHara.

Homep no katanory Tektronix gns
MOBTOPHOro 3akada — 016-2028-xx
(2 wr.)

PerynupoBoY4HbIN MHCTPYMEHT

Homep no katanory Tektronix gns
NoBTOPHOro 3aka3a — 003-1433-xx
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[punoxenue B: Mudopmanus o naccuBHbix npodoHukax cepuit TPPO051, TPPO101 u TPP0201 ¢ 3aTyxanunem 10X

HOHOHHMTeHbeIe NPUHaANeXHOCTU

ﬂ)’[ﬂ HpO6HI/IKa MOXHO 3aKa3aTh CJICAYIOMUC TOOJIHUTCIbHBIC IPUHAIJICKHOCTU!

MpuHapgnexHocTb Homep no katanory
[MpoBoA 3a3eMneHus ¢ 3aXUMoM «kpokogun, 30,5 cm 196-3512-xx
[poBog 3a3eMreHunst ¢ 3axuMmMom, 15,2 cm 196-3198-xx
3asemnstoLLas npyxuHa, kopoTtkas, 2 LUT. 016-2034-xx
TecToBbIN HakoHeYHUK MicroCKT 206-0569-xx
MUHWaTIOPHbIN HAKOHEYHUK C 3aXBATOM 013-0363-xx
YHuBepcanbHbIn konnavok ans UC 013-0363-xx
/13mepnTenbHbIn HaKOHEYHUK NeYaTHOM 016-2016-xx
nnatbl/agantep neyaTHoil nnatbl

lMpoBogHuK, kaTylka, 32 AWG 020-3045-xx

TexHUYeckue XapaKTepucTUKM

Tabnuua 17: dneKkTpryeckue U MexaHM4eckue XapakTepucTUKu

XapaktepucTtuka

TPP0051

TPP0101 TPP0201

lMonoca
nponyckanus (-3 4b)

0 — 50 Mry

O10 g0 100 My, OT10 go 200 MIy

[NorpeluHocTb
ocnabneHus
CUCTEMbI

10:1 +3,2%

10:1 +3,2% 10:1 3,2 %

[nana3soH
KomneHcaLumn

15-25 n®

15—25 n® 15—25 n®

BxogHoe
COMNpPOTUBIEHNE
CUCTEeMbI NpU CBA3N
Mo NOCTOSIHHOMY
TOKY

10MOmM£15%

10MOmM+15% 10MOmM£15%

BxogHasi eMKocTb
cUCTEMBI

<12 n®

<12 no <12 n®

Bpems HapacTaHust
CUCTEMBI (TUMNYHOE
3HaueHue)

<3,5He

<3,5 HC <2,3 HC

3agepxka
pacnpoCcTpaHeHNs

~6,1 HC

~6,1 HC ~6,1 HC

MakcumansHoe
BXOJHOE
HanpshkeHue

300 By o, KAT. Il

300 By o, KAT. Il 300 By, o, KAT. I

JnuHa kabens

1,3m

1,3m 1,3 M
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[Mpunoxenne B: Mapopmanus o naccuBHbIx nmpodHukax cepuit TPPO051, TPP0101 u TPP0201 ¢ 3aryxanuem 10X

Tabnuua 18: Ycnosusa akcnnyarauum

XapaktepucTuku Onucanue
Temnepatypa
Mpw akcnnyaTaummu Ot -10 po +55 °C
Mpu xpaHeHUH Ot -51 o +71 °C
BnaxHocTb
Mpu akcnnyaTauum u OTHOCUTENbHas BNaxHOCTb 0T 5 70 95 % npu Temnepatype
npy XpaHeHnn po +30 °C

OTHoCHTeNbHas BNaxHOCTb 0T 5 40 65 % npu Temnepatype
cBblwe 30 n go 55 °C

Bbicota Hap ypoBHEM

Mopst He 6onee 3,0 km
Mpw akennyaTaummn He 6onee 12,2 km
Mpu XpaHeHUu

pachmku paboymx xapakTepucTuk
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[punoxenue B: Mudopmanus o naccuBHbix npodoHukax cepuit TPPO051, TPPO101 u TPP0201 ¢ 3aTyxanunem 10X

Tabnuua 19: CepTudmkaumsa u cooTBeTCTBUE CTaHAapTaM

XapaktepucTUKU Onucanue
CooTBetcTaue [NpoBepeHO Ha COOTBETCTBME NEPEUMCTIEHHBIM HIXKE CrieLmduKaLmuam
CTaHfapTam (kak ykasaHo B Official Journal of the European Communities):
Espocoiosa no . Avpektnaa 2006/95/EC no HU3KOBONETHOMY 0BOPYAOBAHMIO:
3NeKTPOMarHUTHOM EN61010-031: 2002
COBMECTUMOCTH '
CraHpapTsl UL61010-031;2007
Be3onacHocTy CAN/CSA C22.2 No. 61010-031-07
IEC61010-031; IEC 61010-031/A1:2008
Onucanue Kameaopus [Mpumepsbi, omHoCAUWUXCS K OaHHOU Kameeopuu.
KaTeropum Kateropus Il JIuHWM anekTponepeaay, CTaLoHapHas ycTaHoBKa
U3MepeHuit
Kateropus II JIVHWM NuTaHNS B NOMeLLEHNSX, ObITOBbIE
anekTponpubopsl, NopTaTuBHoe 060pyAoBaHe
Kareropus | CxeMmbl, He MOAKITIOYEHHbIE HANPAMYKO K CETU
MNTaHus.
YpoBeHb He ponyckaiite akcnnyaTauum npubopa B NPUCYTCTBUM NPO-BOASILLMX
3arpssHeHus 2 3arpsasHAIOLLMX BeLLecTB (kak onpeaenset craHaaptT IEC 61010-1).

I'IpM60p npeaHa3Ha4yeH ToNbKo AnA NCnofib3oBaHnA B NOMELLEHUN.

Ymunusayus o6opydoeaHusi. IToT npubop cooTBETCTBYET TpebOoBaHMSM
Esponeiickoro Cotosa cornacHo Jupektuse 2002/96/EC 06 yTunusauum
9NEKTPUYECKOro W anekTpoHHoro obopyaosanus (WEEE). bonee nonHble
CBeAeHMs 06 yCroBMsX yTUNM3aLmMM CM. B pasaerne TeXHUYECKON NOAAEPXKKN Ha
Beb-yane Tektronix (www.tektronix.com).

OOwue nonoxeHust o 6esonacHoOCTH

MoxapHas 6e3onacHOCTb
W NpeaoTBpaLleHne TpaBM

Bo m306exxaHne TpaBM, a TakKe MMOBPSKICHUN TaHHOTO U3ICTHS U IIOAKITIOYaeMOTO
K HEMy 000pyI0BaHUs HEOOXOAMMO COOJIONATh CICAYIONINE TPaBHIIa TEXHUKU
Oe3omacHocTH. Vcmone3yiiTe uszenue B CTPOroM COOTBETCTBUU C MHCTPYKITUSMH,
YTOOBI HCKITFOYHTH (hakTop pucka. Mcmonp3oBaHne MPOOHUKA WIIH €T0
MPUHAICKHOCTEH HE 10 HA3HAYCHUIO MOXKET TPUBECTH K MOPAKEHUIO
ANEKTPUUECKIM TOKOM WJIM BO3TOPAHUIO.

WUcnonb3oBaHue ocuunnorpada Ans usmMepeHUn OTHOCUTENLHO «3eMnu». He
JIOTTyCKaiTe MaBaHUs ITOTEHIIMAIA Ha OTIOPHOM BBIBOJZIE ATOTO MPOOHUKA MTPH
MCTIOJIB30BAHNHN OCIIIIOTPadOB I H3MEPEHN OTHOCUTEIHHO «3EMITH»
(mampumep, ocumiuiorpados cepuii TBS). OnopHbIii BEIBOJ J0IDKEH OBITh
COEIMHEH ¢ moTeHuaioM «3emiam» (0 B).

CobnioaanTe npaBuna noacoeanHeHNs U oTcoeanHenus. Ilepen mopcoeqMHEHHEM
MpOoOHHUKA K TECTUPYEMOH CXeMe IOICOSANHSIITE €ro BEIXOA K U3MEPUTEIBHOMY
mpubopy. Ilepen orcoenumaeHrEM TPOOHUKA OT U3MEPUTEIBHOTO MPHUOOpa
OTCOEJUHSNTE €ro BXO U OIIOPHBINM BBIBOJ OT TECTUPYEMOU CXEMBI.
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YcnoBHbIe 0003HaYeHUs U
CUMBOIbI, OTHOCALLMECS
K Oe3onacHocTw,
ucnonb3yemblie B
AAHHOM PyKOBOACTBE

no 3KcnnyaTauum.

U3beraliTe nopaxeHns aneKTpUYeckUM TokoM. He mozpcoenuusiiite u He
OTCOCIUHSNTE MMPOOHUKH M TIPOBOA, KOTIa OHHM TOJKITIOYCHBI K HCTOYHUKY
HaIpsHKEHUs.

MpoBepsAiTe gonycTUMble HOMUHANLI ANs BCeX pasbeMoB. Bo m3bexanune
BOCIUTAMEHEHUS WIIH TIOPaKEHHS AIIEKTPHYECKUM TOKOM IPOBEPHTE BCE
JIOMyCTHUMbIE HOMUHAIBI 1 MAPKUPOBKY Ha npubope. [lepen moncoennHennemM
npubopa MPOCMOTPUTE JOMOITHUTENbHBIE CBEIEHHUS 110 HOMUHAIBHBIM
OTPaHUYCHHSAM, COAEPIKAIIUECS B PyKOBOJCTBE I10 IKCIUTyaTallluy Iprudopa.

W3beraiite nopaxeHUs 3NeKTPUYECKUM TOKOM. [Ipu UCrONB30BaHUU
HpI/IHaI[J'Ie)KHOCTeﬁ HpOGHI/IKa HHUKOIrga HE HpeBLIIHaﬁTe MEHBIINN U3 HOMHUHAJIOB
HpO6HI/IKa HJIK €Tr0 MPUHAIJIC)KHOCTH, HE3aBUCUMO OT TOIO, KaKol M3 HUX HWXKE,
BKJIIO4asi KaTEroOpUuro H3MepeHPII71 1 HOMUHAJIBHOC HAIIPSXKCHUEC.

OcmatpuBaiite NpoOHMK N NPUHAANEXHOCTU. Tlepen KaXKabIM HCIOIb30BaHHEM
NpOBepsNTE MPOOHUK M NPUHAIIEKHOCTH Ha HaJMYKE MOBPEKIACHHUIN (ITOPE30B,
3aIMpOB, 1e()EKTOB B KOpIyce MPOOHKKA, MPUHAICKHOCTSX, pyOaIlke Kabesst 1
T. 1.). [Ipy HaIM4nK OBPEKIEHHUH OTKAKUTECH OT UX MCIIOIb30BAHMS.

He ﬂOﬂb3yﬁTer an60p0M B ycnoBusx NOBbIWEHHOW BNAXHOCTH.
He nOﬂb3yl7ITer an60p0M BO B3pbIBOONACHbIX Cpeaax.
He nonycxaﬁTe nonagaHua Bnarv u 3arp;|3|-|e|-|m7| Ha NOBEePXHOCTb npu60pa.

Hwxe nmpuBOAUTCS CITUCOK YCIIOBHBIX 0003HAYCHHUH, UCTIONB3YEMBIX B TAHHOM
PYKOBOZCTBE IO AKCILTyaTaI|H.

MPEOYNPEXOEHUE. IIpeoynpesicoenus o Oeticmeusx u yCcio8usix,
npeoCcmassIoOwUx yepo3y OJisl HCUZHU UTU CROCOOHBIX HAHeCcmu 8pe0 300P08bIO.

OCTOPOXHO. IIpeoocmepesicenust 0 Oelicmausax u yCio8usix, CHOCOOHbIX
npugecmu K NoSpeicoeHur0 O0aHH020 npubopa uiu opy2oeo 060pyo0osanus.

CumBonbI, BCTpeYaowmecs Ha upenun. Hrike mpuBOAKUTCS CIIMCOK CHMBOJIOB
Ha U3JEINH.

A+

OcTopokHo! Knemma «3emnas
CM. pyroBOACTBO
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[To BompocaM npuoOpeTeHUs MPUHANICIKHOCTEH (CTaHAAPTHBIX U
JTOTIOJTHUTEINBHBIX) CIIEyeT 00pamaTbcsi B MECTHOE TIPEICTaBUTEIHCTBO

Tektronix.

CTaH,qap'erle NPUHAANEeXHOCTU

MaccuBHble npobHUKkM HanpsikeHna TPP0051 (TBS1052B n TBS1052B-EDU) 10X

Y npobHukoB TPPO051 cuctemHas nonoca nponyckanus ot 0 go 50 My npm -3 ab
1 06bIYHO OHM MOCTABNSOTCA C ocumunnorpadamu moaenein TBS1000B, y koTopbIx
nonoca nponyckaxus 4o 50 My,

MaccuBHble npobHUKK HanpsikeHus TPP0101 (TBS1072B, TPS1072B-EDU,
TBS1102B, TBS1102B-EDU) 10X.

Y npo6HukoB TPP0101 cuctemHas nonoca nponyckanus ot 0 go 100 MI'y npm -3 gb
1 06bIYHO OHM NOCTABNAOTCA C ocuunnorpadamu moaenein TBS1000B, y koTopbIx
nonoca nponyckanus o 100 My,

MaccuBHble NpobHUKK Hanpsixkenus TPP0201 (TBS1152B, TBS1152B-EDU,
TBS1202B, TBS1202B-EDU) 10X.

Y npobrukos TPP0201 cuctemHas nornoca nponyckaxus ot 0 go 200 My npm -3 ob
1 06bIYHO OHU NOCTaBNAOTCA C ocuunnorpadamu mogenein TBS1000B, y koTopbIx
nonoca nponyckanus Gonee 100 Mry,

Yka3aHusa no coOTBETCTBUIO CTaHAapTam M 6e3onacHocTi ocuunnorpacdos
TBS1000B. (Ha aHrmMACKOM, SMOHCKOM, KUTaNCKOM (YMpOLLEHHOe MUCBMO) A3bIKax
(071-3223-XX). BkntoyeH oguH nevatHbIn ak3emnnsp. MomnHbIA CNCOK 4OCTYMHbIX
PYKOBOZCTB Ha Pa3Hbix A3blkax CM. B pasgene «[JononHUTenbHbIe NPUHAANEXHOCTU.

CD-guck pokymeHTauum ana nonb3oBatens Customer Documentation
Browser. Ha 3Tom f1cke COepxMTCS AONONHUTENbHASA WHGopMaLms 06 n3genuu
(063-4512-XX).

Kabenb nutaHus

BbibepuTe BapuaHT BUMku

NIM/NIST

CepTudmkat 0TCnEXMBaEMON KannGpOBKY

lapaHTus Ha 5 neTt

Ha petanu n paboty B TeyeHne MUHUMYM 5 reT, KpoMe NpobHMKOB 1
npuHaanexHocTen. MapaHTua Ha ocuunnorpad 1 NpeanoXeHns No PEMOHTY

He pacnpoCTPaHATCS Ha MPOBHWUKM U MPUHAANEXHOCTH. [apaHTUitHble
obs13aTenbCTBa U YCNOBUS KanubpOoBKW NPOBGHUKOB W NPUHAANEXHOCTEN NPUBEAEHDI B
COOTBETCTBYIOLLIMX TEXHUYECKNX ONUCAHUSIX.
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[lononHuTenbHbIe NPUHAANEXKHOCTH

P2220. MaccuBHbIi npobHuk 1X/10X, nonoca 200 MI'y.

P6101B. MaccueHbin npobHMk 1X (15 MIy, 300 Bey, s, KAT. II).

P6015A. BbiCOKOBOMbTHBIN NAcCHBHbINA NPobHMK 1000X (75 MIw).

P5100A. BricokoBOMnbTHBIM NaccuBHbIi npobHuk 100X (500 MIw).

P5200A. BbicokoBonbTHbIN AuddepeHymansHbin npobruk 50 M, 50X/500X.
P6021A. Mpo6Huk nepemeHHoro Toka, 15 A, 60 MI'y.

P6022. Mpo6HuK nepemeHHoro Toka, 6 A, 120 MI'u.

A621. MpobHuKk nepemeHHoro Toka, 2000 A, ot 5 go 50 kI'y,

A622. lNpobHuk nepemeHHoro/noctosiHHOro Toka 100 A, 100 kl'u, BNC.

TCP303/TCPA300. MpobHuMK/ycunuTens NOCTOSHHOTO 1 NepeMeHHOro Toka 150 A,
15 Mru.

TCP305A/TCPA300. MpoBHuk/ycunuTens NOCTOSHHOIO 1 NepeMeHHOro Toka 50 A,
50 Ml'u.

TCP312A/TCPA300. MpoBHuk/ycunuTenb NOCTOSHHOO 1 NepeMeHHOro Toka 30 A,
100 Mrwu.

TCP404XL/TCPA400. Mpo6HMK/ycunuTenb NOCTOSHHOMO M nepeMeHHoro Toka 500 A,
2 My

Komnnekt ana moHtaxa B ctoiiky RM2000B. KomnnekT 45s MOHTaxa B CTOMKY
RM2000B nossonseT ycraHaBnueaTth ocuunnorpad cepuu TBS1000B B ctaHaapTHYt0
19-aonmoByto cTonky. [ins MoHTaxHoro Habopa TpebyeTcsa 18 cm no BepTMkanu B
CTONKe. Bkroyatb W OTKIOYaTh NMTaHKe ocuunnorpada MOXHO C nepeaHen CTOPOHbI
CTOWKW. KOMNAEKT Ansg MOHTaxa B CTOWKY He MMEET BbIABUraloLWMXCS NIOCKOCTEN.
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PykoBoacTBO No nporpaMMMpoBaHuio LU poBbIX ocumnnorpacos

cepuin TBS1000B, TBS1000B-EDU, TDS2000C 1 TPS2000. PykoBoacTso no
nporpammupoBanuto (077-0444-XX, Ha aHrnmMinckom a3bike) B dhopmate PDF,
COLIEPXUT CBEAEHUS O KOMaHZax M CMHTaKkcuce. 3arpysuTe pykOBOACTBA C caiiTa
www.tektronix.com/manuals.

PykoBoacTBO No 06cnyxmBaHuio LUpOBbIX 3anOMUHAOWMX ocuunnorpados
cepun TBS1000B u TBS1000B-EDU. Pykosoacteo no obcnyxusanuto (077-0897-XX,
Ha aHrMIMACKOM A3bIKE) COAEPXKUT CBELEHUS N0 PEMOHTY Ha YPOBHE MOLyren.
3arpysute pykoBOACTBa C caitta www.tektronix.com/manuals.

PykoBoAcTBO No akcnnyaTauuu uudpoBbIX 3anoMUHaKoWmMX ocuunorpados
cepun TBS1000B 1 TBS1000B-EDU. 370 pykoBOACTBO MO 3KCMnyaTauuu B
thopmate PDF BbinyckaeTcs Ha CNeayowmx a3bikax: 3arpysuTe pykoBOACTBA C
caita www.tektronix.com/manuals.

AHrnuitcknin, 077-0886-XX

OpaHuysckuit, 077-0887-XX

WranbsaHckui, 077-0888-XX

Hemeukuin, 077-0889-XX

WcnaHckuia, 077-0890-XX

Anonckuir, 077-0891-XX

Moptyransckun, 077-0892-XX

Kutaiickui, ynpouieHHoe nucsMo, 077-0893-XX
Kutaickui, TpaguumoHHoe nuceMo, 077-0894-XX
Kopeiickuin, 077-0895-XX

Pycckuin, 077-0896-XX

Apantep TEK-USB-488. Anantep GPIB, obecneuvBarowmin NoAKoYEHe
ocumnnorpada k koHTponnepy GPIB.

Msarkun doytnap. Markuin pytnsap (AC2100) sawmwiaet ocuunnorpad ot
MOBPEXAEHUI N UMEEeT OTCEK Ans NPOBHWKOB, WHYPA MUTAHUS U JOKYMEHTaLMM.

TpaHCnopTHbIN KOHTENHep. TpaHCcnopTHbI koHTerHep (HCTEK4321) sawmwaet
ocumnnorpad oT TpsckW, BUOpaLMK, yaapoB U BRarv npu TPaHCNOPTUPOBKE.
CraHpapTHbI MArkuii pyTnsap yMeLLaeTCcs BHYTPU TPAHCMOPTHOMO KOHTENHEpa.
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Onuuu

Mpo6Huk: TBS1XX2B P2220. VicnonbayeTcs BMECTO CTaHAAPTHbIX NPOBHMKOB C
npo6Hukamn P2220 (naccuHble NpobHUkK HanpshkeHns 200 MM ¢ 3aTyxaHuem
1x/10x)

CepBucHas onuusa: Onuus D1. OTyeT ¢ AaHHbLIMKM KanUBGPOBKM Ha NpoGHMKN

W NPUHALNEXHOCTU rapaHTUS U CEPBUCHBIE NPEANOXEHNS HE PacpOCTPaHSIOTCS.
l"apaHTHitHble 06513aTENLCTBA U YCNOBMS KANMOPOBKM NPOBHUKOB 1 MPUHALEXHOCTE
NPUBESEHbI B NX TEXHUYECKIMX ONUCAHMUSIX.

Haknapgku Ha nepeaHIo0 nNaHenb. B gononHeHue k Haknagke Ha nepenHio
naHenb Ha aHrMUACKOM A13bIKe, NOCTaBMSEMON C ocu,wnnorpachM, MOXHO 3aKa3aTtb
cnepyoowne Haknaaku:

Onuus L1. Haknagka Ha nepeaHiol naHenb Ha hpaHLy3CkoM si3blke
Onuusa L2. Haknapka Ha nepeaHiol NaHesnb Ha UTanbsHCKOM S3blke
Onuus L3. Haknagka Ha nepefHiol naHerb Ha HEMELKOM A3bIKe
Onuus L4. Haknagka Ha nepegHIo naHenb Ha UCMaHCKOM S13bike
Onums L5. Haknagka Ha nepeHiol naHesb Ha SNOHCKOM A3blke
Onuus L6. Haknagka Ha nepeaHIol naHemb Ha nopTyranbCckoM A3blke

Onuus L7. Haknagka Ha nepegHIo naHenb Ha KUTaiCckoM 3bike (YNpOLLEHHOE
nUcbMO)

Onuws L8. Haknagka Ha nepeaHiolo naHenb Ha KUTaickoM s3blke (TpaguumMoHHoe
NUCbMO)

Onumsa L9. Haknagka Ha nepeaHiok naHenb Ha KOPENCKOM Si3bIKe
Onums L10. Haknagka Ha nepesHiolo naHenb Ha PyCCKOM A3blke

LUHypbI NMTaHUA, UcNoNb3yeMble B pasHbIX CTpaHax. B 4ononHeHue K WHypy
MUTaHNs, NOCTaBNSAEMOMY C OCLMNIIONPachoM, MOXHO 3akasaTb CrieAyHoLLMe LHYPbI
MUTaHNs:;

BapuaHTt AQ, CeBepHas Amepuka, 120 B, 60 Iy 161-0066-00
BapwaHT A1, Espona 230 B, 50 I'y 161-0066-09

BapuaHT A2, Benukobputanus 230 B, 50 'y, 161-0066-10
BapwaHT A3, Asctpanusa 240 B, 50 'y, 161-0066-13
Bapwant A5, Lsenuapusa 230 B, 50 Iy, 161-0154-00
BapuaHT A6, Anonus 100 B, 50/60 Iy, 161-0342-00
BapwanT A10, Knutann 220 B, 50 'y, 161-0304-00

BapwaHnt Al1l, MHama 230 B, 50 Iy, 161-0400-00

BapwaHnT A12, Bpasunusa 127/220 B, 60 Iy, 161-0357-00
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O6wwui yxon

He xpaHute u He ocTaBIsANTE HA IJIUTEIBHOE BPEMS KUJIKOKPUCTAIIINUECKYIO
MaHeNb ocIuIorpada Mo MpsMbIM BO3/ICHCTBUEM COJIHEYHBIX JTyYeH.

OCTOPOXHO. Ymobu ne nospedums ocyuinocpagh unu npooHuUKu, He
noosepeatime ux 6030€UCMEUI0 a’dpo3oell, HICUOKOCmel Uiu pacmsopumeriei.

Yuctka

[epnoanyHOCTH TPOBEPKH OcLmIIoOrpada 1 NpoOHUKOB ONpeneNnseTcs
YCIOBUSIMH DKCILTyaTarii. YToObI OYMCTUTH TOBEPXHOCTH OCcHHILIOTpada,
BBITIOJTHUTE CIEYIONNE AEUCTBUS.

1. VYmanure mbelIb ¢ HOBEPXHOCTH ocumuIorpada 1 NpoOHUKOB C ITIOMOIIBIO
TKaHH 0e3 Bopca. BynpTe ocTOpoXHBI, YTOOBI HE TOLapanaTh NPO3pavHbIi
CTEKJISTHHBIN (PUIIBTP 3KpaHa.

2. Jlng auctku ocimmiorpada monp3yHTech MATKOH BIQKHOH TKaHBIO.
Jnsa 6onee 3¢hdhekTHBHON OYHCTKHA TOAXOAUT 75 % BOIHBIA pacTBOP
H30MPONHIIOBOTO CIHUPTA.

OCTOPOXHO. Bo usbesxcanue nospexcoenus NOGepXHOCMU OCYULI02PAPA ulu
NPOGHUKOS He cledyen UCNONb306amb OJisl OHUCIKY AOPA3UEHbBIE MANEPUATbL
WU XUMUYECKUe YUCTAWUE 6eujecmad.
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MpunoxeHue E: Hactponka no ymonyaHuio

B maHHOM IpUIIOKEHUU OMTUCAHBI TAPAMETPhI, KHOTIKH M SJIEMEHTHI YIIPaBJICHUS,
HACTPOMKHN KOTOPHIX M3MEHSIOTCS MpH HakaTuu kHOnKH Hactpoiika mo
ymosryanuio. Crimcok mapaMerpoB, KOTOPBIE OCTAIOTCSI HEM3MEHHBIMHU, CM. Ha
MOCJIEHEN CTPAHUIIE dTOTO MPUITOKCHIS.

MMPUMEYAHUE. [Ipu nasxcamuu xnonku Hacmpoixa no ymonuanuio na
ocyunnozpaghe omobpasicaemcs cuenan kanana 1 u yoansaromes éce opyeue

CUcHAJIbL.

MeHto unu cuctema

MapameTp, KHOMKa Mnm
pyuka

HacTpoiika no ymonyauio

C6op AaHHbIX (napameTpbl Tpex Bbibopka
PEX1MOB)
YcpeaHeHue 16
Myck/cTon Bbin.
aBTOAMANA30H ABTOAMaNA30H Bbikn
Pexum Mo BEPTMK. M rOpPM3OHTaNM
Kypcop Tun Bbikn
McTouHmK Chl
OKpaH Tun BexkTopei
lMocnecsey. Bbikn
®opmat YT
lNoacseTka 60%
Bro VicTouHmK Chl
OkHo XeHHuHra
Macwtab Mo X1
Mo ropu3oHTanm lNonoxeHue 0,00 c
MacwTab (cex/nen) 500 mkc
Pacu. Onepauus
VicTouHMKM Ch1-Ch2
Monoxexne 0 genenwit
MacuuTab no BepTukanm 2B
NamepeHus (Bce) McTouHuK Chl
Tun Her
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MeHio unu cucrema

KoHTponbHO-u3MeputenbHble Npubopbl U o6opyaoBaHue

MapameTp, kHOMKa Unu
pyuka

HacTpoiika no ymonyaHuto

3anyck Tun OpoHT
McTouHMK Chl
KpyTusna Hapacr.
Pexum AsTo
Tun Bxoga DC
3agepxka 500 He
Cuctema OTKIIOHeHUs Mo Tun Bxopa DC
BEPTUKanu, BCE KaHanbl Mopor n.n. Bbikr
MacuuTab no BepTukanu rpy6o
(BonbT/mEn)
Mpo6Huk HanpsikeHve
3atyxaHue MpobHuk 10X
Hanpsixenue
MacwTab MpobHuk Tok 10 A/B
WuBepcus Bbikn
Monoxexwe 0,00 gen. (0,00 B)
MacuTab (sonbt/oen) 1,00B

Knonka HacTpoiika mo yMoI4aHUI0 HE BIUSET Ha CJIEIYIONINE HACTPOUKHU:

B Br10op s3bIKa

®  CoxpaHEHHBIC HACTPONKH

B CoxpaHeHHBIC (ailiIbl OTIOPHBIX CUTHAJIOB

®  JlaHHBIC KQTHOPOBKH

®  Hactpolika GPIB

B Hacrpoiika npobHuka (Tun u ko3 dunreHT ocnabieHns)

m Jlara u Bpems

B Texymas nanka Ha 3anoMuHaronieM yctpoiictse USB
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MpunoxeHue F: JlnueH3nn Ha ncnonb3oBaHue WpugpToB

Crenyromue TUIEH3UOHHBIE COTNIAIIEHHSI OTHOCATCS K MCIONB30BaHUIO IPU(TOB
a3MaTCKUX s3BIKOB B ocumutorpadax cepun TBS1000B.

© The Institute of Software, Academia Sinica, 1988.
Anpec: P.O.Box 8718, Beijing, China 100080.

HacrosmuM npepocrasisieTcs pa3penieHne 0ecIuiaTHO HCIIONb30BaTh,
KOIUPOBAaTh, U3MEHATh U PACIIPOCTPAHATH JAHHOE MPOrPaMMHOE 00eCIeUeHNEe U
JIOKYMEHTAIIHUIO K HEMY JIJIsl JTFOOBIX LIEJICH IPHU YCIIOBHH, YTO BO BCEX IK3EMILISIPAX
OyIeT colepKaThCs MPUBEICHHOE BhIIIE COOOIIEHIE 00 aBTOPCKUX MpaBax, a B
COMPOBOAUTEILHON TOKYMEHTAIMH OyAeT MPUBEICHO HACTOSIIEE pa3pelieHue,

1 9TO 0€3 OTAEIBHOIO IPEABAPUTEIILHOIO Pa3pelICH s B IMCbMEHHOM Gopme
Ha3panue «The Institute of Software, Academia Sinica» He OyJieT HCIIOIL30BaHO
B LIENIAX PEKJIaMbl B OTHOIICHUU PACTIPOCTPAHECHHUS JAHHOTO TPOTrPAMMHOTO
obecneuenus. The Institute of Software, Academia Sinica He AeaaeT KaKUX-JIHM00
3asIBJICHUI O IPUTOAHOCTH JAHHOTO IIPOIPaMMHOI0 00eCIICUeHHUS JIJIsl KaKOH-1100
nenu. [IporpamMmmHuoe obecnieueHue MPeI0CTaBISETCS KKaK €CThy», 0€3 ABHBIX WU
MOJIPa3yMEeBACMbIX TAPAHTHH.

THE INSTITUTE OF SOFTWARE, ACADEMIA SINICA, OTKA3BIBAETCS
OT JIFOBBIX TAPAHTHI1 B OTHOILEHHWH JJAHHOI'O [TPOI PAMMHOI'O
OBECIIEYEHNS, BKJIFOYA S JIIOBBIE I[TOJJPASYMEBAEMBIE
TAPAHTUM TOBAPHOCTHU WJIN ITPUT'OJJHOCTU. THE

INSTITUTE OF SOFTWARE, ACADEMIA SINICA HU ITPU KAKUX
OBCTOSITEJIbCTBAX HE HECET OTBETCTBEHHOCTM 3A KAKOI-JINEO
KOCBEHHBIH, CITELIMAJIBHBIN UJIM OITOCPEJOBAHHBIN VIIEPE
WUJIA 3A KAKHE-JIMBO YBbITKH, BBI3BAHHBIE YTPATOM
PABOTOCIIOCOBHOCTH, PABPYILIEHMEM JAHHbBIX WJIM IIOTEPEM
[IPUBBIIN B PE3YJIBTATE JIEMCTBUS JIOTOBOPA, ITO HEBPEXXKHOCTHU
WJIA U3-3A IPYTUX [TPOTUBOITPABHBIX JIEMCTBUM, BRITEKAIOIIME
13 UCIOJIb3OBAHMS I CBA3AHHBIE C MCITOJIb30BAHUEM
JAHHOI'O ITPOTPAMMHOI'O OBECIIEYEHHS JIMBO C EI'O
XAPAKTEPUCTUKAMM.

© Hwan Design Inc., 1986-2000

HaCTO}IIIlI/IM BaM JacTCA paspClICHUC, B COOTBETCTBUU CO BCCMU ITpaBaMU
cobctBeHHoctn Hwan Design, ucmonb30BaTh, KOMPOBaTh, U3MEHSTh,
CyONHIIeH3UPOBAaTh, MPOJIAaBaTh U PACIIPOCTPaHITh MpudTh «4 Backmuk
truetype» ans MOOBIX Hesneit 6e3 orpaHMYeHnH IPH YCIIOBHH, YTO BO BCE KOTIMU
mpuToB OyIeT BKIIOUYEHO TaHHOE 3asiBlIeHNe 0e3 U3MEHEHUH, U YTO Ha BCEX
sk3eMIunIpax mpudroB «4 Backmuk truetype» OymeT ykazaH TOBapHBINA 3HAK
Hwan Design Int., kak moka3zaHo HHXe.
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[punoxenue F: JlutieH3uu Ha UCMOIB30BaHUE IIPUPTOB

BAEKMUK BATANG sBaseTcs 3aperucTpupOBaHHBIM TOBapHBIM 3HakoM Hwan
Design Inc. BAEKMUK GULIM sBisieTcs 3aperucTpupOBaHHBIM TOBAPHBIM
3HakoM Hwan Design Inc. BAEKMUK DOTUM siBnsieTcs 3aperucTpupoOBaHHBIM
toBapHbIM 3HakoM Hwan Design Inc. BAEKMUK HEADLINE sBnsiercs
3aperucTpUpOBaHHBIM TOBapHBIM 3HakoM Hwan Design Inc.

© The Electronic Font Open Laboratory /efont/, 2000-2001. Bce mpasa
3aIIUIICHBL.

PacnpocTpaHeHne U UCTIONB30BaHUE B BUIE UCXOIHOTO TEKCTA U B IBOUIHOM
BUJIE, C U3MEHEHMSIMH M 06€3 U3MEHEHHI, pa3peraeTcs NPy BBITOTHEHUH
CIENYIOIUX YCIOBUM.

®  [Ipu pacpoCTpaHEHUU B BUJIE UCXOIHOIO KOAA COXPAHATh YKA3aHHOE BBIIIIE
3asBJICHUE 00 aBTOPCKUX MPaBaXx, JaHHBIN CIIUCOK yCIOBUIl U NPUBEIECHHBIH
HUKE OTKa3 OT rapaHTUH.

B [Ipu pacnpocTpaHeHUH B TBOMYHOIN (OpME BOCIIPOU3BOJNTEL YKa3aHHOE
BBIIIIE 3asIBJICHUE 00 aBTOPCKUX MPaBax, JaHHBIN CIHCOK YCIOBUU H
MPUBEACHHBIN HIKE OTKA3 OT TApPaHTHH B JOKYMEHTAIMU U JPYTHX
Marepuanax, mpeaoCTaBIsIeMbIX IPH PACTPOCTPAHCHHH.

B Hu nums rpyniel, H1 UIMEHA €€ Y4aCTHUKOB HE MOTYT OBITh HCIIONb30BaHbl IS
PEKOMEHIAIMHU U TIPOJIBHKEHUA MPOAYKTOB, CO3JJAHHBIX C TPUMEHEHUEM
sToro mwpudra, 6e3 OTACTHLHOTO NpeABAPUTENHFHOIO MTUCEMEHHOTO
pasperieHus.

STOT LIPUGT IMPEJOCTABJIEH I'PYIIIION U EE YYACTHUKAMU
«KAK ECTbh», C OTKA3OM OT KAKUX-JINBO SIBHBIX UJIU
[IOJIPA3YMEBAEMbIX TAPAHTUI, BKJTFOYASI, BCE BO3SMOXKHbIE
TAPAHTUM TOBAPHOCTHU WJIW ITPUTOJHOCTU JIJ151 OTIPEJEJIEHHBIX
LEJIEM. TPYIIIIA HU ITPU KAKUX OBCTOSTEJILCTBAX HE

HECET OTBETCTBEHHOCTHU 3A KAKOM-JIMBO TIPSIMOM,
KOCBEHHBIM, CJIYYAWHBIN, CHELIMAJIbHBIN, INTPAGHOU WU
OITOCPEJOBAHHBIM VIIEPE (BKJIIOUASI, BE3 OTPAHUYEHM,
[IOCTABKY TOBAPOB WJIM YCJIVT JIJ151 BAMEHBI, [IOTEPU
PABOTOCIIOCOBHOCTH, YTPATY JAHHBIX WJIU ITIOTEPU

[IPUBBIJIN JIMBO HAPYIIEHUE PABOTHI ITPE/IITPUSATIS),

KAKOBA BbI HU BBIJIA ETO [TIPUYMHA, U T10 JIKOBbIM BUJIAM
OTBETCTBEHHOCTH, KAK TO I10 JIOTOBOPY, B BUJIE BO3SMEIIEHNSI
VILIEPBA WJIN ITPOTUBOITPABHbBIX JIEMCTBUM (BKJIFOUAS
HEBPEXXHOCTb U JIPYTUE ITPUUMHBI), BOSHUKAIOIL[MI [TPU JIIOBOM
MCITIOJIB30BAHUH JIAHHOI'O IIPUDTA, JAXKE ECJIA I'PYIIIIA BBIJIA
VYBEJIOMJIEHA O BO3MOXHOCTHU TAKOI'O YIIIEPBA.
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KoHTponbHO-u3MeputenbHble Npubopbl U o6opyaoBaHue

[peameTHLIN YKa3aTenb

CumBonbI 1 Ludpb!

1unm 2
KHOTMKM MEeHI0 KaHanos, 12
pa3beMbl kaHanos, 16

A

aBTOKanuoOpoBKa, 7
aBTOMaTHYeCKue usMepenus, 94
OCHOBHEIE CBeJicHHS, 27

ABTOYCT
KHOIIKa, 16
agantep GPIB
3aka3, 139
anantep TEK-USB-488
3aka3, 139
MOJKJIIoYeHHne, 73

b

BII®, 55,57, 90

B

BEKTOpbI, 88
Bentwnsanus, 3
BHJICOCUTHAI
(yHKIHMS ABTOyCTaHOBKa, 82
BHIeOCHHXpoHU3anus, 110
npuMep npuMeHeHus, 44
Bomnrer/nen
I'py6o, 120
TouHo, 120
Bomnret/nenenue
3JIEMEHT yIpaBiieHus, 12
BOCCTAHOBJICHUE
3aBOJICKOM HacCTPOMKU
(HacTpoiiku 1Mo
yModanuio), 20
HacTpoiiku, 20, 105
ocuuiiorpammel, 105

BpeMeHHas 00J1acTh
ocuwiiorpamma, 55
BBIOOp MaciiTaba 0ToOpaskeHus
cUrHasa
OCHOBHBIE CBeJicHUs, 24
BBIOOpKA, PEXUM
peructpauuu, 23, 75
Brinepxkka, 113
BBIYUTAHUE OCIHIUIOTPaMM
MEHI0O MaTeMaTHYEeCKUX
dbynakowmii, 93

-

I'padux Tpenna, 106
rpaduueckue Qainbl,
¢dopmarsl, 69

1l

mara, 117
JMaroHaJIbHBIC JIUHUM B
ocHMIOrpaMMe
MMUKOBas AeTekmus, 77
JMIMCTAHIIMOHHOE YTIPABIICHUS C
nomoIbeio cucremsl GPIB, 73
Hoctynnele s3p1ku, 114, 115

X

Kypn.ommbok, 117

3

3aBOJICKasg HacTpoiika, 143
BoccTaHoByieHue, 105

3ajiep>KkaHHas pa3BepTka, 93

3a3eMIJICHHBIN Bxod, 119

3aroMuHaromee ycrpoicteo USB
UHIIUKATOp OIepaluu
coxpaHeHus, 64
KHOIKa «CoxpaHuTh», 67
menro Coxp/Boccer, 65
o0beM xpaHeHus, 64
coxpaHeHue (¢ainos,
Bcex, 68
coxpaHeHue (haiios,
HacTpoiiku, 68
coxpaHeHue (haiios,
OCITUJUIOTPaMMEI, 68
coxpaHeHue (¢ainos,
CHUMKOB, 69
yrpaBiieHue ¢ainamu, 65,
118
yCcTaHOBKa, 63
dhopmarupoBanue, 64
3anomuHaromiee ycrpoiictso USB
MeCTOHaxXOXKeHue nopra, 17,
63
3amyck
3Ha40K MecTOmojaokeHus, 10
3aryxaHue
MPOOHUK IIJIST U3MEPEHUS
Hanpspkerus, 120
3HadeHne cuHXpoHu3auu, 11
3HAUEHHS PA3HOCTH B MEHIO
Kypcopa, 87
3Ha4YOK OMOPHOW JTUHHUU
ocuuiorpammel, 11
3HauOK ypoOBHS 3amycka, 11

U

Nsmepenne «Konnuectso
HapacTaommx GpoHTOB», 98

N3mepenune «KomnuecTBo
HUCXOIAIIUX GPOHTOBY», 98

Uzmepenne «KomnuectBo
OTPHLIATEIBHBIX
UMIYJIBCOB», 98
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IIpenmeTHBbIN yKa3aTelb

Nsmepenne «KonnuectBo
TTOJIOKHUTEITEHBIX
UMITYTbCOBY, 98

Wsmepenue ammutyasl, 97

M3mepenue BepxHero ypoBHs, 97

N3mepenue BpeMeHU
HapacTaHus, 95
HCIIOJI30BAHUE KypCOpoB, 37

N3mepenue BpemeHu cnaaa, 95

W3MEpeHHe JUINTEIbHOCTH
HMMITYJIbCa
HCIIOJIb30BAHKUE KYpCOPOB, 36

M3MepeHue AJIUTEIbHOCTH
uMmmynsca, 96

Wsmepenne miutenbHOCTH
OTPHIIATETHHOTO
uMmIynbea, 96

W3mepenue 1uTeabHOCTH
MOJIOKHUTETHHOTO
uMmIynbea, 96

Nsmepenue 3anepxKKu
Mesxy HapacTarolM H

HUCXOIIINAM, 95
Mexny HapacTarommumu, 95
Mexay HUCXOASIIUM U

HapacTtaromum, 95
Mexny HUCXOMAIUMHA, 95

N3MepeHne MakCUMallbHOTO
3HaueHus, 97

M3MmepeHre MUHUMAJIBHOTO
3HaueHus, 97

W3mepenne HUxKHEro ypoBHs, 97

H3MmepeHue oTpuiaTeabHOTro
BEIOpOCa, 96

W3mMepenne oTpunarenbHOR
CKBa)XKHOCTH, 95

Wsmepenue nepuona, 95

Wsmepenune mnomanu, 98

M3mepenue miomany noj KpuBou
3a nepuon, 98

N3mMepenne monoKUTETHHOTO
BEIOpOCa, 96

M3MepeHue nojaoKuTeNbHON
CKBa)XHOCTH, 95

Wsmepenue pazmaxa, 96

W3mepenue cpeqHero 3HaYCHUS 3a
nepuoa, 97

KoHTponbHO-n3MmepuTenbHble Npubéopbl U 06opyaoBaHne

Nsmepenue
CpEeIHEeKBaAPATHIHOTO
3HaueHus, 97

Nsmepenue
CPEeTHEKBaAPATHYHOTO
3HauYeHus 3a nepuoj, 97

W3mepenue daszer, 96

Wsmepenune yactotel, 95

M3MEpEeHHS
aBroMaruueckue, 27, 94
KypcopHsble, 27, 34
MacurrabHas cetka, 26
OCHOBHBIE CBeAICHUs, 26
cnektp bII®, 61
THITEI, 94

N3mepenus

Awmmatyna, 97

Bpewms napacrtanus, 95

Bpewms cnana, 95

Bricokwmit, 97

JmiTeasHOCTh BCOBIKH, 96

JnmutensHOoCTh
OTPUIIATEITHHOTO
uMITyIIeca, 96

JnmutensHOCTh
MTOJIOXKUTEIHLHOTO
uMIyinesca, 96

3anepxkka-33, 95

3anepxka-3I1, 95

3agepxka-I13, 95

3anepxka-IIII, 95

KonnuectBo HapacTaromumx
¢ponTOB, 98

KonnyaecTBo HUCXOIATIIIX
¢dbponTOB, 98

KonuiecTBO OTpHIIaTENEHBIX
UMITYJBCOB, 98

KonnaecTBo OMOKUATETHHBIX
UMITYJIbCOB, 98

Makc., 97

Mus., 97

Huzknii, 97

omnpezenenue, 94

OTtpunarensHas
CKBa)XKHOCTB, 95

OTtpunarensHsbIid BEIOpoc, 96

[Iepuon, 95

ITnomans, 98

Ilnomaae mox KpuBoi
nepuoga, 98

IonoxurensHast
CKBa)XXHOCTh, 95

[MonmoxutensHbIN BEIOpOC, 96

Pasmax, 96

CPKB., 97

Cpennee, 97

Cpennee 3a nepuog, 97

CpenHexBagpaTHIHOE
3HAUCHHE JIJIST OJTHOTO
nepuoga, 97

®daza, 96

Yacrora, 95
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WU3MEPEHUST aMIUTATY/IBI

HCITOJIb30BaHKE KYpCOpOB, 34
M3MEPEHUS YaCTOTHI

KCIIONIb30BaHUE KypcopoB, 34

Kypcopsl BII®, 61
Nsmepenus, kHomnka, 15
HUMITYJIBC

(¢yHKIHMS ABTOyCTaHOBKa, 82
HWHTEpBaJI JI0 3amycka, 21
uHTepHosaIusi, 76
WCKaXKCHUS

BII®, 59

BpeMeHHas 00J1acTh, 25

MpoBepKa Hamu4us, 25
nckaxenus bBIID, 59

crrocoOb! yetpanenus, 60
HUCTOYHUK

Buemr., 109

Buem./5, 109

cuHXpoHu3anms, 21
HcTounuk

JImansa AC, 110

cunxponuzanus, 108, 110,

111

K

KaGenp mutanus

onumu, 140
Kax

BBIOOp aBTOMAaTHYECKUX

u3MepeHu, 94

KaneHaapp, 117
KaJuOpOBKa

aBTOMaru4eckas, 7
Kamubposka, 114, 115
KamnOpoOBKa B 3aBOJICKHUX

ycnoBusx, 118
KaHaj

MeHo, 119

THII BXoga, 119
KaTaJoru

ymanenue, 113, 118
Knonka «Kypcop», 15
Knonka «Hactpoiika no

YMOJIYaHUIO», 15

KoHTponbHO-n3MmepuTenbHble Npubéopbl U 06opyaoBaHne

Knomnka «Onnokp.», 16
Knomnka «Coop manuabx», 13
Kuonka «Cepsucy, 15
Knonka «Coxpanuts», 16
Knonka «Cnpaka», 15
Knomnka meHro
CUHXpoHU3auuu, 13
KOMIICHC AU
MpOOHMKA HAIPSKEHUS
BpY4YHYIO, 5
PROBE COMP, 16
KommnexT 1yis MOHTaxa B
cToiky, 138
KommnnexT 1151 MOHTaka B CTOHKY
RM2000B, 138
Kypce
3arpyska kypca, 85
3amyck nabopaTopHBIX
pabor, 85
Kypcop, kHomnka, 86
KypCOpBI
aMIuTyzna, 86
amromutyna st bI1D, 86
aMIUTUTYyAHbIE, 27
BpEMEHHEBIE, 27
Bpems, 86
W3MEpEeHHs B CIIEKTpe
BII®, 61
HCITOIb30BaHue, 86
OCHOBHBIE cBeAcHUs, 27
MIpUMEpHI U3MepeHus, 34
perynupoBka, 86
gactoTta 11 bIID, 86
KypCOpbl aMIUIUTYABI, 27, 86
cnektp bIID, 61
Kypcops! ammutyaer, 27
Kypcopbl BpeMeHH, 86
Kypcops! Bpemenn, 27
KypCOpPBI YacCTOThI, 27
criektp BIID, 61

]
nyma, 47
BII®, 60

IIpeameTHbIl yKa3aTelb

MaciTad

1o BepTHKanu, 24

10 TOpU30HTaIH, 24

mpoOHUK Toka, 6, 120
Macurab

rpy6o, 120

TouHO, 120

3JIEMEHT yIpaBiaeHus, 12
macmtab bI1d

o BepTUKanu, 57

10 TOpU30HTaIM, 57
MacmTab Bpemenu, 13
Macmrab Bpemenu, 23
MacmTab mo ropu3oHTaIH,

3JeMeHT yrpasienus, 13, 93
MaciuraOHas ceTka, 88
MacurrabHas cetka, 26
Maremaruka

MeHro, 93

dhysakm, 93
MareMarnka, KHOIIKa MEeHI0, 12
MeaH/p

¢byHKIHS ABTOyCTaHOBKA, 82
MEHIO

ABronuanaszon, 78

ABroycTaHoBKka, 80

BII®, 57
n3Mepenus, 94
Kypcop, 86
Marematnka, 93
OTIOpHBIC

OCIIMJLIOTPaMMEI, 99
1o BepTHKanu, 119
0 TOPU30HTAIH, 92
COop naHubIX, 75
Cepsuc, 114
cuHxpoHuzauus, 107
COXpaHEeHHe H
BoccraHoBjeuue, 100
crpaBka, 92
JKkpaH, 88
MEeHIO ABTOAUAIA30H, 78
MeHI0 ABTOycTaHOBKa, 80
MeHI0 BoccraHoButh
HacTpoiiky, 104
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IIpenmeTHBbIN yKa3aTelb

MeHI BoccraHoBuTh
ocruiorpamMmy, 105
MeHto Uzmepenus, 94
MmeHto Kypcop, 86
MEHIO OIIOPHBIX
ocuwymorpamMm, 99
MeHto COop JaHHBIX, 75
mento Coxp/Boccr
COXpaHEHHe Ha
3aIIOMHHAIOIIEM
yctpoiictee USB, 65
MeHIo CoxpaHeHHEe U
BoccraHoBieHue, 100
MeHto Coxpanuts Bce, 101
MeHI0 CoXpaHUTb
m3obpaxenue, 101
MeHI0 CoOXpaHUThH
HacTpoiiky, 102
MeHI0 COXpaHUTh
ocruiorpammy, 103
MUKPOIPOTPAMMHOE
obecriedeHne, OOHOBIIEHUE
Unrepuer, 7
MSTKHN QyTisp, 3aka3, 139

H

HaiikBucra
yacTora, 56
HaKJIoH, 22
HACTPOMKa MO0 YMOTYAHHUIO
BoccTaHoBiienue, 105
HacTtpoiika o ymonyanuto, 88
Hacrpoiika no ymon4anuto,
KHOIIKa
HacTpoWKa MapaMeTpoB
U DJIEMEHTOB
ynpasieHus, 143
COXpaHsIoLuecs
HacTpoiiku, 144
HaCTPOUKHU
OCHOBHEBIE CBeAcHHUA, 19
COXpaHeHHEe H
BoccTaHosienue, 100
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0]

0OHOBIIEHUE
MHUKPOIIPOTPaMMHOTO
ob6ecrieuenust, 119
OOBIYHBIA PEXUM
BOCCTaHOBJICHHE HACTPONKH
1o ymonyanuto, 20
OOBIYHBIA PEXKUM
cuHxpoHuzauuu, 108
OTPaHUYCHHE ITOJIOCHI
MIPOITYCKaHUS
1o BepTukanu, 120
cuHxpoHuzauus, 108
OTPaHUYCHHE ITOJIOCHI
MPOIYCKAHUS 10
BepTuKamy, 120
OnuHOYH 3aImycK, KHOTKa, 77
JICHCTBHSI, BBITIOIHICMBIC
ocuwiorpagoM mpu
Ha’KaTHH KHONKH, 21
OMHOYHBIN CUTHA
npumep npumeHenus, 40
OKHA
crektp BIID, 58
Oxkno BII®
miaockoe, 59
[IpsmoyromeHOE, 59
Xeunwunra, 59
Onucanue
ob6mue, 1
OrmopH.
KOHTakKT, 16
OnopH, KHoOmKa, 15
OTIOPHBIE OCIAIUIOTPAMMBI
oTtoOpakeHue U ynaneHue, 99
COXpaHEHHE U
BoccTaHoBjeHue, 105
Orn
Ka6ens nutanus, 140
Haknanka Ha mepenHO0
nmaHe b Ha
COOTBETCTBYIOIIEM
si3pIKke, 140
O6cmyxuBanue, 140
[Ipo6uuk, 140

ocnabnenue
MPOOHUK 71T M3MEPEHUS
HanpsKeHus, 6
OCHMJIIOTPaMMBI
BpeMeHHas 001acTh, 55
BBINOJIHEHUE U3MEPEHUN, 26
3HAUEHHE CTUIIS
otoOpakeHus, 88
macitad, 24
rmojoxenue, 24
npeoOpa3oBaHue B LIU(PPOBYIO
dopmy, 23
pactsoxerue, 93
cOop gaHHBIX, 23
cxkarue, 93
cCKaHupoBaHue, 77
yaaleHue ¢ 3kpaHa, 121
ocuuiorpad
ornricanue GyHKIH, 19
nepeHue naHenu, 9
nonkirouenue k 11K, 71
MTOJIKITIOUEHUE K CHCTEME
GPIB, 73
yCTaHOBKA JaThl W
BpemeHH, 117
0TOOpaKeHNE
ocrutorpamM, 119
omnopHsie, 99
oTtoOpakeHHe TOUKaMu, 88
OXJIaXKJICHNE KOHBEKIMEH, 3

M

namsTh

3allOMUHAIOLIEE YCTPOHCTBO
USB, 63

HacTpoiiku, 100
ocruutorpammsl, 100
CHUMKH 3Kkpana, 100

TIanKu
nepeumMeHoBanue, 119
co3ganmue, 118
ymanenue, 113, 118
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napaMmeTp npoOHUKa
COOTBETCTBHE HACTPOiiKe
ocnabneHust TpoOHHUKA
HanpsoKeHus, 6
yCTaHOBKa MaciTaba
npoOHHKA TOKa, 6
[Mapamerp npobuuka, 140
[lepeBenennrie Ha
COOTBETCTBYIOIINE SI3BIKH
HaKJaJKU JJIs IepeaHen
manenu, 140
MeperMeHOBaHre (PaiyIOB WITH
mamnok, 119
MEPEKITI0YaTeNb 0CIadIeHYsI, 6
repeMenieHrne
10 BepTUKaIu, 24
10 TOPU3OHTANH, 24
¢aiinosas cucrema, 118
MEPEMHOKEHHE OCIIIIOrpPaMM
MEHIO MaTeMaTHYECKHUX
¢bynkuuit, 93
MTUKOBast JIETEKIIHS, PEXKIM
peructpauuu, 23, 76
MK
MOJIKITIOUEHUE K
ocrutorpady, 71
IUIOCKOE, OKHO, 59
M0 BEPTUKAIH
macitad, 24
MeHro, 119
nojoxkenue, 24
py4Ka perylupoBKH
nooxkenus, 12
cocrtosHue, 117
10 TOPU3OHTAIU
WCKa)XEHUs, BpEMEHHAS
obmacte, 25
Macmrab, 24
MeHIo, 92
noJioxkenue, 24
peXuM ckaHupoBaHus, 77,93
cocrostHue, 117
0 JINHUY CBSI3U
YCTaHOBKa MPOTrPaMMHOTO
obecrieueHus
OpenChoice, 71

KoHTponbHO-n3MmepuTenbHble Npubéopbl U 06opyaoBaHne

MOJIaBJICHUE IITYMOB
BRIUMTAHHE, 93
OTpaHUYEHHE TOJO0CHI

MPOIYCKaHUs IO

BepTukamu, 120
pPeXUM ycpeaHeHus, 75
THIT BXOZA

cuHxpoHuzauuu, 108

MOJICYET YMCIIa BKITIOYCHHUN
ocrmutorpada, 117

IToxa3aHus nEeHTpUpPOBaHUSA
CUTHajla BPEMEHHU 110
KOOpAMHATHOM ceTke, 11

MOJIOKEHHE
o Beprukanu, 119
1o ropuszoHTan, 24, 92

ITonoxenue
cunxponuzanus, 110

[Tomoxxenwne, 3I€MEHT yIpaBIeHUS
Mo BepTHKanu, 12
10 TOPU30HTANH, 12

ITonspuocth
CHHXPOHHU3ALNUU TIO

Buneocursary, 110
CUHXPOHHU3ALHUS 10

JUTATENBHOCTH

uMmmynbea, 111

MOPT 3allOMHHAOLIETO
ycTpoiictea USB, 63

nopt ycTpoiicts USB, 70

TTOPTHI
3allOMHHAIOIIEE YCTPOHCTBO

USB, 63
nociuecseuenue, 88
ITocnecBeuenue, 89
IIpenenbHeIil TECT
puMep NpuMeHeHus, 53
TIPUMEPHI TPUMEHEHUS
aBTOMaTU4ecKasi yCTaHOBKa
MpEEIOB U3MEPEHUN NpH
WCCIIEZIOBAaHUH CUTHAJIOB
B TOUKax 3amepa, 33

aBTOMaTn4ecKkasl yCTaHOBKa,
Hucnonb3oBanue, 30

aHanu3 auddepeHaIbLHOTo
KOMMYHHKAIIHOHHOTO
curaama, 48

IIpeameTHbIl yKa3aTelb

aHaju3 curHama, 38
BBITIOTHEHNE aBTOMaTHYECKAX
n3Mepenui, 31
BBITIOJIHEHUE KYPCOPHBIX
u3MepeHuit, 34
M3MEpEeHNEe aMILTATYIbI
KOJIe0aTeTbHOTO
MEPEXOTHOTO
npouecca, 34
U3MEpeHne BPEMEHU
HapactaHus, 37
WU3MEpEeHHe NIByX
curaauaos, 31
U3MEpEeHUe AIUTENbHOCTH
uMIyinesca, 36
M3MEpEeHHe 3aJEePIKKI
pacmpocTpaHeHUS
curHana, 41
WU3MEPEHNE YaCTOTHI
KOJIe0aTeTbHOTO
MEePEXOTHOTO
npouecca, 34
HCITOJIb30BAHHC
mocjiecBeyeHus, 52
WCTIOJIh30BAaHUE PEKUMA
XY, 52
UCTIONIb30BaHue (DyHKINU
mactitabda, 47
KypCOpBL, UCIIONIb30BaHue, 34
ONTHMH3AINUS PETUCTPALNN
maHHerX, 40
MTUKOBast JIETEKIHS,
HCIIOJIb30BaHue, 38
MPUMEHEHUE
ABTOMaTUYECKOTO BHIOOpA
MpEeIOB U3MEPEHUH NSt
WCCTIEIOBAHUS CUTHAJIOB
B TOUKax 3amepa, 33
MPOCMOTP HM3MEHEHHH
nMIieganca B cetu, 50
MIPOCMOTP CUTHAJIA C BBICOKHM
ypoBHeM 1myma, 38
pacdet kodddunmenta
ycuneHus, 33
perucTpanusi OIUHOYHOTO
curhama, 40

PyxoBoncTBO 10 skcrutyarauu ociuniorpados cepuun TBS1000B u TBS1000B-EDU 151

www.tehencom.com



000 "TexaHkom"

IIpenmeTHBbIN yKa3aTelb

CUHXPOHHU3ALUS IO
BHIEOCHUTHANY, 44
CHHXPOHU3AIHUS TIO
HAMITYJIBCY OTMPEICIICHHON
JUTHTEITBHOCTH, 43
CHHXPOHHU3AHS TI0 TIOJISIM
BUgeocuruana, 45
CHHXPOHHU3AIUS [0 CTPOKAM
BUJIeocHTHAa, 46
CHIDKEHHUE YPOBHS Iryma, 39
yCpeIHeHue,
HCITOJIb30BaHue, 39
IIpumepsl mpUMeHEHUS
aBTOMATUYCCKUE
u3mepenus, 30

npeaenbHbIi TecT, 53

perucTpanus JaHHBIX, 52
[Ipunagnexnocru, 137
IIpunynurenpHblil 3anyck, 13
POOHUKH

6e30macHoCTh, 4

KOMITEHCAIHsI POOHUKA

HaNpsOKeHUs BPYUYHYIO, S

HanpsDKCHUE U

3aryxanue, 120
MEPEKITI0YaTENb
ocnabnenus, 6

TOK H MacIrab, 6
[IpoOHUKHK

KoMIieHcarusa, 16
MPOOHUKH TOKA

yCcTaHOBKa Maciurada, 6, 120
MPOOHUKH,

JIONOJIHUTENbHBIE, 138
mpoBepka paborocnocodHoCTH, 3
MIPOCMOTP B WHTEpBAJE 10

cuaxponusanuu, 110
IIpocmotp curnana

CHUHXpOHU3auuu, 13
MIPOYIINHA IS 3aKpPETUICHHUS

npubopa, 3
[IpsimoyronbHOE, OKHO, 59
ITyck/crom, kHOTKA, 16, 77

JICHCTBUSI, BBITIOJIHICMBIC

ocuuiorpagoM mpu
Ha’KaTWU KHOMKH, 21

KoHTponbHO-n3MmepuTenbHble Npubéopbl U 06opyaoBaHne

P

pasBepTKa
3aaepxka, 93
MacIuTad 1o ropu3oHTamm, 93
pa3max nrymoB, 89
pasHocTh a3, 90
paspereHue
To4yHO, 121
paspemenue «Ipydo», 120
paspetienue «Tounoy», 120
pazbeMbl
Kananer 1 u 2, 16
MOPT 3aIIOMHUHAIOIIETO
ycrpoiictBa USB, 63
nopt ycrpoiicts USB, 70
Ext Trig (Buemmnss
CUHXpOHU3aIwms), 16
PROBE COMP, 16
Passemsr PROBE COMP, 16
pacdeTHas OCLUIUIOrpaMMa
JIOTTYCTHMBIE €INHUIIBI
n3Mepenns, 94
perucrpanus JaHHBIX
O0OHOBJICHHE
n3obpaxenus, 78
OCTaHOBKa, 78
MpUMEpP OIUHOYHOTO
curHaia, 40
Perucrpanus naHHbIX
npUMep MpUMEHEHus, 52
perHucTpanys CUTHAJIOB
OCHOBHBIC CBelicHUs, 23
PEIKO MOBTOPSIOIIUECS COOBITUS
OeckoHeuHOe
rnociecBeuyenue, 89
PEXHUM aBTOMAaTHYECKOMN
cuHxpoHuzauuu, 108
PEXUM MUKOBOM ACTEKINH, 75
pexuM MpoKpyTKH Cm. PEKUM
CKaHUPOBAHUS
peXuM ckaHupoBanus, 77, 93

pexxumbl cOopa naHHbIX, 23, 75
BBIOOpKa, 23
Bribopka, 75
ITuk. nmerek., 76
MUKOBas AeTeKIus, 23
Cpennee, 77
ycpenHenue, 23
PykoBoacTso
Oo6cnyxuBanue, 139
ITonp3oBarens, 139
ONeKTpOHHOE
PYKOBOJICTBO IO
mporpamMmmupoBanuio, 139
PykoBoncTeo mo
oOciyxuBanuto, 139
PykoBozacTBo 1o
nporpamMmmupoBanuo, 139
PykoBoncTeo 1o
skcruryatanuu, 139

C

CO6op naHHbIX, KHOTIKA, 15, 75
CBSI3b 110 IEPEMEHHOMY TOKY
no BepTukanu, 119
cuHxpoHuzanus, 108
CBSI3b 110 TIOCTOSTHHOMY TOKY
o BepTukanmu, 119
cuHxpoHuzanus, 108
CEPBUC, mento, 114
CepBUCHAs CIIyk0a
CIIHCOK OIIMNOOK
KaK CIPaBOYHBIN
Mmarepuain, 117
Cepaucubie onuuu, 140
CUHYCOHJIATbHBIE CUTHAJIBI
(dhyHkus ABroycTaHoBka, 81
CHHXpOHMU3.
MIOJIIPHOCTH
Bujcocurdana, 110
CUHXPOHHU3ALUA TI0
CTPOKE WJIH TIOIIO
Bumeocuraama, 111
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CHHXPOHU3ALINS
Bugeo, 110, 111
BbIIEpKKa, 113
JAHHBIE B MHTEpBaJE J0
cuHXpoHu3auuu, 110
uctounuk, 21, 108, 111
KpyTusHa, 108
meHro, 107
HaKIoH, 22
onpenaenenue, 20
IoJjie 4acToTel, 112
noJioxkenue, 22
MTOJIIPHOCTH, 111
npuHyauTenpHas, 113
[IpunynurensHelif 3amyck, 13
npocMotp, 113
pexumsr, 21
pexxumsl: aBro, 108
peXuMBbl: HOpMasbHbIH, 108
cuHXpoumynbse, 111
cocrosHue, 117
U BXoxa, 21, 108, 109
TUIBL, 21
ypoBeHs, 13, 22,107
®ponr, 108
CHHXPOHHU3AINS 110 [UTUTEIHHOCTH
uMmmynbea, 111
CHUHXPOHHU3ALMS TIO TOJISIM
BUnmeocuraama, 111
cuHXpoHu3anws mo ¢pponty, 108
CHHXPOHU3ALMS CTPOKAMHU
Bungeocuraama, 110
CHHXpOHM3AIHS, TTOKa3aHMUs
cocrostaus, 10
CUHXPOHU3UPYIOIINE
uMmIynbscel, 111
crcTeMa MEHIO
HCIONIb30BaHue, 12
cucrema GPIB
MTOJKITIOUYEHUE K
ociwuuiorpady, 73
CKaHMpOBaHUE CUTHaja, 93
CIIOKEHHE OCIHIIIOTPaMM
MEHIO MaTeMaTUYIeCKHUX
¢bynkuuit, 93

KoHTponbHO-n3MmepuTenbHble Npubéopbl U 06opyaoBaHne

CHHMOK 3KpaHa
coxpaHeHue B ¢atine, 69
coobmenus, 11
COCTOSIHHE
JTOTIOJTHUTENbHBIE
cBemenus, 117
cucrema, 114
Coxp/BBI30B, KHOTIKA, 15
COXpaHEeHHe
Bcex (ailjioB Ha
3aIIOMHMHAIOLIEM
ycrpoiictee USB, 67
Hactpoiiku, 105
ociiorpammsl, 105
(aitloB CHUMKOB Ha
3aITOMHHAIOIIEM
ycrpoiictee USB, 69
COXpaHUTh
HacTpoiiku, 20
CoxpaHuTh Ha
USB-yctpoiicte, 64
criektp BIID
M3MEpEeHUs aMIUTATYA |
4acTOT C MTOMOIIBIO
KypcopoB, 61

OKHO, 58
otobpaxenue, 57
mojs, 58
NPUIOKEHHUS, 55
npouecc, 55

yBenuuenue, 60
gactota HaitkBucra, 56
CupaBka, 92
CIIPABOYHUK
BBIBOJI JUIs MPOOHUKA, 5
pa3beM MpoOHUKa, 5
Cpennee
PeKHUM perucTpanuu, 75
cpeqHee 3HauEHUeE,
usmepenue, 97
Cuerunk, 84
ChEMHOE YCTPOWMCTBO XpaHCHHUS
¢atinos
3aIllOMUHAIOLIEE YCTPOHCTBO
USB, 63

IIpeameTHbIl yKa3aTelb

.

Tekymias namnka, 65, 118
TexHnueckne XxapakTepUCTUKHI
ocrmutorpag, 123
THUII BXOAA
cuHXpoHu3anus, 21
Tun Bxoma
o Beptukanu, 119, 121
cunaxponuzanus, 109
TPAHCIIOPTHBIM KOHTEHHED,
3aka3, 139

y

yaajeHue
¢aiinos nim namox, 118
yIalleHue OTOPHBIX
ocuwyiorpamMmm, 99
yaanaeHue ocuuuiorpamMm, 119
yaanenue ¢aino nim namnox, 113
YHHUBEpCajbHas pyuka, 14
ynpasnenue ¢aitnamu, 118
BBIOOp (paiiiioB wiu
mamok, 118
IepeuMeHOBaHNEe (PailIoB WITH
manok, 119
NepeMeIIeHre M0 CTPYKType
Kkaranoros, 118
COZIEPKIMOE
3aIIOMHMHAIOIIETO
yctpoiictea USB, 118
co3manue (HhalaoB WM
manok, 118
ynanenue (aiioB wUiu
mamok, 113,118
ypoBeHsb, 13, 22
YpoBEHb, BIEMEHT
yrpasienus, 13
YCpEAHEHNE, PEeXUM
peructpauuu, 23,77
Ver. va 50%, 13
YCTaHOBKA
MPOTPaMMHOTO 00€CTICUeHUS
OpenChoice na I1K, 71
YcraHoBka jaThl 1 BpemeHu, 117
yCTaHOBKA Ha HOJb, 13
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IIpenmeTHBbIN yKa3aTelb

®

¢burypsr Jluccaxy
¢dopmar XY, 90
thopmar
rpaduueckux daitio, 69
3allOMHHAIOLIEE YCTPOHCTBO
USB, 64
®dopmar
9KpaH, 88
¢dopmar daiinos CSV, 103
thopmarsl rpadugeckux
¢aiinos, 69
(hyHKIIHH
0030p, 1
(hyaknun ABromuanasoH, 20
BBIKJIIOUEeHHE, 79
0030p, 78
(hyHKIIMA ABTOyCTaHOBKa, 19
BI1D, 82
BUJIEOCHUTHAJ, 82
UMITYAbC, 82
Korja ucnonsiyercs, 81
MeaHp, 82
0030p, 80
OtmMmeHa, 82
CHUHYCOU/IaJIbHBIC
curHansi, 81
YPOBEHB I10 MTOCTOSHHOMY
TOoKy, 80
urymel, 81
Oyuxuus, 91
(hyHKIIHMST aBTOKaTMOPOBKH, 7
OynKyst KHONKK «COXpaHUTB
COXpaHEHHE Ha
3aITOMHHAIOIIEM
yctpoiictee USB, 67

X

XeHHMHTa, OKHO, 59

y

yacTora
roJsie CMHXpoHu3anuu, 112
YacroTta BEIOOPKHU
MakcuMyM, 76
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4ackl
YCTaHOBKA NIaThl H
Bpemenu, 117
Yuctka, 141

Ll

LIHYpHI IUTaHUs, 2

d

JKpaH
MeHI0, 88
moJs, 9

IocjecBeueHne, 88
ctuib (UaBepcus), 120
CTWJIb OCHIIIIOTpaMM, 88
THUII: BEKTOPHI UM TOUKH, 88
dopmar XY, 88
¢dopmar YT, 88
SIPKOCTh, &8
DKpaHHas HAAMHICHh
BII®, 58
3anyck, 11
Kanam, 11
obuue cBeneHus, 9
[Tonoxenue u MacmTad 1o
ropuzoHTanu, 11
Co6op mannbprx, 10
Cocrosiaue
cuHXpoHu3auuu, 10
IlenTpupoBaHue curxana
BPEMEHHU TI0
KOOpAMHATHOM ceTke, 11
OKpaHHas HAANUCH KaHana, 11
DKpaHHas HAAIMKHCH O
peructpauuu, 10
DKpaHHas HA/MUCH TTOJIOKCHHS
n Macmraba 1o
ropusoHTanu, 11
JJIEKTPONUTAHUE, 2
9HEPro3aBHCHUMas aMSTh
¢aitner HacTpoliku, 100
(aiinel OMOPHBIX
ocuuiorpamM, 100

A

SIPKOCTb, 88

B

BMP, ¢opmar ¢aiina, 69

E

Ext Trig (Brenrnss

CHHXpOHHU3aINA), pa3beM, 16

J

JPG, popmar ¢aiina, 69

N

NTSC, crangapr, 110

0]

OpenChoice, mporpamMmmHOe
obecrieucHue
ycTaHoBKa, 71

P

PAL, ctannapt, 110

S

SECAM, craugapt, 110

X

XY
npuMep npuMeHenus, 51

tdhopmar orobpaxenus, 88, 90

Y

YT
(hopmar oroOpakeHus, 88
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