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TEKTRONIX SOFTWARE LICENSE AGREEMENT

This End User Agreement (‘“Agreement”) is an agreement between Tektronix,
Inc., an Oregon corporation, and its corporate affiliates, subsidiaries, and
divisions as applicable (collectively, “Tektronix,” “we,” “us,” or “our”) and You
(including any entity or organization you represent, collectively, “Customer” or
“You”). Please read this Agreement carefully as this Agreement governs the
terms and conditions under which You are permitted to use Tektronix’s software

and services.

THE SOFTWARE, ENCODED OR INCORPORATED WITHIN EQUIPMENT
OR ACCOMPANYING THIS AGREEMENT, IS FURNISHED SUBJECT TO
THE TERMS AND CONDITIONS OF THIS AGREEMENT. BY INDICATING
YOUR ACCEPTANCE OF THESE TERMS BY SELECTING AN "ACCEPT”
OR SIMILAR BUTTON IN A SOFTWARE MENU, OR BY RETAINING THE
SOFTWARE FOR MORE THAN THIRTY DAYS OR USING THE
SOFTWARE IN ANY MANNER YOU (A) ACCEPT THIS AGREEMENT
AND AGREE THAT YOU ARE LEGALLY BOUND BY ITS TERMS; AND
(B) REPRESENT AND WARRANT THAT: (I) YOU ARE OF LEGAL AGE
TO ENTER INTO A BINDING AGREEMENT; AND (II) IF YOU ARE A
REPRESENTATIVE FOR A CORPORATION OR OTHER LEGAL ENTITY,
YOU HAVE THE RIGHT, POWER, AND AUTHORITY TO ENTER INTO
THIS AGREEMENT ON BEHALF OF SUCH ENTITY AND BIND SUCH
ENTITY TO ITS TERMS. IF YOU DO NOT AGREE TO THE TERMS OF
THIS AGREEMENT, TEKTRONIX WILL NOT AND DOES NOT LICENSE
THE SOFTWARE TO YOU AND YOU MUST NOT DOWNLOAD,
INSTALL, OR USE THE SOFTWARE. UNITED STATES GOVERNMENT
CUSTOMERS OR END-USERS MAY REQUEST A GOVERNMENT
ADDENDUM TO THIS AGREEMENT.

NOTWITHSTANDING ANYTHING TO THE CONTRARY IN THIS
AGREEMENT OR YOUR ACCEPTANCE OF THE TERMS AND
CONDITIONS OF THIS AGREEMENT, NO LICENSE IS GRANTED
(WHETHER EXPRESSLY, BY IMPLICATION, OR OTHERWISE) UNDER
THIS AGREEMENT TO ANY SOFTWARE THAT YOU DID NOT ACQUIRE
LAWFULLY OR THAT IS NOT A LEGITIMATE, AUTHORIZED COPY OF
TEKTRONIX’S SOFTWARE. THIS AGREEMENT EXPRESSLY EXCLUDES
ANY RIGHTS CONCERNING SUCH ILLEGITIMATE COPIES.

IF THESE TERMS ARE NOT ACCEPTABLE, THE UNUSED SOFTWARE
AND ANY ACCOMPANYING DOCUMENTATION SHOULD BE
RETURNED PROMPTLY TO TEKTRONIX (WITHIN 30 DAYS OF
PURCHASE) FOR A FULL REFUND OF THE LICENSE FEE PAID. (FOR
INFORMATION REGARDING THE RETURN OF SOFTWARE ENCODED
OR INCORPORATED WITHIN EQUIPMENT, CONTACT THE NEAREST
TEKTRONIX SALES OFFICE.)

DEFINITIONS

“Equipment” means Tektronix equipment that the Software is encoded or
incorporated within or installed onto.

LICENSE

Subject to the terms and conditions of this Agreement, Tektronix grants You a
non-exclusive, non-transferable license to the Software, as follows
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TEKTRONIX SOFTWARE LICENSE AGREEMENT

viii

You may:

1.

Use the Software with the Equipment, or if the Software is not encoded or
incorporated in any Tektronix equipment, on no more than one machine at a
time; and

Copy the Software for archival or backup purposes, provided that no more
than one (1) such copy is permitted to exist at any one time, and provided
that each copy includes a reproduction of any patent or copyright notice or
restrictive rights legend that was included with the Software, as received
from Tektronix;

Fully transfer the Equipment to a third party but only if prominently
accompanied by this End User License Agreement, and such third-party
recipients agree to be bound by the terms of this Agreement; and

Integrate Tektronix products that contain the Software into a system and sell
or distribute that system to third parties, provided that those third parties are
bound by the terms of this Agreement, and provided that You (i) do not
separate the Software from any Equipment it is incorporated into, (ii) do not
retain any copies of the Software, and (iii) do not modify the Software.

You may not:

1.

Use the Software other than for its intended purpose as provided above in the
section “You may,” or in conflict with the terms and restrictions of this
Agreement;

Distribute or transfer the Software to any person or organization outside of
Your organization without Tektronix’s prior written consent, except in
connection with a permitted use authorized in “You may” paragraphs 3 or
4 above;

Decompile, decrypt, disassemble, or otherwise attempt to derive the source
code, techniques, processes, algorithms, know-how, or other information
(collectively “Reverse Engineer”) from the Software or permit or induce any
third party to do so, except to the limited extent allowed by directly
applicable law or third party license (if any), and only to obtain information
necessary to achieve interoperability of independently created software with
the Software;

Modify, translate, adapt, or create derivative works of the Software, or merge
the Software with any other software;

Copy the documentation accompanying the Software;

Remove any copyright, trademark, or other proprietary notices from the
Software or any media relating thereto; or

Export or re-export, directly or indirectly, the Software or Equipment, any
associated documentation, or systems created in accordance with “You may”
section 4 above, to any country to which such export or re-export is restricted
by law or regulation of the United States or any foreign government having
jurisdiction without the prior authorization, if required, of the Office of
Export Administration, Department of Commerce, Washington, D.C. and the
corresponding agency of such foreign government;

Use the Software or Equipment in any manner or for any purpose that
infringes, misappropriates, or otherwise violates any intellectual property
rights or other proprietary rights of any person, or any applicable laws;
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9. Use the Software or Equipment in a network or system with other products or
services that are incompatible, insecure or not compliant with applicable
laws;

10. Bypass, circumvent, damage or otherwise interfere with any security or other
features of the Software or Equipment designed to control the manner in
which they are used, or harvest or mine Tektronix’s proprietary content or
information from the Software or Equipment.

THE SOFTWARE MAY NOT BE USED, COPIED, MODIFIED, MERGED,
OR TRANSFERRED TO ANOTHER EXCEPT AS EXPRESSLY PERMITTED
BY THESE TERMS AND CONDITIONS.

FEEDBACK

If You provide feedback to Tektronix concerning the functionality and
performance of the Software or Equipment, including without limitation
identifying potential errors and improvements, any comments, questions,
suggestions, or the like ("Feedback"), Tektronix is free to use such Feedback
without any attribution, compensation, or restriction in any manner to improve or
enhance its products, irrespective of any other obligation or limitation between
the Parties governing such Feedback. You hereby grant Tektronix an irrevocable,
worldwide, perpetual, royalty-free license to use Your Feedback for any purpose
whatsoever and waive any moral rights You may have in the Feedback.
Tektronix is not obligated to use Your Feedback.

OWNERSHIP

Title to the Software and all copies thereof, but not the media on which the
Software or copies may reside, shall remain with Tektronix or others from whom
Tektronix has obtained a respective licensing right.

GOVERNMENT NOTICE

If the Software or any related documentation is acquired by or for an agency of
the U.S. Government, the Software and documentation shall be considered
“commercial computer software” or “commercial computer software
documentation” respectively, as those terms are used in 48 CFR §12.212, 48 CFR
§227.7202, or 48 CFR §252.227-7014, and are licensed with only those rights as
are granted to all other licensees as set forth in this Agreement.

TERM

The license granted herein is effective until terminated. The license may be
terminated by You at any time upon written notice to Tektronix. The license may
be terminated by Tektronix if You fail to comply with any term or condition and
such failure is not remedied within fifteen (15) days after notice hereof from
Tektronix. Upon termination by either party, You shall return to Tektronix or
destroy, the Software and all associated documentation, together with all copies
in any form.

IF YOU TRANSFER, DISTRIBUTE, OR OTHERWISE MAKE AVAILABLE
ANY COPY, MODIFICATION, OR MERGED PORTION OF THE
SOFTWARE WITHOUT THE AS EXPRESS PERMISSION OF THESE
TERMS AND CONDITIONS OR PRIOR WRITTEN CONSENT OF
TEKTRONIX, YOUR LICENSE WILL BE IMMEDIATELY AND
AUTOMATICALLY TERMINATED.

LIMITED WARRANTY
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Tektronix does not warrant that the functions contained in the Software will meet
Your requirements or that the operation of the Software will be uninterrupted,
secure, or error-free.

EXCEPT AS SEPARATELY PROVIDED IN A WRITTEN WARRANTY
FROM TEKTRONIX, THE SOFTWARE IS PROVIDED “AS IS” WITHOUT
ANY WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING
BUT NOT LIMITED TO, THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, TITLE, QUIET ENJOYMENT,
AND NON-INFRINGEMENT.

THE SOFTWARE IS NOT DESIGNED OR INTENDED FOR USE IN
HAZARDOUS ENVIRONMENTS REQUIRING FAIL-SAFE
PERFORMANCE INCLUDING WITHOUT LIMITATION, IN THE
OPERATION OF NUCLEAR FACILITIES, AIRCRAFT NAVIGATION OR
COMMUNICATION SYSTEMS, AIR TRAFFIC CONTROL, WEAPONS
SYSTEMS, DIRECT LIFE-SUPPORT MACHINES, OR ANY OTHER
APPLICATION IN WHICH THE FAILURE OF THE SOFTWARE COULD
LEAD TO DEATH, PERSONAL INJURY OR SEVERE PHYSICAL OR
PROPERTY DAMAGE (COLLECTIVELY "HAZARDOUS ACTIVITIES").
TEKTRONIX AND ITS AFFILIATES, LICENSORS, AND RESELLERS
EXPRESSLY DISCLAIM ANY EXPRESS OR IMPLIED WARRANTY OF
FITNESS FOR HAZARDOUS ACTIVITIES.

LIMITATION OF LIABILITY

IN NO EVENT SHALL TEKTRONIX, ITS AFFILIATES, LICENSORS, OR
RESELLERS BE LIABLE FOR: (1) ECONOMICAL, INCIDENTAL,
CONSEQUENTIAL, INDIRECT, SPECIAL, PUNITIVE OR EXEMPLARY
DAMAGES, WHETHER CLAIMED UNDER CONTRACT, TORT OR ANY
OTHER LEGAL THEORY, (2) LOSS OF OR DAMAGE TO YOUR DATA OR
PROGRAMMING, LOSS OF PROFITS, BUSINESS INTERRUPTION, OR
OTHER PECUNIARY LOSS ARISING FROM THE USE OF (OR INABILITY
TO USE) THE SOFTWARE, (3) PENALTIES OR PENALTY CLAUSES OF
ANY DESCRIPTION, (4) ANY DAMAGE, CLAIMS, OR LOSSES
RESULTING FROM THE USE OF THE SOFTWARE IN CONJUNCTION
WITH OTHER PRODUCTS OR SERVICES (INCLUDING THIRD-PARTY
PRODUCTS OR SERVICES); OR (5) INDEMNIFICATION OF YOU OR
OTHERS FOR COSTS, DAMAGES, OR EXPENSES RELATED TO THE
GOODS OR SERVICES PROVIDED UNDER THIS LIMITED WARRANTY,
EVEN IF TEKTRONIX OR ITS AFFILIATES, LICENSORS, OR RESELLERS
HAVE ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.
BECAUSE SOME STATES/JURISDICTIONS DO NOT ALLOW THE
EXCLUSION OR LIMITATION OF LIABILITY FOR CONSEQUENTIAL OR
INCIDENTAL DAMAGES, SOME OF THE ABOVE LIMITATIONS MAY
NOT APPLY TO YOU, BUT THEY SHALL APPLY TO THE MAXIMUM
EXTENT PERMITTED BY LAW. NOTWITHSTANDING ANYTHING
HEREIN TO THE CONTRARY, IN NO EVENT SHALL TEKTRONIX’S
TOTAL AGGREGATED LIABILITY TO YOU FOR ALL DAMAGES IN
ANY ONE OR MORE CAUSES OF ACTION EXCEED THE AMOUNT
RECEIVED BY TEKTRONIX FROM YOU FOR THE SOFTWARE OR
EQUIPMENT.
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You are solely responsible for Your data. You must back up Your data before
Tektronix or a third party performs any remedial, upgrade, or other work on Your
systems, including any Equipment. If applicable law prohibits exclusion of
liability for lost data, then Tektronix will only be liable for the cost of the typical
effort to recover the lost data from Your last available back up.

SECURITY DISCLAIMER

This Software and its associated Equipment are not designed or intended to be
used with unsecure networks. You acknowledge that use of the Equipment may
rely upon certain networks, systems, and data communication mediums that are
not controlled by Tektronix and that may be vulnerable to data or security
breaches, including, without limitation, internet networks used by Your internet
providers and the databases and servers controlled by Your internet providers.
Tektronix shall not be liable for any such breaches, including without limitation,
damages and/or loss of data related to any security breach, and disclaims all
warranties, including any implied or express warranties that any content will be
secure or not otherwise lost or altered.

For the avoidance of doubt, if You choose to connect this Software or Equipment
to a network, it is Your sole responsibility to provide and continuously ensure a
secure connection to that network. You agree to establish and maintain
appropriate measures (e.g., firewalls, authentication measures, encryption, anti-
virus applications, etc.) to protect the Software and Equipment and any
associated data against security breaches including unauthorized access,
destruction, use, modification, or disclosure. Notwithstanding the foregoing, You
shall not use any Products in a network with other products or services that are
incompatible, insecure or not compliant with applicable laws.

THIRD-PARTY DISCLAIMER

The Software may contain software owned by third parties and obtained under a
license from those parties (“Third Party Software”). Your use of such Third Party
Software is subject to the terms and conditions of this Agreement and the
applicable Third Party Software licenses. Except as expressly agreed otherwise,
third parties do not warrant the Third Party Software, do not assume any liability
with respect to its use, and do not undertake to furnish any support or information
relating thereto.

GENERAL

Unless the Customer is the United States Government, this Agreement contains
the entire agreement between the parties with respect to the use, reproduction,
and transfer of the Software, and shall be governed by the laws of the state of
Oregon.

You shall be responsible for any taxes that may now or hereafter be imposed,
levied or assessed with respect to the possession or use of the Software or the
rights and licenses granted under this Agreement, including any sales, use,

property, value added, and excise taxes, and similar taxes, duties, or charges.

Any waiver by either party of any provision of this Agreement shall not
constitute or be deemed a subsequent waiver of that or any other portion.

You may not assign this Agreement or any right or obligation under this
Agreement, or delegate any performance, without Tektronix’s prior written
consent. This section does not prohibit You from transferring the Equipment in
accordance with Subsections 3 and 4 of the Section titled “You may” above.
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All questions regarding this Agreement should be directed to the nearest
Tektronix Sales Office.
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BaxHasa nHdopmauma no TexHmke 6€30nacHoOCTH

Hacrosimiee pykoBOACTBO COMIEPKUT MpaBHiia U PEIOCTEPEKECHHUS, KOTOPHIC
cienyeT coOmoaarh s 6e30MacHoi dKCIUTyaTaly Iprudopa v Mo AepKaHus
ero B 6e3onacHoM coctosiHnH. MHbopMmanus o 6e3omacHoMy 00CITyKUBAHUIO
nprbopa MPUBOJUTCS B KOHIIE 3TOTO pa3Jena.

O6wpue npaBusia TeXHUKK 0e3onacHoOCTH

Hcnonp3yiite mpubop TONBKO yKa3aHHBIM CIIOCO00M. BHUMaTenbHO
03HAKOMBTECH C MIPUBEAEHHBIMH MTPABUIIAMU TEXHUKH 0€30MacHOCTH BO
n30exaHre MOJTyUYeHHs TPaBM, OBPEKICHUS U3ACTUS U MOAKIIOUYEHHBIX K HEMY
ycTpoiicTB. BHUMaTensHO mpounTaiite Bce MHCTPYKIUHU. CoxpaHsiiTe 310
PYKOBOJICTBO IS MCTIOJIb30BaHUS B Oy IyIIIEM.

CobnrofaiiTe Bce MeCTHBIC M OOIIEroCyIapCTBEHHbIE HOPMBI M ITPaBUIIa
0€e30I1acHOCTH.

Jlnst mpaBuiIbHOM 1 0€30MaCHOM 3KCILTyaTallui MPUO0Opa BaXKHO COOJIIOIATh HE
TOJIBKO HpI/IBeILéHHI)Ie B HACTOANIIEM PYKOBOJACTBE YKa3daHus, HO U
OOLIETIPUHSATHIC METOIBI O0CCIIeUeHHs OE30MTaCHOCTH.

HpI/I60p npeaHasHa4Y€CH JJId UCIIOJIB30BaHUA TOJIBKO 06y‘{€HHLIM TIIEPCOHAJIOM.

CHUMATB KPBIIIKY JJI pEMOHTA, TEXHUYECKOTO 00CITYKUBAHHS U
PETYIMPOBKH Pa3pelaeTcsi TONbKO KBATU(HUINPOBAHHBIM CHECIIUAINCTAM,
0CBEJJOMJIEHHBIM 00 UCTOUYHHKAX OMAacHOCTH B IPHOOPE.

Hepez[ Ka)XIbIM HCITIOJIb30BAHUECM HpOBCprITC HpI/I60p C IOMOIIIBIO U3BCCTHOI'O
HCTOYHHKA, YTOOBI YGCI[I/ITLCSI B €T0 HCIIPABHOCTH.

OrtoT nmpubop He MpeTHa3HAYEH 1 00HAPY>KEHHUs OTIACHBIX HAIPSHKEHUH.

Hcnone3yiite cpeacTBa HHANBUAYAIBHON 3aILUTHI IPH paboTe BOIM3H IPOBOAOB
I0J] OIIACHBIM HAIIPSKEHHEM BO M30€KaHUe MOPasKEHHS IIEKTPUIECKUM TOKOM
WM AYTOBBIM Pa3psaaoM.

Bo Bpemst paboThI ¢ 3THM MPUOOPOM MOKET MOTPEOOBATHCA AOCTYI K APYTHM
KOMITOHEHTaM OOJIBIION CHCTEMbl. BHUMATEILHO 03HAKOMBTECH C pa3JieliaMU 110
TEXHHMKE 0€30TIaCHOCTH PYKOBOJICTB IO PabOoTe C IPYrHMH KOMIIOHEHTaAMH
CHCTEMBI, C MEpaMU IPEJOCTOPOKHOCTH U MPEAYIIPEKICHUIMH IIPH €€
JKCILTyaTalyH.

HpI/I HCIIOJIBb30BAHHUHU 3TOTO OGOpy,Z[OBaHI/Iﬂ B COCTaB€ CHCTCMBI OTBECTCTBCHHOCTD
3a 0€30IaCHOCTh HECET M3rOTOBUTEIh KOMILIEKTHON CUCTEMEL.
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MoxapHas 6e3onacHOCTb U
npefoTBpaLleHne TPaBM

X1V

WUcnonb3yinte Hagnexawmi WHyp nuTaHua. /s noakinoyeHus npudopa K ceTu
3J'I€KTp00Ha6)KCHI/Iﬂ CJICOYCT UCIIOJb30BATh TOJIBKO IIHYP NUTAHUA JAHHOT'O
npubopa, cepTu(UIMPOBAHHBIN B CTPaHE UCTIOIb30BaHUSI.

He nomnp3yiiTeck MOCTaBIIEMBIM B KOMIUIEKTE CETEBBIM IITHYPOM JIJISI
MTOIKITIOYEHHSI IPYTHX TIPUOOPOB.

3asemnute npudop. 3azemieHne npuOOpa BBIMOIHACTCS Yepe3 MPOBOJIHUK
3a3€MJICHUA B IIHYPEC NMAUTAHUSA. Bo I/I36C)K3HI/IC TMOPAXKCHUA IJICKTPUICCKUM
TOKOM IIPOBO/I 323eMJICHHSI JJOJDKEH OBITh ITOJKIIOYEH K 3a3eMiieHuo. [Teper
IIOAKIIOYCHHUEM BBIXOJ0B U BXOJ0B HpI/IGOpa Y6CHI/ITCCL B HAJIMYHUH 3allIUTHOT'O
3a3eMJICHHSI.

He OTCOCZ[PIHHfITe MNPOBOJHUK 3a3€MJICHUA IIHYPA NUTAHUA.

OtknioyeHne nuTanus. OTcoeIMHEHNE IIHYPa MUTAHUS OTKII0YAET IPUOOp OT
WCTOYHHKA 3JIeKTpodHepruu. CM. yKazaHus 1o pa3MenieHuro. Pacmonaraire
npubop TakuM 00pa3oM, 4ToObI UMETh CBOOOIHBIN JIOCTYII K IIHYPY TTHTAHHS.
[Iayp nuTanus A0KEH OBITH BCET/Ia JOCTYIIEH 71l HEMEJIEHHOTO OTKIIIOYEHUS
npubopa B ciydae HEOOXOAUMOCTH.

CobntopaiiTe npaBuna NOACOeAUHEHNS U OTCOeANHEHUA. He npucoeuusiiTe 1 He
OTCOCI[I/IHHI;'ITC HpO6HI/IKI/I 1 U3MCPUTCIIBHBIC ITPOBOJA 11O/ HAITPAKCHUCM.

Hcnonp3yiiTe TOJBKO H30IUPOBAHHbBIC MPOOHUKN HAMPSKEHUS, H3MEPUTEIBHbIC
MIPOBO/IA U aalTePhl, IOCTABISCMBIC C IPHOOPOM HIH PEKOMEHI0BAHHbIC
xommanuent Tektronix.

Cobntopaiite gonycTUMble npefenbHble 3HAYeHUSA ANA BCeX COeANHUTENEN 1
KneMm. Bo n30exaHre BocTIIaMEHEHHUS WK IOPaKEHUS SJIEKTPUUECKUM TOKOM
HE ILOHyCKaﬁTC IMPEBBIICHUA NOITYCTUMBIX MPCACIBHBIX 3HAYCHUMN napamMeTpoB,
yKa3aHHBIX B MapKUpOBKe Ha npubope. [lepen monkmtoueHrneM npudopa
O3HAKOMBLTECH C JOTIOJIHUTCIbHBIMU CBEACHUAMMU O NIPCACIIbHBIX 3HAUCHUAX
napaMeTpoB, MPUBECHHBIC B PyKOBOJICTBE MO dKCILTyaTauuu. [lonb3ysck
nprbopoM, MPOOHMKOM HITH MTPHHAAJICKHOCTBIO, HE MPEBBIIIAiTEe HOMUHAIBHBIX
3HaueHui juig kareropun uzMepenuit (KAT.), a Takxke HOMHUHAIIBHOTO
HaIpsKEHUA U TOKA, KOTOPBIC YKa3aHbl I OTACIIBHOI'O KOMIIOHEHTA,
HUMEIOIIETO caMOe HU3KOe HOMUHaNIbHOE 3HaueHne. CoOIogaiiTe 0CTOPOKHOCTD
MIPY UCTIONB30BAaHUU U3MEPUTENILHBIX MTPOBOJIOB C ociiabieHuem 1:1, mocKonbKy
HanpspKeHHe ¢ HAKOHEYHHUKA POOHUKA MepeaaeTcsl HEMOCPEACTBEHHO B TPUOOP.

He noz[aBaﬁTe Ha COCANMHUTCIIN (B TOM YHCJIC Ha 06H_IyIO KJ'IeMMy) HaIlpsi’KEHUe,
MMpEBbIIITAOMICC NPCACIBHO JOITYCTUMOC UIA 9TOIO0 COCAUHCHU .

He nomyckaiite mpeBbIIeHNs MPEACTEHO JTOIMTyCTHMOTO HAMIPSKEHUS
IUTABAIOIIET0 IMOTEHIMAIA OOIIEH KIEMMEL.

He VICI10ﬂb3yI7ITe anI6op CO CHATbIMW 3NieMeHTaMu Kopnyca. BKCHHyaTaL[I/I}I
an/I60pa CO CHATBIMU KOXYXOM HJIU 3allITUTHBIMHA MAHCIISIMU WU C OTKPBITBIM
KOPITYCOM HEC JOITYyCKaCTCA. HmMmeetcs PHUCK NOpAKCHHUA OITACHBIM HAIIPAKCHUCM.

He npukacaiiTecb Kk OronéHHbIM y4yacTKkam 3neKTpuyeckux uenen. He mpukacaiitech
K HCU3O0JIUPOBAHHBIM COCIMHCHUAM U DJIEMEHTAaM 110 HAITPSXKCHUEM.

He ucnonb3yite npubop npu HanuuyMm COMHEHUN B ero ucnpaBHOCTU. Ecii ecTh
COMHEHHS B HCIIPAaBHOCTH MPUOOPA, clielyeT BHIIOIHUTH TUarHOCTHKY prbopa
C IPUBJICYCHUCM KBaJII/I(i)I/I]_[I/IpOBaHHOI“O crienuaancTa 1o TCXHM4YeCKoOMYy
00CITy)KHBaHHIO.

PykoBoncTBO 10 3kcmyatanuu ocumuiorpagos cepun TBS2000B



BaxHas nHcbopmaLwms no TexHuke 6e30nacHoCTy

OTKITIOYNTE TOBPEKAECHHBIN TTpHOOP. Vcmonp30Banne MOBPEKAEHHOTO HITH
HENpaBUIBHO padoTaroiero npudopa He pomyckaercs. [Ipu Hanmanm coMHeHHA
B 0e30MmacHOCTH MPHUOOpa BBHIKIIOYHUTE €T0 U OTCOEANHUTE IITHYP MATAHUS.
Hanecure Ha npubop 4€TKYI0 MAPKUPOBKY TSI IPEIOTBPAIICHUS €T0
JanbHEUIIEeH AKCILTyaTalluy.

[IpoBepbTe MPOOHUKU HANIPSIKEHUS, U3MEPUTENBHBIE TPOBOJIA U
IPUHALIEKHOCTH HA HAIMYNME MEXaHUYECKUX [TOBPEXICHUN IIEpe
HCIIOJIb30BaHHEM. 3aMEHUTE MOBPEXAEHHBIE AeMeHThl. He ncnomnb3yiite
MOBPEXAEHHBIE TPOOHUKH WM U3MEPHUTENbHBIE IPOBO/IA IPU HATUYHUU
OTOJIEHHBIX WJIM U3HOIICHHBIX J0 OOHAKEHUS HHAUKATOPHOTO CJIOS Y4aCTKOB.

Ocmotpute npudop nepen UCroab30BaHueM. Y 0eIuTeCh B OTCYTCTBUT
MOBPEKACHUI U HATTMYUH BCEX KOMIUIEKTYIOIIUX JAeTalei.

HCHOHLSyﬁTe TOJIBKO PEKOMECHIOBaAHHBIC CMCHHBIC KOMIIICKTYIOINUE U3CIIUA.

He I10]'Ib3yl7ITer I1pVI60p0M B yCnoBusx NOBbIWEHHOW BNAXHOCTH.

NMPUMEYAHMUE. [Ipu nepemewenuu npubopa uz Xono0Ho20 8 menjoe nomeueHue
603MOHCHA KOHOCHCAYUSL BTIAU.

He ucnonb3yiite npnbop Bo B3pbIBOONACHbIX Cpeaax.

CopepxuTe Npnbop B YMCTOTE B CyXOM MecTe. [lepen ouncTkoii mpudopa
OTKJIHOYHNUTEC BCC UCTOYHUKHU BXOJHBIX CUTHAJIOB.

ObecneubTe Hagnexally BeHTUNALUMK. [I1s oOecneueHys Ha[IeXkKalero
OXJIaXKIIEHHs HE 3arOpakKUBaliTe HUKHIOW ¥ OOKOBBIE maHenu. He 3akpbiBaiite
JIOCTYII K BEHTUIALIMOHHBIM OTBEPCTHSM U miessaM. He Beraisiite kakue-mu60
HpEIMETHI B OTBEPCTHSL.

Ob6ecneybTe 6ezonacHble ycnoBua B paboyei 30He. Y cTaHaBIuBaiTe PHOOP
TakuM 00pa3oM, 4ToObI OBUTO yIOOHO HAOIIONAATE 3a MUCIIICEM H HHIUKATOPaMH.
Ws0eratite HEIIPABUJIIBHOTO WJIX MTPOAOJKHUTEIIBHOTO UCII0JIB30BaHNSA KHOITOYHBIX
naHeneil. O0ecrieubTe COOTBETCTBUE pabodel 30HBI IPTOHOMHYECKUM
CTaHAapTaM.
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BaxHas nHdopmaums no TexHnke 6e30nacHoCTy

Mpo6HMKK K1
u3mepuTenbHbIe NpoBoaa

XVi

[lepexn npucoeanHeHNEM NTPOOHUKOB MM U3MEPUTENIEHBIX TPOBOJIOB BCTABbTE
BWJIKY IIHYpa MUTaHUs B HAAJIEKAIUM 00pa30M 3a3eMJICHHYIO PO3ETKY.

Jepxxute MPOOHUKHU TaKUM 00pa3oM, YTOOBI MANTBIBl HAXOIMIINCH 32 3aIlUTHBIMH
MPUCTIOCOONICHUSIMU Ha TIPOOHHKAX.

Y6epHTe C pa6oqer0 MCCTa BCC HCUCIIOJIb3YCMBbIC HpO6HI/IKI/I, HU3MCPUTCIIbHBIC
MpoBOJa U NPUHAJICIKHOCTHU.

Jig mpoBeaeHns TI00BIX U3MEPEHNUH UCTIONB3YNUTE TOIBKO MPOOHUKH,
M3MEpHUTENbHBIE TIPOBO/IA M aJAITEPHI C COOTBETCTBYIOIIEH MPEAEeTbHBIM
3HAYCHHSIM HaNPsDKEHUS, TEMIIEPaTyphl, BRICOTHI HaJl YPOBHEM MOPS M CHJIBI
TOKa KaTeropue.

Cobniogaiite OCTOPOXHOCTb NMpu pa60Te C BbICOKUM HanpsxeHueM. O3HaKOMBTECh
C NpCACIIbHBIMU 3HAYCHUAMU HANIPSIKCHUA TJIS UCIIOJIB3YEMOI'O HpO6HI/IKa n HC
HOHYCKaﬁTe HX MPCBLIILICHUS. HCO6XO,E[I/IMO 3HATb U IIOHUMATb CMBICIT IBYX
MMPpEACIIbHBIX 3HAYCHUI HaIlpAKCHUs:

B MaKCHUMaJIbHOE U3MEPIeMOE HANPSHKCHUE MKy HAKOHCUHUKOM U OTIOPHBIM
BBIBOJIOM ITPOOHMKA;

B MaKCHUMAaJIbHOC IJIaBarolice HANPSP)KCHNUE MCXKAY OIMMOPHBIM BBIBOAOM
HpO6HI/IKa U IIHHOM 3a3EMJICHHUS.

DTH ABa MpeneIbHBIX 3HAYSHHS HAPSDKEHUS 3aBUCAT OT THTIA TIPOOHUKA U
cnoco0a MCToNb30BaHus. J|OTIOTHUTENpHYIO0 HHPOPMAIIHIO CM. B pa3/iee
«Texanueckue XapaKTepUCTUKI» PyKOBOJCTBA IO IKCILTyaTaIl|H.

MNPEQYNPEXOEHUE. Bo uzbescanue nopasicenus s1eKmpuiecKum mokom He
oonyckatiime npegblueHUst MAKCUMATbHO OONYCMUMBIX NPE0eNO8 USMEPSIEMO0
HANPSICeHUs UYL NAABAIOWE20 NOMEHYUANA Ha 8x00e coedunumens BNC
ocyunnozpaga, Ha HAKOHEeYHUKe UIU ONOPHOM 8bl800E NPOOHUKA.

CobniogainTe npaBuna NnogcoeanHEHNA U oTcoeanHeHus. Cravaa
MIPUCOEINHANTE BHIXO MPOOHNKA K M3MEPUTEIBHOMY IPHOOPY, 3aTeM —
MPOOHUK K u3MepsieMoit nernu. OIMOPHBIH BBIBO MTPOOHHKA MMPUCOCTUHINTE K
M3MepseMOoH IeTH 10 IPUCoeInHEH s BXxo1a mpobHuka. [lepen oTcoennaeHnemM
MPOOHHKA OT H3MEPUTENHFHOTO MPHOOpPa OTCOSTUHUTE €r0 BXOA U KOHTPOJIBHBIN
MPOBOJ OT MPOBEPSAEMOM 1IETTH.

Cobntopaiite npaBuna NoAcoeAUHEHUA U 0TCOeANHEHUA. TTepe oaCOeTHHEHHEM
WM OTCOSJAMHEHUEM TOKOBOIO ITPOOHMKA ITPOBEPSIEMYIO LIEIh CISAYET
00€CTOYUTS.

KOHTpOJ'ILHI:Iﬁ BBIBOI Hp06HI/IKa CJICAYCT MOAKIIYATh TOJIBKO K 3a3€MJICHUIO.

He noacoeaunsiiTe TOKOBBIM MPOOHKK K MPOBOJHUKAM C HANIPSHKEHUEM WITH
YacCTOTOH, 3HAYEHMSI KOTOPBIX NPEBBILIAIOT AOIYCTUMBIE ITPEAEIBI ISl TOKOBOI'O
MpOOHMKA.

OcmatpuBaiiTe NPOGHMK M NPUHAANEXHOCTU. [Tepes Kax IbIM HCIIOIB30BAaHHEM
yOeanTech B OTCYTCTBHM MOBPEXKICHUN IPOOHHUKA U MPUHAAIIC)KHOCTEH
(mope30B, 3aAMPOB WK 1eEeKTOB Ha KOpIyce MPOOHNKA, MPHUHAIICKHOCTEH WIIN
obonouke kabens). He ncnons3yiite moBpex1eHHbIE N3IETHS.
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BaxHas nHhopmaLwms no TexHuke 6e3onacHoCTy

MpaBuna TeXHNKK B pasperie 0 TexHuKe 6€30MaCHOCTH IPUBOAUTCS IOMOIHATEbHAS MH(DOPMALS
besonacHocTu npyu 0 6€30IaCHOM BBITIOJIHEHUH OTIEPAIIUH 110 TEXHUYECKOMY 00CITYKMBAHUIO
obcnyXnBaHnK uznenus. O0CIyKuBaHUe MPUOOpPa CIIEAYET MOPYYATh TOIBKO

KBaJTM(PUIUPOBaHHBIM crienuanictam. [Ipexe yem BBIMOMHATD Kakue-I1100
MPOLEAYPHI 10 00CITY)KUBAaHHIO, O3HAKOMBTECH C «IIpagunamu mexnuxu
bezonacnocmu npu cepgucHom obcayrcusanuuy u ¢ « Oowumu npaguramu
MEeXHUKU 6e30NaACHOCTLY .

Bo n3bexaHune nopaxeHns aneKTpU4eCKUM TokoM. He mpukacaiitecs K OroieHHbIM
COCOAVHCHHUSM.

He BbInonHanTe TexHuyeckoe obcnyxmBaHue B 0AMHOUKY. [Tpu BeIOTHEHHN
paboT 1o 00CIyKMBaHUIO HIIM HACTPOHKE BHYTPHU MPHOOPaA PSIIOM JOJDKECH
HaXOJUTHCS HAMlAPHUK, CIIOCOOHBIN OKa3aTh MEPBYIO IIOMOIIb U BHITIOJIHUTD
peaHuManOHHBIC MEPOTIPUSTHSL.

OtcoeauHuTe WHYpP NUTaHWA. Bo n3bexaHue MopakeHHs IMEKTPUIECCKIM TOKOM
BBIKJIFOYalTe MPUOOP U OTCOEANHSITE IHYP MUTAHUS OT CETH NePes CHATHEM
KPBIIIEK U MaHelel Wi OTKPBITHEM KOpPITyca IJIsl TEXHUYECKOT0 00CITyKUBaHHUS.

Cobntopaiite Mepbl NPeAOCTOPOXHOCTU NPY 06CNyXKMBaHMM Npubopa noa
HanpsxkeHueM. B npubope MOryT MPUCYTCTBOBATh OMACHBIC HATPSYKEHUS U TOKH.
Ilepen cHATHEM 3alIUTHBIX NAHENEH, MAWKON WK 3aMEHOW SJIEMEHTOB
OTKJIIOUUTE NMUTaHHUE, N3BJIEKNUTE OaTapero (TIpu HATMYUK) U OTCOEAMHUTE
WM3MepHUTETbHBIE TIPOBO/IA.

MpoBepka 6ezonacHOCTM U3genus nocne peMoHTa. I1o 3aBepiueHrH PEMOHTa
Bceraga HpOBepﬂﬁTe LEJIOCTHOCTD HECTIHU 3a3C€MJICHHUA U SJICKTPUICCKYIO MIPOYHOCTDH
HN30JIAA0UN.

TepMMHbI, ucnonb3yemblie B pykoBoacTBax mo 3kcruryaTaluu HpI/I60pa MIPUMCHSIOTCS YKa3aHHBIC HHKE
B pyKoBOoACTBax TEPMHHBI.

NMPEQYNPEXOEHUE. ITpeoynpesicoerus 0 delicmausx u yCioeusx,
A npeocmasaIoWux yepo3y 015 HCU3HU UTU CNOCOOHBIX HAHeCHU 8pe0 300P08bIO.

OCTOPOXHO. Ilpeoocmepesicenus 0 Oeticmeusix u YCio8usx, CHOCOOHbIX
A npusecmiu K n0BPeICOeHUio OAHH020 Npubopa uiu 0py2o2o 060py008ansl.
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BaxHas nHdopmaums no TexHnke 6e30nacHoCTy

CumBoOnbl U ycroBHble 0603Ha4YeHUs Ha npudope

Hmxe npuBenéH crcok BO3MOXHBIX 0003HaUeHUH Ha mprudope.

= O6oznauenne «OITACHO!» yka3piBaeT Ha HETIOCPECTBEHHYIO OMTACHOCTh
MOJIyYCHUS TPaBMBI.

= O6o3nauenne «BHUMAHUE!» yka3piBaeT Ha PHCK MONYICHUS TPABMBI ITPH
OTCYTCTBHH HETIOCPEACTBEHHOM ONACHOCTH.

= O6oznauenne «OCTOPOXHO!» yka3siBaeT Ha pUCK MOBPEXKICHHS TAHHOTO
nprbopa U Ipyroro UMyIIECTBa.

A Ecam 3TOT cMBOIT IMEETCSl Ha KOpITyce Ipudopa, CIeryeT 00paTuThCs

K PYKOBOJICTBY TI0 SKCILTyaTaIl|H JIJIsl BEIICHEHHUS XapaKTepa
MOTCHIINAILHOMN OMMACHOCTH B TPEOYEMBIX MEp TIPEIOCTOPOKHOCTH.
(DTOT cUMBOJ TaKKe MOKET OBITH UCIIOJIF30BaH B PyKOBOJICTBE JIS
CCBHUIKH Ha MPEACIbHEIE TOITyCTUMbIC 3HAUCHU).

Ha npu6op MoryT ObITh HAHECEHBI CIEAYIOINE CUMBOJIBL:

OCTOPOXHO  KoHTakTHbIi @

Cwm. pykoBogcTBO ~ BBIBOA - Pexium
PYKOBOA sawproro _ Functional  oyinariyg
3azemnenms Earth Terminal
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YcTaHoBKa

Mepen yctaHoBKOU Nnpubopa

Pacnakyiite ocrmnorpad u ydeaurech B HATMYMHU BCEX KOMILIEKTYIOMINX 110
CIHMCKY CTaHAAPTHBIX MpUHAIeKHOCTeH. Ha crnenyrommx cTpannuax npuBeaeH
CIHCOK PEKOMEHAYEMbIX PUHAIIICKHOCTEH U MPOOHUKOB, JOMOTHUTEIBHBIX
KOMILJIEKTYIOIIUX U OOHOBIIEHHH. AKTyalbHYI0 HH)OpMALHIO MOKHO HAlUTH Ha
BeO-caiite koprnopanuu Tektronix (www.tektronix.com).

Tabnuua 1: CtaHgapTHbIe NPMHAANEXHOCTH

MpuHagnexHocTb Onucanue Homep no katanory Tektronix
UHempykyusi no mexHuke 6esonacHocmu U | HanevataHHas WHgopmaLms no 071-3635-xx

obecneyeHu0 coomgememesus 6€30MacHOCTY 1 YCTaHOBKE.

mpebosaHusim 015 ocyunnoepachos cepuul

TBS2000B

CepTtudukat KanmbpoBkN [JOKYMEHTANBHO -
NOATBEPKIAET COOTBETCTBUE 3TanoHaM
HaLMOHarbHbIX METPOMOTMYECKMX
WHCTUTYTOB 1 Per1cTpaLmio B cucteme
kavyectsa 1ISO9001.

LWHyp nuTaHus [ns CeBepHon AMepuku (KOMNneKT 161-0348-xx
noctasku AQ)

YHuBepcanbHas €BpOBUIKa (KOMMIEKT 161-0343-xx
nocrasku A1)

Benukobputanus (komnnekt noctasku A2) | 161-0344-xx

AscTpanus (koMnnekT noctasku A3) 161-0346-xx
LLBeruapwnsa (komnnekt noctasku A5) 161-0347-xx
FAnoHus (komnnekT noctasku A6) 161-0342-xx
Kutai (komnnekt noctasku A10) 161-0341-xx
WHams (xomnnekT noctasku A11) 161-0349-xx
Bpasunus (komnnekr nocrasku A12) 161-0356-xx

Bes wHypa 1 6noka NUTaHNs NEPEMEHHOM0 | — —
TOKa (KoMnnekT nocTasku A99)
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YcraHOBKa

MpuHapnexHocTb Onucanue Homep no katanory Tektronix
Hakrnagku Ha nepefHiol naHenb [ByxKaHanbHbIN
MOCTABNIAOTCH Ha YKA3AHHOM B 3aKkase Ha dbpaHLy3ckom si3bike (komnnekT noctasku| 335413700
A3bIKe. L1)
Ha utanbsiHckom si3bike (komnnekT nocTasku | 335413800
L2)
Ha HemeLkom si3bike (komnnekT noctaeku | 335413900
L3)
Ha ncnaHckom sisbike (komnnekT noctasku | 335414000
L4)

Ha sinoHckom a3bike (komnnekt noctasku L5)| 335414100

Ha kutainckom a3bike, ynpolleHHoe nucsMo | 335414300
(komnnekT nocTasku L7)

Ha kutaiickom si3bike, TPaaULMOHHOE 335414400
nucbmo (onums L8)

Ha kopeiickom a3bike (komnnekt noctaskm | 335414500
L9)

Ha pycckom s3bike (komnnekT noctasku L10) | 335414600

YeTbipexkaHanbHbIN

Ha cpaHLy3ckom si3bike (komnnekT noctasku| 335414700
L1)

Ha utanbsiHckoM si3bike (KoMnnekT nocTasku | 335414800
L2)

Ha HemeLkom si3bike (komnnekT noctasku | 335414900
L3)

Ha ncnaHckom s3bike (komnnekT noctasku | 335415000
L4)

Ha sinoHckom a3bike (komnnekt noctasku L5)| 335415100

Ha kuTaiickom f3bike, ynpoLyeHHoe nucbMo | 335415300
(komnnekT nocTasku L7)

Ha kutanckom a3bike, TpaauumMoHHoe 335415400
nncemo (onuust L8)

Ha kopeiickom a3bike (komnnekt noctaskm | 335415500
L9)

Ha pycckom s3bike (komnnekT noctasku L10) | 335415600

Tabnuua 2: MpobHukm

Mopenb ocuunnorpada KonuyecTBo KaHanoB Monoca nponyckaHus Onucanue

TBS2072B 2 70 My MpobHuku B cOope (0gHa napa),
TPPO0100, BHyTPEHH.

TBS2102B 2 100 My Mpo6Hukm B cbope (ogHa napa),
TPP0200, BHyTpEHH.
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YcraHoBKa

Mogenb ocuunnorpacha KonuyectBo kaHanos Monoca nponyckaHus Onucanue

TBS2202B 2 200 MIy MpobHuku B cOope (0gHa napa),
TPP0200, BHYTpEHH.

TBS2074B 4 70 My MpobHuku B cbope (0gHa napa),
TPP0100, BHyTPEHH.

TBS2104B 4 100 My Mpo6Hukm B cbope (ogHa napa),
TPP0200, BHyTpEHH.

TBS2204B 4 200 MIy MpobHuku B cOope (0gHa napa),
TPP0200, BHYTPEHH.

Tabnuua 3: [lononHMTENbHbLIE NPUHAANEXHOCTH

(ucnonb3yeTcs ¢ MAMKOM CyMKOW Ans

nepeBo3KM)

MpuHagnexHocTb Onucanue Homep no katanory Tektronix
TEKUSBWIFI Bnarogaps USB-mogynto MoxHO TEKUSBWIFI
noakmno4aTsest kK npubopy no npotokony Wi-
Fi ans ynanéHHoro nporpammmpoBaHus
ocuunnorpada v ynpasnexus um
[MpobHMKM TekVPI®, KOTOpble MOXHO Obpartuteck k ctpanuue Oscilloscope Probe
ucnonb3oBaTh ¢ ocuunnorpadamu cepum | and Accessory Selector Tool (MHCTpyMeHT
TBS2000B Ans BbiOopa NPo6HMKOB W MPUHAANEKHOCTEN
Ans ocuunnorpados) Ha Beb-caiiTe
Tektronix no agpecy www.tek.com
Apantep BNC 50 Om lMpegHasHaveH 4ns nogkntodeHus kabeneirt | 013-0227-00
conpotueneHnem 50 Om k ocumunnorpady
YcTpoiicTBo Ans kanubposku W komneHcauuu MNpeobpasyeT BbixogHoON curHan reHepatopa | 067-1686-00
(ha30B0oro casura Npu M3MepeHUn MoLHocTH| umnynscoB TEK-DPG B
nocnefoBaTeNbHOCTA OTCHETOB B TOUKE
U3MepeHuii
Anantep TEK-USB-488 Anantep GPIB — USB TEK-USB-488
Msrkasi CymKka 4515 nepeHocku [ByxkaHasnbHble ocuunnorpadbl ACD2000
YeTbipexkaHanbHble ocuunnorpageb ACDA4000B
YKeCTkui TpaHCMopTHBIN (yTNsAp [Byx 1 yeTbipexkaHaneHble ocuunmnorpadbl | HCTEK4321

Ocmmnorpadst cepur TBS2000B M0KHO MCTIONB30BaTh C PSIOM
JOTIOJTHUTENBHBIX TPOOHUKOB. CM. paznen [looxniouenue npooHUKO8 K
ocyuanozpagy Ha cTpaHune 22. AKTyalbHyI0 HHPOPMAIHIO MOKHO HAWTH Ha
BeO-caiite koprnopanuu Tektronix (www.tektronix.com).
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Tabnuua 4: ConyTcTBYHOWanA AOKYMEHTaLUsA

MpuHagnexHocTb Onucanue Homep no katanory Tektronix

Pyxosodcmeso no akcnimyamayuu AHFIMACKMIA 077-1525-xx

ocyunnozpacpos cepuu TBS2000B ®paHLly3cKwiA 077-1526-xx
Hemevukui 077-1527-xx
WtanbsHckuii 077-1529-xx
WcnaHckui 077-1530-xx
Kopeickuii 077-1532-xx
SAnoHckuin 077-1533-xx
Ha kuTaiickom s3bike (ynpoLleHHoe nnceMo) | 077-1534-xx
Kutaickuin (TpagmumoHHOe NUCbMO) 077-1535-xx
Pycckui 077-1536-xx

TexHuyeckue xapakmepucmuku u CoaepxuT onncaHne TEXHUYECKNX 077-1538-xx

MexXHUYeCcKoe pykosodcmeo no Npogepke | XxapakTepucTuk ocumnnorpada v npoLeayp

JKcnyamayuoHHbIX hapamempos WX KOHTpOnsi. MOXHO 3arpysuThb ¢ BeD-

ocyunnogpagpos cepuu TBS2000B cTpanunupbl https://ru.tek.com/product-support.
Tonbko Ha aHrNUMCKOM A3bIKe.

Pyxosodcmeo no npoezpammuposaHuio CopepxunT onucaHue KomaHa 077-1537-xx

ocyunnoepaghos cepuu TBS2000B AMCTaHLMOHHOTO YrpaBneHus

ocuunnorpacom. MoxHo 3arpyanTb ¢ Beb-
cTpaHuLbl www.tek.com/manuals. Tonbko Ha
AHITINACKOM SI3bIKE.

Pykogodcmeo no mexHuyeckomy Csepfenus 06 obcnyxuBaHum npubopa. 077-1539-xx
obcnyxusaHur ocyunnoepagos cepuu MoxHo 3arpyauTb ¢ Beb-cTpaHuup! https://
TBS2000B ru.tek.com/product-support. Tonbko Ha

aHITIMACKOM $A3bIKe
Pykogodcmeo no 0bHosneHu CeepfeHust 06 06HOBNEHUW. MOXHO 075-1107-xx
ocyunnozpacpos cepuu TBS2000B 3arpysutb ¢ Be6-CTpaHuLlbl https:/

ru.tek.com/product-support. Tonbko Ha
AHITINACKOM 5I3blke
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PaclumpeHue nuueH3unm

YcTaHoBKa nvueH3un Ha onuum

WUHCTpyKUMK No ycTaHOBKe
NULIEH3MW Ha ONLMI0 ANA
ocuunnorpadoB cepuu
TBS2000B

YcTaHoBKa NULEH3WUW Ha
onuuu

PykoBoacTBO 10 3KcIuTyaTanuu ocuusuiorpados cepun TBS2000B

B sTom JOKYMCHTEC OIMUCBIBACTCS MpoLcaAypa YCTAaHOBKHU HI/IHCHSI/Iﬁ Ha OIInuu B
ocmutorpade cepur TBS2000B (TBS2072B, TBS2074B, TBS2102B,
TBS2104B, TBS2202B, TBS2204B).

JInneHsuu Ha ONLUU — 3TO YCTaHABIMBAEMBIX B YCIOBHSX IKCILUTyaTalluu
JIMLIEH3UH, O3BOJIAIONINE PACIIUPUTE (PYHKIMOHATIBHBIE BO3MOXHOCTH
ocumorpaga. Oan 100aBISIOTCS MyTEM YCTAaHOBKHM (DaiiiIoB JIMLCH3UN Ha
ocumorpad. s kaxxaoit onuuu TpedyeTcst OTAeNbHbIN (ailyl THIeH3HH.

Bawm noTpebyercst Gaiin TUIEeH3UN U3 CUCTEMBI YIPABICHUS JTHICH3USIMU
Tektronix (LMS). OH npegocTapinsieTcss Ipu NPHOOPETEHUH KaXKI0N OTIIHH
OOHOBIICHHSI.

Jlnuen3us neficTBUTENbHA TOIBKO 7SI HOMEPa MOZEIH U CEPUIHOr0 HoMepa
npubopa, U1 KOTOpHIX oHa mpuoOperanacsk. Ha apyrux npubopax ona paboraTs
He Oynert. daii nueH3uy He BAMSAET Ha OILHH, YCTaHOBJICHHBIE
M3TOTOBUTENIEM, @ TAKXKE Ha Jpyrue 0OHOBIICHUS, IPHOOPETEHHbBIE U
YCTaHOBJICHHBIE paHee.

1. YroOs 3arpy3uts Qaiin auueHsun (<ums_daiina>.lic), cienyiire
MOJYYEHHBIM HHCTPYKIIHUSM.

2. Cxomnupyiite ¢aiin nunenzun nHa USB-HocuTens.

BceraBpre USB-HOCHTENB BO BKIIFOUEHHBIN ocliuIorpad, 1t KOTOPOro
nproOpeTanock OOHOBIECHHE.

4. Haxwmure kHonky Function (Oynkuus), a 3aTeM B 00KOBOM MEHIO HAXKMUTE
COOTBETCTBYIOIIYIO KHOTIKY, YTOOBI BEIOpaTh Ha 9KpaHe MyHKT License
(JIunensus).

Tekitronix TBS 20008 SERIES DIGITAL O
T —
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Pacmmpenue nuneH3umn

5. B 00KOBOM MEHIO HAXXMUTE KHOIIKY Juisi BeIOOpa myHkTa Install License
(Ycranoputs nuieH3ut0). OTkpoeTcs auanoropoe okHo Browser License

Files (O630p daitioB JuIeH3UH).

Tektronix TBS 20008 SERIES DIGITAL OSCILLOSCO!

©e00000DRD ®

6. IloBepHuTE pyuKy, YTOOBI IEPEHTHU K (pailily JTULEH3UN, KOTOPBIA HYKHO
YCTaHOBHUTb, & 3aT€M HAXMHTE PYUKY, 4YTOOBI BBIOpATh €Tr0.

Tektronix

7. Ocmmmiorpad yCTaHOBHT JIMIIEH3UIO U CHOBA OTKPOET OKHO YCTaHOBKH
nureH3nd. YToObl aKTHBHPOBATh YCTAHOBIIEHHBIE OOHOBIIEHH S, BEIKITIOUHNTE

1 CHOBA BKJIIOYHUTC ITUTAHUC ocunnnorpa(ba.

Tektronix TBS 20008 SERIES DIGITAL (
i
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Pacmmpenue nuneH3uun

8. VYO6emurech B TOM, 9TO yCTAaHOBIICHHAS JIUIICH3US JOOABUIACH B CITUCOK
YCTaHOBJICHHBIX OTIIIWH.

Telktronix TBS 20008 SERIES DIGI

9. IloBTOpHTE AEWCTBUSA 5—8 I KaXI0TO MPHOOPETEHHOTO U 3arpy>KEHHOTO
(haitna muIeH3UN HAa OOHOBJICHHE.

JlomoTHUTEIbHBIC CBEICHHS 00 OMIIUIX OOHOBJIEHHS CM. HA BeO-caiTe
kopnopauuu Tektronix ( https://www.tek.com/oscilloscope/tbs2000b-basic-
oscilloscope).

PykoBojacTBO 10 3KcIuTyaTanuu ocuusuiorpados cepun TBS2000B 7
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Pacmmpenue nuneH3umn
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[peaucnosue

B nanHOM pyKOBOJCTBE paccMaTpPUBAIOTCS BOIIPOCHI, CBSI3aHHBIE C YCTAHOBKOH U
SKCITyaTalueH caeayonX OCIMIorpagoB:

‘ TBS2072B TBS2074B TBS2102B ‘ TBS2104B TBS2202B TBS2204B

OcHOBHble (hyHKLUN

O10T ocruiuIorpad MoXKeT OKa3aTh CyLIIECTBEHHYIO IOMOIIb B IPOBEPKE,
OTJaJIKe U U3MEPEHHUH XapaKTePHCTHK pa3padaThiBaEMBIX AJIEKTPOHHBIX
ycTpoicTB. Hinke nepedncieHsl OCHOBHBIE (DYHKIINH.

m  Bapuants monock npomnyckanus: 70 MI'm, 100 MI'tt u 200 MI'm.
B03MOXHOCTE YBETUYEHUS TIOJIOCHI ITPOITYCKAHUS MTOCIIE TPHOOPETCHIS
ocrmutorpada 1 Mozelel ¢ mostiocoi mporryckaaus 70 MI'mu 100 MI .

m  Mogenu ¢ 2 u 4 xaHaamMu

® . .

m  TekVPI — mHoromueneroi uatepeic sl MOAKIIOUCHHS JaTINKOB
MpeIHa3HAYeH I OIKIIOUYCHUS aKTUBHBIX TaTYUKOB HAIPSIKEHUSI U TOKA
JUTsI aBBTOMAaTHYECKOT0 MaCIITA0OMPOBaHMSI U BHIOOpA SIUHUI] H3MEPEHUI

®m  bonpmoit 9-mroiimMoBsIif (228 MM) nBeTHOH auctuieit WVGA ¢ Ipoxkum
9KpaHOM

®  Yacrora guckperusanuu 1 ['Be10/c 1t Beex kananoB (2 ['BeIO/C Ha IOJIOBHHE
KaHAJIOB)

m  Jlo 5 MJIH. OTCUYETOB B KaXKJIOM KaHaJIe

m  Ckopocts 3axBata — 10 000 curuamoB B CEKyHAY

m  [logmepkka 32 aBTOMAaTHYECKUX U3MEPECHUN

®  3amnyck 1no (PoHTY, HMIIYJIbCY MAJIOH AMILUIMTYbI ¥ MIMPUHE HMITYJIbCA

m  C nomomrsio apromarudeckux GpyHknuii [louek 1 MeTka MOXHO OBICTPO
HaXOJIUTh BCE MHTEPECYIOIINE COOBITHS B 3apETUCTPUPOBAHHOM CHUTHAJIE.

m  BII® a4 ananusa CrieKTpa CUTHAJIOB

®  Wi-Fi (B KOMIUIEKTE ¢ TIOCTaBISIEMbIM Ha 3aKa3 MOAKIIOYAEMBIM MOTYJIEM
TEKUSBWIFI) u untepdeiic Ethernet st mucTaHIIMOHHOTO yIIpaBIeHUS U
MPOTPaMMHUPOBAHUS

= Ha Be0O-caiite e*scope® MO’KHO TUCTAHIIMOHHO YIIPABJIATH IPUOOPOM depe3
M0JIb30BATENIbCKUI HHTEpGeiic uiu ¢ moMoIpio koMana SCPI. UroOsr
MOJTyYUTh TOCTYH K 3TOMY BeO-caiiTy, ykaxute [P-anpec mpubopa B
aJipecHol cTpoke BeO-Opaysepa.

m  Xocr-noptel USB 2.0 npegHa3zHadeHsl U1 IPOCTOTO U OBICTPOTO
COXpaHeHUs H300paKeHHs Ha SKpaHe, HACTPOEK MPUOOpa U CUTHAJIOB Ha
¢mur-Hakonurenn USB, ycraHOBKH 0OHOBJICHUI TPOrPaMMHOTO
oOecriedeHus Ipudopa U 3arpy3Ky paHee COXpaHEHHBIX B (paiigax CUTHAIOB
W HACTPOEK.

PyxoBozcTBO 1o 3kcmtyaTauun ocumiiorpagos cepun TBS2000B 9



IIpenucnoBue

m  Ilopt USB 2.0 ycrpoiictBa npeanasHadex ajs nojakmtouenus [K s
HETMOCPEICTBEHHOTO YIPABJICHUS OCILIOrpadoM ¢ ucrosibzoBanuem 110

TekVISA u npyrux cpeacTB JUCTaHIIMOHHOTO YIIPABICHUS,

noaaepxkuBaronux nporokoia USBTMC

»  Oynkuusg Ocuuiorpad. Beegenue otoOpaxkaeT onucaHue 00ImuX
MPUHIHIIOB pabOThl U OCHOBHBIE MIOHATHUS 00 AJIEMEHTaX YIPaBICHUS U
¢ynkumsax ans ocuwuiorpaga TBS2000B

m  CopaBounas cuctema CipaBka Be3jie BEIBOAUT PUCYHKH U KpaTKue
TEKCTOBBIE OMUCAHUS MPH JOCTYIE K MEHIO JIsl OONBIINHCTBA HACTPOCK
ocumutorpada

m  @ynknus Courseware 00eclieYrBaeT BHIBOJ] 00YYAIOIIUX HHCTPYKTUBHBIX
KypCOB Ha 3KpaH npudopa, COTHU KYPCOB JOCTYITHbI Ha BEO-CTpaHUIIE
Tektronix Education Web, uMeeTcs TakKe BO3MOXKHOCTD CO3IaHHUS
CHEIMATBHBIX KYPCOB B COOTBETCTBHU C MOTPEOHOCTIMH 3aKa3UUKa

Monoca nponyckanua ocuunnorpada TBS2000B

YcnoBHbIe 0003HaYeHMs, npumMmeHsieMmble B A4aHHOM PYyKOBOACTBE

10

C NOMONIBIO0 YKA3aHHBIX HUXKE O MOYKHO YBEIUYHTH ITOJIOCY MPOMYCKAHHS
npuoOpeterHoro ocimutorpada TBS2000B .

INuueHsns Onucanue

BWU2-70T100 YBenuyeHne nonocsl nponyckanus ¢ 70 My go 100 My,
BWU2-70T200 YBenuyeHue nonockl nponyckannsa ¢ 70 My go 200 My
BWU2-100T200 YBenuyenue nonocsl nponyckanus co 100 My go 200 My

B maHHOM pyKOBOACTBE HCTOIB3YIOTCA CEAyIOmre 0003HaUYCHUSI.

lMopsiaKoBbIv
HOMep

Bbikntoyatenb
nUTaHns Ha
nepegHen naHenu

[Nopkntoyexne
3NEeKTPONUTaHUS!

CeTb

usSB

®

)

\gY

B
S
5
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TpeboBaHUsA K yCOBUSIM 3KCNyaTaLum

DKCIUTyaTHPYHTE TPHUOOP TONHKO MPH COOIOICHNHN YKa3aHHbBIX YCIOBUN U
TpeOOBAHMM K SJIEKTPOTUTAHHIO.

Environment requirements

Characteristic Description

Operating temperature 0 °C to +50 °C, with 5 °C/minute maximum
gradient, noncondensing, up to 3000 meter
altitude

Operating humidity 5% to 95% relative humidity (% RH) up to
+30 °C

5% to 60% RH above +30 °C up to +50 °C,
noncondensing

Operating altitude Up to 3000 meters (9842 feet)

Power requirements

Characteristic Description

Power source voltage Full Range: 100 to 240 VAC RMS £10%,
Installation Category Il (covers range of 90 to
264 VAC)

Sine wave crest factor must be between

1.30 and 1.41.

Power source frequency 47 to 63 Hz over entire source voltage range.
360 to 440 Hz, 100 to 132 VAC RMS Source
Voltage.

Power consumption All models: 80 W maximum

CAUTION. A ground connection through the power cord grounding conductor is
A essential for safe operation.

PyxoBozcTBO 10 3KcmutyaTauun ocuuiiorpagos cepun TBS2000B 11



TpeboBaHMA K yCIOBUAM SKCIUTyaTalluu
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3HaKOMCTBO ¢ ocLuunnorpacom

B aTOM paznene paccMaTpUBaIOTCS BOIPOCHI AIIEKTPONUTAHUS OcIriuiorpada,
HavalbHbIC CBEJICHHS O IPAKTHYECKOM HCIIOIB30BAHUN OCHOBHBIX (DYHKITUI
ocuwiorpada, UCIob30BaHUU CUCTEMbI MEHIO U KOHTPOJISI HAJIEKAIIIETO
(YHKIIOHUPOBAHUS OCIILIOrpada.

Nopaya anekTponuTaHuUs Ha ocuunnorpadg

3azemyieHue ocnmuiorpada HEOOXOAMMO TSl 00ecTieueHHs 0€30TTaCHOCTH | IS
MTOBBIIICHUS TOYHOCTH M3MepeHuit. Ocimniorpad T0KeH OBITh MTOACOSTUHEH K
TOMY JKe 3a3eMJICHHUIO, YTO U UCClieyeMas cxema. J[is aToro BctaBbTe
TPEXKOHTAKTHYIO BHJIKY IIIHypa MUTAHUS B PO3ETKY, UMCIOIYI0 KOHTAKT
3a3eMJICHUSL.

Urto0bl moAaTh MUTaHKUE Ha OCIMILIOrpad), BHITOTHUTE YKA3aHHBIC HIKE
IEUCTBUA.

1. BcraBbTe BXOAAIIMIA B KOMIUIEKT ITHYP MUTAHUS B Pa3bEM MUTAHUS
ocruuiorpada.

2. Tloaxmrouute IIHYP NUTAaHUA K COOTBeTCTBYIOIJ_IGﬁ Tpe6OBaHI/I}IM PO3CTKE
CCTU NICPEMEHHOT'O TOKA.

3. Haxwmure KHOIIKY BKJIIOYECHUS NMUTAHUA Ha r[epe,uHel}'I IIaHCIIN.

Tisdateewidye T 2 S DRGTAL CSCALOSCORE

J @®0000000@

L
[=]=]

[ESgCgrSFrey gy

\

=

UYToO0B!I BEIKIIIOYUTH OCHMIIIOrpad), BBIIIOJIHUTE YKA3aHHBIE HUXKE JCHCTBHSL.
1. HaxmuTe KHONKY NMTAHMSA HA IEpeIHEN MaHenu.

2. BrHbTE mITEKEp MIHYpa TUTAHUS U3 PO3ETKU DIIEKTPOCETH U OTCOSTNHUTE
IIHYp OT pa3béMa MUTaHHs OCIIIuIorpada.

PykoBoacTBO 10 3KcIuTyaTanuu ocuusuiorpados cepun TBS2000B 13



3HaKOMCTBO ¢ ocuuyuorpadom

[ oettettaen )
s

1525418

INMPUMEYAHUE. [1pu svixniouenuu ocyuniocpagpha mexywue HACMpouxu npubopa
coxpausitomcs 8 snepeonezagucumon navsimu. Ilpu exuouenuu ocyunioepaga
APOUCXO0UN 8OCCMAHOBLEHUE HACMPOEK.
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3HaKOMCTBO ¢ ocuuIOrpadgom

W3meHeHUe A3bIka MHTepdhenca Nonb3oBaTens

HNmeetcst BO3MOKHOCTH BRIOpPATh OJWH U3 11 A3BIKOB IS OTOOpaKeHUS Ha
JIACTIIIee U3MEPEHUM, TOKa3aHUI U MEHIO.

Janee mpencraBieHa Mocie10BaTeIbHOCTh ISHCTBUI U M3MEHEHUSI S3bIKa
uHTepdelica nmonp3zoBarens. Kpome TOro, BBIMOIHSSA 3TH JEHCTBUS, MOXKHO
03HaKOMHTBCS C CUCTEMON MEHIO ocuutorpada.

1. Haxwmute kHoniky CepBHc Ha niepeaHei nanenu. Ha qucmiee ocimniorpada
orobOpaxaercsi 00OKOBOE MEHIO C MPaBOi CTOPOHBI IKpaHa.

=
| Utility

E
i

rtical Horizontal || _Trigger

- | =)

(Pash) toCenter

&

‘@ Scale s
(o]
[Push)
-

2. Haxwure KHOTIKY S3BIK O0KOBOTO MEHIO.

Utility
Language

English

Ha skpane ocrmorpada orodopakaercss MeHIO S3bIK.

Bocnonp3yiitech MHOTOQYHKIIMOHAJIBHOM PYYKO TSI BEIOOPA M aKTHBAIHH
3JIEMEHTOB MeHIO. B ciieaytomem ¢gparmenre onucaHo UCIOIb30BaHNE
MHOTroyHKIHOHAJIBHOM PYUKU.

Lang

v

English Francais Deutsch [taliano

Espafial Portugués pyccKiAil =

FRacE

PykoBoacTBO 10 3KcIuTyaTanuu ocuusuiorpados cepun TBS2000B 15



3HAKOMCTBO C ocITiuIorpadom

16

C nomouipto MHOTroYHKIHOHAJIBbHOI PYYKH MOKHO paboTaTh C
oToOpakaeMbIMU Ha DKpaHe MEHIO, COOOLICHUSIMH U TUAJIOTOBBIMU OKHAMH.

3Ha4oK o B MEHIO, COOOIIEHNH WJIM TMAIOTOBOM OKHE 03HAYaeT, YTO MOXKHO
WCTOJIb30BaTh MHOTO(QYHKIMOHAIBHYIO PYUKY JUIS BEIOOPA U TTOATBEPKICHHS
3HAYEHUH B ITUX DJIEMEHTAX.

g 9
g ©

 Push | to Select

152540

Vka3pIBaloLUIMK BO3MOXKHBIE HAIIPABJICHUS BPAILEHUSI MHAUKATOP MO
MHOTO(YHKLIMOHAIBHON PYyYKOH OKpAIINBACTCS 3€JIEHBIM, €CIIU PYyUKY MOKHO
HCTIONIb30BaTh AJ1s1 BBIOOPA MIIM BBOAA BEJIMUMH B MEHIO MJIM JHAJIOrOBOM OKHE.

o@,M%

&/ i
s S
O 5

ag®
| Push | to Select

1852685
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3HAKOMCTBO C ocCITHIuIOrpadom

Pyuka nmeet nBe GyHKIHH:

= @OyHKIHIO BBIOOPA, IPH KOTOPOH 10B0pOm PYUKH MO3BOJISET BHIOPATDH
(ToICBETHTH) AIEMEHT MEHIO. BBIOOD 3I1eMeHTa MEHIO He 03Ha4YaeT
BBITTOJIHEHHE COOTBETCTBYIOLICH (DYHKIINH.

8§ e
H\ @
5%

Push to Select

152541

= HaxmuTe pyuky HocCIe 66100pa 37€MEHTA JJIs1 aKTHBUPOBAHUSI CBSI3aHHOU €
HUM (QYHKIIMW WK IS TIEpEX0/ia B PeXKUM BBOJIA YUCIOBOTO 3HAYCHUS HITH
BbIOOpa 3HAYEHUS U3 CIHCKA B TI0JIE BEIOPAHHOTO AJIEMEHTa MEHIO.

I
o/ Al
o ¥

R

o
R
Push  to Select

152545

3. ITloBopoToM MHOTO(pYHKIHOHAIBbHOM PYUYKH BEIOEPUTE S3BIK.

Fush oSl

4. Haxmure MHOTO()YHKIHMOHAJBHYIO PYUKY, YTOOBI BEIOPATh BBIAEICHHBIN
S3bIK. BEIOpaHHBIi S3bIK OyJeT IPUMEHEH HEMEIJICHHO.

[ Push  to Select

152557
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3HAKOMCTBO C ocITiuIorpadom

5. Haxwure kHoniky Menu On/Off (Menro Bxkn/BeIKiT) st 3aKpbITHS MEHIO

Cepauc.
\\
Telkiromni TBS20008 SERIES DIGITAL OSCILLOSCOPE (Funcin) (Coae ]
g Vet oo oo | T
8= & |=
o @
“Acquire
%._ O Sl
= = )

= Menu
~ | On/Off
- @

D@DDDDDDD@

e

=

1525-31

6. Ecmu BBIOpaH S3bIK, OTIMYHBIN OT aHTIIMICKOTO, CIIEAYET YCTAaHOBUTH
IUTACTUKOBYIO HAKJIAJKy Ha IIEPEAHION0 aHeN b ¢ HAAIUCAMHI HA 3TOM SI3bIKE.
3arHure BBICTYIBI BKJIAAKH. BABHHBTE HAKIaKy O OCHOBAHHSI KHOIIOK
HepeAHel aHeny, IPOIyCTUB KHOIIKU B OTBEPCTHA. BcTaBbTe BBICTYIIBI
HaKJIaJK1 B HEOOJIbIINE LIETTN KOPITyca 10 LIeTIKa.

[Ipu nepexstoueHNN ¢ APYToro A3bIKAa HA AHIVIMHCKUN CIIEAyeT CHATh
HaKJIaJKy C HAAIUCIMH C TIEpeHEN MaHeu.

ney g

7L
C Y]

e

o/ /g

@,

1525-17
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3HaKOMCTBO ¢ ocuuIOrpadgom

U3meHeHue aaTbi 1 BpeMeHH

Hactpoiite Texymue naty u Bpems, 9To0bI MpHUOOp COXpaHs (aifibl ¢
MPaBUIBHBIMU 3HAYCHHUSMU JIATHI U BpeMeHH. J[aTa u Bpemsi 0ToOpakaroTcs B
MpaBOM HIDKHEM YTITy 9kpaHa. Bpems oroOpaxkaetcs B 24-qacoBoM (hopmare.

NMPUMEYAHUE. Asmomamuueckas nepenacmpoiika 4acos Ha JemHee uiu 3uMHee
epemsi He npedycmompena. Kanenoaps noocmpaueaemcs moavko 0is
BUCOKOCHDBIX JIem.

Crenyromue AeHCTBHS OKA3bIBAIOT, KAK YCTAHOBHUTH TEKYILlee 3HAYCHUE ATl U
BpPEMEHH Ha yacax ocuuiuiorpaga. ITH JeHCTBUS TaKKe TOMOTYT TITy0xKe
MO3HAKOMHTBCS C CHCTEMOM MEHIO ocuiuiorpada.

1. Haxwmute kHOnKy CepBHC Ha TIEPEIHEH ITaHETH.

[H!Ip ] [Funcﬁnn] [Amnset] [single] [Runlstop]

| utilty | Eeas .

- )

([van] @ 1'_ () o Coner oo || L
50 O-0 O OO0 =8

1525-07

2. Haxwmwure KHOTIKY Y CTAaHOBHUTH ATy U BpeMs B 60koBOM MeHI0. Ha skpane
ocumiuiorpada oToOpa3uTcs MEHIO Y CTAaHOBKA AaThI U BpeMEHH.

Set Date & Time

Display
Date & Time
On Off

Year Month
2019 Oct
Hour Minute

Apply
11 T

3. Bpamenuem MHOroyHKIHOHAIBHOI py4KH BbiOepuTe mose [ox.

Set Date & Time
Tier| =y
Display Year Month
Date & Tirme
_ P :
on  Of 2018 ot

Hour Minute

Apply

11 T
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3HAKOMCTBO C ocITiuIorpadom

20

4. Haxmure MHOTO()YHKIHMOHAJBHYIO PYUKY, YTOOBI BEIOPATh HYKHBIN O,
YucnoBoe nose 0003Ha4eHO OEJIBIM MPSIMOYTOIbHUKOM, KOTOPBIN YKa3bIBaeT
BO3MO>KHOCTb UCIIOJIb30BaHMsI MHOTO(YHKIMOHAIBHON PYUKH JUIS
W3MEHEHUS 3HauYCHUsI.

5. BpaueHuem MHOTO(pYHKIIMOHAJIBHOMN PYUYKH U3MEHSANWTE 3HAYEHUE MO
roja.

Mo nocTmxkeHnu TpeOyeMoro 3HaUSHHST HAKMHUTE MHOTO(YHKIIMOHATBLHY IO
pyuky. Haxxatue monrBepkaet BBOJ 3HAUCHHS U BO3BpAIAeT PydKe
(hyHKIHIO BRIOOpA DJIEMEHTA MEHIO.

6. IloBTOpsas melicTBuA 2—5, BHIOEPUTE U U3MEHHUTE OCTAIbHBIE HACTPOMKH JaThl
u Bpemenu (Mecsiu, enb, Yacbl, MUHYTBI).

Set Date & Time
Dispiay Year Mo
Date & Time
an off 2019 Oct
Hour Minute
Apply
11 T

7. 3aBepIImB HACTPOMKY JATHl K BPEMEHH, C TIOMOIIBIO
MHOTO()YHKIMOHAIbHOI pyukn BeiOepuTe drieMeHT IIpuMeHuTSD, a 3aTEM
Ha)KMUTE PYUKY, YTOOBI 3aIIMCaTh 3HAUYCHUS AAThl U BPEMEHU B
ocyuiorpad.

Set Date & Time
Display
Date & Time

On Off

Year Month

2019 Oct

Hour Minute

Apply

11 T
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3HaKOMCTBO ¢ ocuuIOrpadgom

8. UTOOBI BBIKIIOYUTD WIIM BKJIIOYUTH OTOOPAKEHUE JaThl U BPEMEHH,
BbIOepuTe AnteMeHT Iloka3aTh 1aTy U BpeMs U, Ha)KaB
MHOTro(pyHKIHMOHAIBbHYIO PYUKY, BbIOepUTE BapraHT Bki. nim BeIki..

Set Date & Time

Display
Date & Time
an Off

Year Month
2019 Oct
Heour Minute

Apply
11 T

9. Haxwmure kHonky Menu On/Off (Mento Bki/BbeIki) 1iist 3aKpeITHS MEHIO
Cepauc.

JlaTa 1 Bpemst 0TOOpaxaroTCsi B IPaBOM HH)KHEM YIUIy 3KpaHa.

Tekiremn TBS20008 SERIES DIGITAL OSCILLOSCOPE \\
Ol=em, 8= & |=
DR
O (o] e Q N
enu
]
= - — |_on/off
]
O
]
0
= — i

1525-31
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3HAKOMCTBO C ocIiuIorpadom

MoaknioueHne NPoGHUKOB K ocuunnorpady

22

Jliis oTOOpaKEeHUs OCIMILIONPAMM U BBITIOJTHEHUS U3MEPEHU HEOOXO0TUMO
cITepBa MOIKIIFOUYATE MTPOOHUKH WK Kabenn K ociiuiorpady. Himke
pacckaspIBaeTcsl, Kak MOJJKITFOYUTh TPOOHHUKH K ocuniorpady.

1.

[TpoOnuku nnu kadenn BNC: BcraBbTe mtekep BNC npobnurka minu kabess
B THE3/I0, BEIPOBHSB LITEKEP OTHOCUTEIILHO THE3/1a, a 3aTeM IIOBEPHUTE
LITEKEp pa3b&Ma Mo 4acoBOi cTpenKe, 4ToO0bI 3aMKCUPOBATH €T0.
[TocraBnsiemble B KOMILIEKTE C OCHHIIIOrPad)oM NPOOHUKH UMEIOT
coenunutenu tuna BNC.

MPUMEYAHUE. [Tpu nooxniouenuu kabeis Ko 6X00y KAHAIA HeOOX0OUM
NOOX00AWUL NO 8XOOHOMY UMNEOAHC)Y adanmep 0Jis CO2AACOBAHUS
conpomuenerus kabens (00viuno pasnozo 50 Om, 3asucum om muna xabes)
C 6XOOHbIM UMNEOAHCOM KaHana, paguvim 1 MOm.

152505

YuuBepcanpHbil nHTEpdeiic mpodbrnkoB Tektronix (TekVPI®): BcraBbTe
OCHOBaHHME NMPOOHMKA B pa3bEM KaHaja 0 XapaKTEepHOTo MIeTYKa pa3béMa
OCHOBaHMs B pubope. J[1s pacusieHeHUs COeTMHEHHsT OCHOBaHUE IPOOHNKA
CJIe/TyeT BBITSHYTh U3 COCMHUTEIS IIPHOOpa P HAXKATOH KHOTIKE Ha
OCHOBaHMH MTPOOHHKA.

®
[Tpu ncnonszoanuu npodbuukos Tek VPl ocunmnnorpad aBroMaTHyecKH
BEIOMpAET mapaMeTpsl MPOOHKKA, HAIIPUMED €ro THI (HAPSKeHNUs, TOKa) U
ocnabnenue (10X, 1X, X10, u 1. 1.).

PykoBonicTBO 1m0 3kcmnyataruu ocumuiorpagos cepuun TBS2000B



3HAKOMCTBO C oCITHILIOrpadom

CoBMecCTUMbIE TUMNbI NPOOHMKOB

JlononHUTENbHBIE CBEICHUSI O HOMEHKIIATYPE TPOOHUKOB, COBMECTHUMBIX C
ocummorpadamu cepur TBS2000B , cM. B moMoIHUKe 110 BEIOOPY TPOOHUKOB
Y IPUHAIISKHOCTEH Ha BeO-caiite kommanuu Tektronix (https://ru.tek.com/).
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3HAKOMCTBO C ocITiuIorpadom

CHuXeHUe pucKka NnoBpexaeHnsi 000pyAoBaHNUA CTaTUMECKUM INIEKTPUYECTBOM
NPV BbINOMHEHUN U3MEPEHUN

HaxkomienHoe TelIoM CTaTH4eCcKOoe QJICKTPHUYCCTBO MOXKET MOBPCAUTDH
YYBCTBUTCIIbHBIC K CTATUYCCKOMY JJICKTPUYCCTBY KOMIIOHCHTHI. HpI/I pa60Te C
YYBCTBUTCIIbHBIMU K CTATUYCCKOMY DJICKTPUYCCTBY 2JICMCHTAMU CIICAYCT
3a3€MIINTh COOCTBEHHOE TEJI0 nepea uCIojJb30BaHUCM HpO6HI/IKOB.
3a3€MH${IOIHI/Iﬁ 6pacneT IO3BOJIICT OTBECTU CTAaTHUCCKUN 3apAad Ha 3a3CMJICHHAC.

[MoaxrounTe 3a3eMISIONINI OpacieT K 3a3eMIICHHIO OCIILIOrpada uin K ToMy
’Ke 3a3eMJICHHIO, K KOTOPOMY MOJKITIOUSH ocIuiuiorpad.

1785-002

BbinonHeHne KOHTPONA (PYHKLUNMOHMPOBAHUA

Uto65! yOenuThCs B MPaBUIIBHOCTH PabOTHI ocImuiorpada, BEITOTHUTE
ONKMCAaHHYI0 HIXKE OBICTPYIO ITPOBEPKY €ro paboTOCIOCOOHOCTH.

MoaknoumnTe WHYP NUTaHWS ocuumnmorpada cornacHo
yKa3aHuam B pasgene [TodkmodYeHue nekmponumaHus
ocyunnoepacha. CM. pasgen Modaya snekmponumaxus
Ha ocyunnoepac Ha cTpaHuue 13.

Bkrtounte nuTaHue ocumnnorpada. . :> ‘

1147.029
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3HAKOMCTBO C ocCITHILIOrpadom

MogcoepnHnTe NPOBHMK K kKaHany 1.

1525-34

MoacoeanHUTe HAaKOHEYHMK NPOBHMKa 1 NPoBOA

MPOBHWKA) Ha nepeaHeit naHenu ocumnnorpada.
Heobxoaumo BCTaBUTb HAKOHEYHIK MPOOHMKA B pa3beM
5 B, a 32X1M 3a3eMIIEHNS MOAKIMKYUTD K pasbemy
3a3eMneHus.

3asemneHns k rHesgam PROBE COMP (KOMMNEHCALNA | |
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npubopa BO3BpaLLAKTCS K YCTAHOBMEHHBIM Ha 3aBOAE
3HaueHusM no ymonyanuto. CM. pasgen Hacmpodku
ocyunnogpacha no ymondaHur: komaH0a «Hacmpolka no
YMOnYaHuro» Ha cTpaHuue 208.

HaxmuTe kHonky HacTpoiika no ymonyanuto. Hactpoiiku| ——
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3HAKOMCTBO C ocITiuIorpadom

Autoset

Ha akpaHe 0T06pa3nTCs NPSIMOYTOMNbHbINA CUTHaN
(MeaHgp).

Undo

Autoset

@ 2.00v 4004s 3.12M5/s CH1

20K points

Ecnun BepLunHbl 0TobpaxaeMbIx UMMYMLCOB HE NIOCKie,
CreayerT BbINONHUTL HACTPOMKY KOMMEHcaLm
BbICOKOYACTOTHbIX MCKaXeHNUN NpoBHuMKa. HacTpoiiky
KOMMEHCaLMM UCKaXEHWA MPOBHMKA MOXHO BbINONMHNTbL
nocne 3aBepLUeHns NPoBEPKN hYHKLIMOHUPOBaHMS. CM.
pasgen KomneHcayus uckaxeHul naccugHo20 npobHuUKa
HanpskeHus Ha cTpaHuue 28.

HaxmuTe KHonky MamepeHns Ans BbIBOAa MeHio BbiGop o) =) (=) (o] o]

U3MepeHus.

MoBopaunBasi MHOrOYHKLMOHANBHYHO PyuyKy,
BbIGepuTe 3HaueHue MoMeHTanbHbIA CHUMOK.

Peak-to-Peak

Time

Amplitude

m Frequency
L] Period
DelayFR ¥
+Duty
Peak-to-Peak
Low
Cyele RMS

Area

-Pulses
Fall Time

Phase ¥

DelayFF ¥

-Duty Burs
Amplitude
+Over

RMS

Cycle Area

+Width

Min

Mean

-Width

High

Cycle Mean
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3HAKOMCTBO C oCITHILIOrpadom

Haxmute MHOrodhyHKUMOHaNbHYO pyyKy Ans Snapshot On Chi

oTobpaxeHust skpaHa CHuMoK. Cm. pasgen CosdaHue Frequency 998.5Hz
MOMEHMasbHO20 CHUMKa pe3yfibmamos U3MepeHull Ha
cTpaHuue 97.

YbenuTecs, 4To B none Yactora otobpaxaeTcs 3HauYeHne -Edges &
~1 k"4, u yto B none Mepuop oTobpaxaeTcs 3HaueHNe
~1 MC COOTBETCTBEHHO.

Frequency -Pulses 5

Period L.001ms

Fall Time 2611ps

Width

-Duty 50.16%

HaxwmuTe kHonky Menu On/Off (MeHto Bkn/Bbikn) ans
3aKpbITUS MeHI0 CHUMOK. MOBTOPHO HAXMUTE KHOMKY )
Menu On/Off (MeHto Bkn/Bbikn) Ans 3akpbITha skpaHa | | [t Tt o i
Usmepenme. i

Menu |
On/Off |

@ 00D0000®@

e

| (o] o) &)

/7‘
(e
9

What is AutosetQuery

[Ipu BeImMoOTHEHNN KOHTPOIS (GYHKIIMOHHUPOBAHHS HCIIOIB30BAIACH KHOTIKA
ABTOYCT IIJIS1 OTOOpaXEHUS YCTOHIMBOM OCITHILIOTPAaMMEI cHTHaIa. OyHKINS
ABTOYCT aBTOMaTHYECKH HACTPAMBAET BXOJ OCIIILIOrpada, Topu30HTAIHHYIO
Pa3BepPTKy, CHHXPOHU3AIUIO M MAaCIITa0 110 BEPTUKAIH IS OTOOPaKEHUS TISATH
WJIH IECTH TePUOJIOB KoJIeOaHWi CHTHAIIA, IIOCTYIAIONIETO B aKTUBHBIH
(oToOpakaeMbIii) KaHaJ. ITa MOIIHAS (DYHKIIHSI ITO3BOJISIET COKOHOMHTH BpEeMS,
HEoOXOAMMOe JIJIsl HCCIIeIOBAaHMSI HEM3BECTHOTO CUTHANA. s oTydeHus
JTOTIOTHUTENBHBIX CBEACHNN CM. TeMY ABTOMaTHYECKasi yCTAHOBKA B CIPaBKe
npuinoxxeHus. Cm. pazaen HMcnoavzosanue asmoycmanosxku Ha cTpanuie 71.
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3HAKOMCTBO C ocITiuIorpadom

KomneHcauusa nckaxeHMn nacCMBHOro NPOOHMKA HanpsKeHUs

28

KowmrmeHcanus ncKakeHU KOPPEKTUPYET HACTPOHKH ITacCUBHOTO (6€3
YCHIJICHHS ) MPOOHHUKA HATIPSHKEHUS JUTS TTOTYUeHUST Hanbojiee TOTHOTO
BBICOKOYAaCTOTHOTO OTKJIMKA. B ocriuiorpade nmeercst TeHepaTop
MPSAMOYTOJIbHBIX UMITYJILCOB YacTOTOM 1 KI'I1 i1 HACTPOHKHM KOMIIEHCAITUU
HCKaXeHH TpoOHMKa. [I0CKOIBKY B CIIEKTPE MOCIIET0BATENNFHOCTH
MPSIMOYTOJIEHBIX HMITYJIBCOB COACPIKHUTCS 3HAYUTEIHHOE KOTNIECTBO TAPMOHHK
(KpaTHBIX OCHOBHOM YacTOTe), TAKOH CUTHAJ HAMTYYIIAM 00pa3oM IMOIXOIUAT
JUTSL HACTPOIMKY KOMITEHCAITH UCKaKEHIH BRICOKOYACTOTHOTO OTKJIMKA
npoOHUKa.

CKpyrieHHbIH nepeaHuil GPOHT MPAMOYTOJIILHOTO UMITYJIbCa CBUAETEIBCTBYET O
HEIOCTaTOYHOM BBICOKOYACTOTHOM OTKJIMKE MpoOHMKa. BeiOpoc Ha mepennem
(poHTE 03HAYAET HANMYKE YPE3MEPHOTO BEICOKOYACTOTHOTO OTKJIMKA, KOTOPBIN
cienyeT yMeHbINTb. [IpsMoyronsHbIi nepeqHuii PpOHT yKasblBaeT Ha
MPaBUJIBHO HACTPOSHHBIH YaCTOTHBIM OTKIUK MPOOHUKA.

[Ipu mepBOM OIKITIOYEHNH TTACCHBHOTO MPOOHUKA HANIPSHKEHUS K JTF000MY
BXOJTHOMY KaHaITy WJIH MPH MEPEKITIOUYEHUH TACCUBHOTO MPOOHUKA MEXIY
KaHaJIaMH CJIeyeT BHITOJHNATE OACTPOUKY KOMIIEHCAITUN HCKayKEHUH MPOOHIKA
JUTSI TIPUBEICHUS €T0 B COOTBETCTBHE C ITUM KaHAJIOM.

YTo05I MPaBUJIBHO BBIMTOJIHUTHL KOMIICHCAIUIO IMTACCUBHOI'O HpO6HI/IKa,
BBITTIOJIHUTC YKAa3aHHBIC HUKEC ﬂeﬁCTBHﬂ.

1. Bxirounrte nuTaHue ocuusuiorpada.

)

1147.029

2. TloxakimrounTe MPOOHMK K KaHATy ocIipuiorpada.

PykoBoncTBO 10 3kcmnyataruu ocimuiorpagos cepuun TBS2000B



3HAKOMCTBO C ocCITHIuIOrpadom

3. IlpucoennHNTE HAKOHEYHUK MMPOOHMKA M TPOBOJI 3a3EMIICHUS K
coenuautensMm PROBE COMP (KOMITEHCALIUS [TPOBHUKA)
ocumiuiorpaga. HakoHeuHnk mpoOHKKa BCTaBIAIOT B THE370 5 B, a 3axum
3a3eMJICHUS MOJKIIIOYAIOT K COSAUHUTEIIO 3a3€MJIICHUSL.

TES 20008 SERES DIGIAL OSCILLOSCOPE.
©
a
4
O
O
O
(]
a
e
0 O ]
=

4. Haxwmure kHonky HacTpoiika nmo ymoa4anuio.

(] - =) - w Default - (Fonton] m s
. Setup

Resources

>( Defautt
Set-up

Horizontal [ Trigger

= :-::;0 , =)
S O-0J 3

& @’“‘*

1525-08

5. Haxwure kHonky Menro rpymnmnsl «I10 BEPTUK.» Ha nepenueii nanenu,
COOTBETCTBYIOIIYIO KaHay, K KOTOPOMY MOAKIIIOYEH POOHHK, AJIs
0TOOpaKeHUS CUTHAJIA B 3TOM KaHale.

Vertlr.al

= @ mm )

L

1 Scale | C
2/ push for \,
<" TrigSourcs

152527

PyxoBozcTBO 10 3KcmtyaTauun ocuuiiorpagos cepun TBS2000B 29



3HAKOMCTBO C ocITiuIorpadom

30

6. Haxmure KHONIKY ABTOYCT.

Ha skpane oToOpa3uTcs npsMOyTroabHbIN CUTHAN (MEaH/D).

Run Trig'd
i Autoset completed

O 8 1 o

cH1 [ 312kS/s [&EH / 4.00v
2000 points  997Hz

7. Ilo ¢opme uMIyIHCOB OTOOpAKAEMOT'0 CUTHAJIA ONIPEIEIISIOT, TpedyeTces n
BBINOJIHUTH HACTPOMKY KOMIIEHCALMH NCKaXeHUH poOHMKa. Eciu
nepeaHuil GpoHT curHana NpsIMOYTOJIbHBIN, 8 OCHOBAHUE U BEPLIMHA
IUIOCKHE, TO MOJACTPOMKAa KOMIIEHCALMH NCKAXKEHUH MPOOHUKa He TpeOyeTcsl.

Ecnu nepenawmii GpoHT curHana 3akpyriieH WK UMeeT BEIOpOC, CleayeT
MOJICTPOUTH KOMIIEHCAIINIO NCKAKEHHH MTPOOHHKA.

U S
I O

PykoBoacTBO 10 AKcIuTyaTanuu ocumutorpados cepun TBS2000B



3HAKOMCTBO C oCITHILIOrpadom

8. Bocnonp3yiiTech HHCTPYMEHTOM JUISI TOACTPOHKY MPOOHUKOB JUIS
MOJICTPONKN KOMITEHCAIIUN HCKAKEHHUH 1O MOTyYEHUs MJIOCKUX BEPUIMHBI U
OCHOBAHUS UMITyJIbca. Y JAIUTE MHCTPYMEHT JUIsl TIOACTPOMKHU Iepe
HaOIroIeHreM ocLUIOrpaMMel. [1oBTOpHTE MOACTPONKY KOMIIEHCALIUH 10
MOJTy4EHUs IIIOCKUX BEPIINHBI 1 OCHOBAHUS UMITYJIbCA.

9. TloBTOpuTe ACHCTBUS 2—8 [T KaXKIO0TO MPOOHUKA, TIOIKITFOUEHHOTO K
COOTBETCTBYIOIIEMY KaHaTy. DTy IPOIEAYPY CIeAyeT MOBTOPSATH TAKXKE U
MIPH MEPEKIIIOUCHUY TPOOHKUKA ¢ OJTHOTO KaHajia Ha JPYToi.

I

CoBeTbl 0 ﬂpOGHMKaX M nNpoBOAax 3a3eMiieHns

1147-024

MMpu hakTyeckom
BbIMOMHEHMM
U3MEPEHUIA
ucnonb3yinTe
BO3MOXHO Gonee
KOpOTKMI NpoBOL
3a3eMneHns 1
nyTb
NPOXOXAEHNs
curHana ans
MUHUMK3aLUN
€037aBaeMbIX
MPOGHMKOM
konebaHui (Tak
Ha3bIBaeEMOro
3BOHa) U
UCKaXEHUI
13MepsieMoro
curHana.

Bupg curHana c KOPOTKMUM
npoBOAOM 3a3eMileHus

Bug curHana ¢ ASfIMHHbIM
NpoBOAOM 3a3eMneHus

PykoBojacTBO 10 3KcIuTyaTanuu ocuusuiorpados cepun TBS2000B
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3HaAKOMCTBO ¢ ocIiuIorpadom

KomneHcauusa nckaxeHui curHanbHoro Tpakta (SPC)

OyHKIMS KOMIIEHCAITUH CUTHAITEHOTO TpakTa (SPC) mo3BossieT ycTpaHuTh
MOTPEITHOCTH TIOCTOSTHHOTO TOKA, BRI3BAHHBIE N3MEHEHUSIMH TEMIIEPATyPhI WITH
TIOJITOBPEMEHHBIM Jpei(oM CUTHAIBHOTO TpakTa. HacTpoiiky koMmeHcarimu
CJeIyeT MPOBOAUTH TIOCIIE N3MEHEHHS TEMITEPaTyphl OKPYKAroIIel cpesl
(momemmenust) 6omee yeM Ha 10 °C b0 oauH pa3 B HENEIIO, ECITH
HCITONIB3yeMBIN MaciTad mo BepTukanu 5 MmB/nen. u menee. HeBeimonHneHne
HACTPOMKHN KOMITEHCAINH NCKXEHUI MOYKET IIPUBECTH K TOMY, YTO IIPH TAaKUX
3HAYEHHSIX MacmTaba He TOCTUTAIOTCS TapaHTHPOBAHHBIE YPOBHU TOYHOCTH.

UTo0Ob! HACTPOUTH KOMITCHCAITHIO HCKaXKeHUH curHansHoro Tpakta (SPC) Bo
BCEX KaHaJlaX, BHIMOJIHUTE YKa3aHHBIC HUXKE JICHCTBUSL.

1. Brxmounre ocrpmuiorpad U qaite eMy mporperhesi He MeHee 20 MUHYT.

2. BAXHO! Otxitounte Bce BXOJIHBIE CHTHAIBI (TPOOHUKH U KaOeln) OT
BXOJIOB KaHAJIOB M pa3béMa BermomMoraTebHbI BbIX0/ HA 3a/THEH TaHETH
ocyutorpada.

©=0

3. Haxwmwure xHOoTIKy CepBHC.

Utll Ity : Navigation
é {—J i
I X &N ¢

Default
Setup

Vertical Horizontal _|(_Trigger
Posiion

5 !
& Q@) |8 )

o Gen

FFT Scale e
[Pos) e

4. Haxwmwure kHOTIKY -Boabuie- Ctp. 1 n3 2 60KOBOTO MEHIO.

5. Haxwmure kHonky KaaudpoBka 60KOBOIO MEHIO.

6. BpamenneM MHOTO(YHKIIMOHATBLHOW pyYKkH BbIOepuTe CHTHAJIBHBIH
TPAKT, 3aT€M HA)XKMHUTE MHOTO(YHKIIMOHAJIBHYIO PYUKY, YTOOBI
uHUIIHpoBath nporecc SPC.

Ha skpan ocumimiorpada BEIBOIUTCS HHGOPMAIIMOHHOE COOOIIEHUE O
KOMITCHCAIINU UCKaXKCHUI CUTHABHOTO TPAKTA.
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3HAKOMCTBO C oCITHILIOrpadomM

7. Haxwmure snemenT KoMneHcupoBaTh HCKasKeHUs] TPAKTOB CUTHAJIA
OOKOBOT0O MEHIO, YTOOBI 3aITyCTHUTH MPOIIECC.

Bo Bpemst BBINOTHEHNST TIPOLIEAYPHI HACTPOHKM KOMIICHCAIIMH Ha dKpaHe
oTtoOpaxkaroTcst Bpamiatonecs: Touku. [1o 3aBepiieHnn HaCTPOMKH
KOMITEHCAIlX UCKaXCHUH Ha SKpaHe ocuuiorpada nosBuTcs cooOIIeHue o
3aBepiieHuu mpouenypsl. [Ipomecc nactpoiiku SPC (koMmencanuu
WCKaXCHUH TPaKTa CUTHAJIA) MOXET MPOJOKATHCA HECKOJIBKO MUHYT,
MOATOMY CIIEAYeT AOKIAThCS BBIBOJIA HA dKpaH ocluiIiorpada cooOeHus o
3aBepIieHus mpoiecca HacTporku SPC.

8. Haxwmure kaonky Menu Off (OTki1. MEHIO), YTOOBI IPEKPATHUTH
oTOOpakeHHe COOOIIECHUS 1 OOKOBOTO MEHIO.

9. BHOBB nogKIIIOUYHTE TPOOHUKH K OCIHILIOTpady.
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3HAKOMCTBO C ocITiuIorpadom

OTobpaxeHune cnpaBKu O HaCTPOMKaxX Ha 3KpaHe: «CnpaBKa Be3ae»

CnpaBounas cucrema CmpaBKa Be3e — 3TO PEKUM OTOOPasKeHHsI
rpaduueckoil HHGOPMAIIUHU ¢ KPATKUM TEKCTOBBIM ONMCAHHUEM TMPH JOCTYIE K
MEHIO JIJIs1 OOJIBITMHCTBA HACTPOEK ocmiuiorpada. OHa BecbMa yaoOHa IS
MEPBOHAYATILHOTO M3Yy4eHUsI (QYHKIIUH 3JIEMEHTOB YIIPABJICHUS OCIIHILTOTPadOM.

Tek Run Auto
T er

Type
Edge
Source

CH1

Trigger Type Coupling

D
Pulse Width

Leve

-40.00mv

Runtacqu
incomplet

thresho el before S| a o vel. /-4@.0”\‘.’ Mode

Auto
2000 points  <10Hz & Holdoff

CH1 pY
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3HAKOMCTBO C ocITHiuIorpadom

MoO>HO pa3pelnuTh BBIBOJ cOO0IEeHH! crucTeMbl CripaBKa Be3jie JIJisl BceX
BO3MOYKHBIX HACTPOEK WJIH JIJISl TPYIIITLI YKa3aHHBIX (DYHKIMN, HAIpUMeED,
opranoB ynpasieuus rpynnsl 3AITY CK, rpynmsr 10 BEPTHK., u T. 1.

1. Haxmute kHonky CnpaBka Ha nepeIHEN NaHENH.

2. Y1005l 0TOOpa3UTh MEHIO, HAXMHTE KHONKY CnipaBka Be3je B 00KOBOM
MmeHo. [To ymonmuanuro Bc€ comepkumoe cucteMmsl CripaBka
Be3/1e0TKJII04YEHO0, KpoMe Kareropuu U3mepenue, st KOTOpoil 0HO
BKJIIOYEHO.

Tek Run Auto e ——| E—

[

Help Everywhere

Acquire Trigger
Set All to On Set All to Off
On off On off

Vertical Math FFT Cursor Help
4

On off On off On Off on oli} Everywhere
B

Reference Measurement Utility
On Off On Off On Off
Search

Oon Off

s 31 3 / -40.0mv
)000s 2000 points ~ <10Hz

3. YToOBbI pa3pemnTh WK 3aIPETUTh OTOOPaKEHUE CONEPKUMOTO CUCTEMBI
Cnpaska Be3jie, C IOMOIIBI0 MHOTO()YHKIIMOHATBHON PYYKH BBIOEpUTE
MyHKT BkJ1. Bc€ nnn BeikiI. Beé, mociie uero HaxMuTe pyuky.

Help Everywhere
) Acquire Trigger
Set All to On Set All to Off
On Off On Off
Vertical (EL] FFT Cursor

On off On Off On Off

Measurement Utility

On off On Off

4. UYtoOBI pa3penuTh WX 3aMPETUTH OTOOPAXKEHUE COMEPIKUMOTO CHCTEMBI
CrnpaBka Be3jie IS OTIACIBHBIX KaTETOPHil (PYHKITUH, C IIOMOTIIBIO
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3HAKOMCTBO C ocITiuIorpadom

36

MHOTO(YHKIHOHAIBHOI pydKkH BbIOEpHTE TPeOyeMyI0 KaTeTOpHIO, ITOCIIe
4ero, HaXKUMasl pydKy, BeiOepuTe BapuaHT Bk, mim Bbiki.

Help Everywhere

Acquire Trigger
Set All to On Set All to Off
On Off On Off
Vertical Math FFT Cursor

Off On Off On (0] On Off

Measurement Utility

an off an Off

[pu cnepyromem obpaieHnu K GyHKIHUSAM, JUISI KOTOPBIX pa3pelieHo
0oTOOpakeHue coodIeHuit cuctemMbl CpaBKa Be3jie, oCHHuIorpad
0TOOPA3HUT CIPABKY 00 ITUX IJIEMEHTaX.

MPUMEYAHUE. Ymobvr omobpazums coobujenue cucmemvl Cnpaska eezoe
07151 Opy2020 dNIeMeHmMa MEeHI, MONCem Nomped08amuvcs HOBEPHYMb
MHO2OPYHKYUOHANBHYIO DYVUKY.

Tek Run Auto
Channel

Coupling
DC
Invert
On off
Coupling Bandwidth
Full

Label

/ -40.0mv

2000 points Hz

Korna paspemeHo oToOpakeHue Kakoii-1100 4acTH COAEP)KUMOTO CHCTEMBI
Crnpaska Be3/e, 3Hauok CripaBKa Be3Jie B IpaBOM BEPXHEM YTIIy dKpaHa
HOJCBEYEH.
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3HAKOMCTBO C ocCITHiuIoOrpadom

®yHkuuna Ocuunnorpad. BeepaeHue

Oynkiuus Ocuniuiorpadg. BBenenue BEIBOAUT KPATKYHO HCTOPUIO PA3BUTHUSA
ocruutorpadoB, HEKOTOPBIE 0a30BbIe MPUHITUAIIEI OCIHIUIOTpaduu u 0630p
BO3MOKHOCTEH M OpPTraHOB yIPaBJICHHUS OCIHILIOTpada.

Pazgensl CIIpaBKU MOXXHO IIPOCMATPUBATH B IPOU3BOJILHOM MOPSAAKE.

1.
2.
3.

Haxwmure kHonky CnipaBka Ha nepeHel maHeny.
Haxmute kHonky Ocuuiiiorpad. Beegenue 60KoBOro MeHIo.

Bocmnonb3syiitech MHOroyHKIHOHAIBLHOI pPYyUYKO A7 BEIOOpa 3arojoBKa
TEMBI CIIPABKU U HAXKMUTE PYUKY.

Bocmnone3syiitech MHOroyHKIHOHAIBLHOI pyUYKo A7 BEIOOpa U TIOCIie
Ha)KaTHsI PYYKH BBIBO/Ia COOOIIECHHSI TPeOYEeMOH TeMBI CTIPaBKH.

HaxmuTte COOTBETCTBYIONIYIO KHOIKY B OOKOBOM MEHIO, YTOOBI BEPHYTHCS B
MEHIO KaTeropui, a 3aTeM BbIOEpUTE U MOATBEPANTE CIEAYIOUINH pa3zed,
KOTOPBIN HEOOXOTUMO MMPOCMOTPETH.

[Tocne mpocMoTpa TeMBbI yKa3aHHOM KaTerOpUN HAKMHUTE KHOIIKY
Ocuunnorpadg. Beenenne 60k0OBOro MEHIO /715l BO3BpaTa K rIaBHOMY MEHIO
W BBIOEPHTE HOBYIO KaTETOPHIO JUISI OTOOPaKEHHUSL.

Haxwmure xHonnky Menu On/Off (Mento Bki/Beikn) i BeIxos1a U3 pexuma
Ocuuniorpad. Beenenue.

NMPUMEYAHUE. Dynryus Ocuunnozpag. Beeoenue ne coxpansem oanuwix o
mom, Kaxkas mema 6vlia omoopadxicend.
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[puHUMNbI paboTbl ocuunnorpada

JlaHHBII pa3jien npeaHa3HavyeH AJisi HAUMHAIOKX M0JIb30BaTelen
ociuutorpad)0B WIH MTOJTH30BATENECH, KOTOPHIE paHbIe HE paboTali ¢
(GPOBEIME OCITHILTIOTpadaMH.

MprHUMNbI BbIOOPKKU M COOPa AaHHbIX

JIyis 0TOOpaKeHUs OCIIMILIOTPAMMBI CUTHAJA WITH H3MEPEHHUS €0 XapaKTEPUCTHK
CUTHAJI HEOOXOMMO JTUCKPETH3UPOBATh, TO €CTh CJIENIaTh BEIOOPKU 3HAYCHUH.
JuckpeTu3anusi — 3TO MPOIECC U3MEPEHUS BETHYNHBI aMILTUTYIbI BXOTHOTO
CUTHAJIa Yepe3 PaBHbIC MPOMEKYTKH BPEeMEHH (HCIONB3YIOT TEPMHUH YaCcTOTa
JUCKPETH3AINH, U3MEPSEMON YUCIIOM OTCUETOB B CEKYHITY ), TPeoOpa3oBaHus
YPOBHEH 0TCUYETOB B IU(PPOBYIO (hOpMY U 3aITMCH 3HAYECHUH BHIOOPOK B MTAMSTH
JUTSL CO3JIAaHMS 3aMUCU CUTHAJIA. 3alMcaHHbIe B IM(POBOM BHUJIC 3HAUCHHUS
YpOBHEH HCIIONB3YIOTCS B ociuiorpade Ui HOCTPOSHUS] U 0OTOOPaKEeHUS
OCHWJIJIOTPAaMMBI CUTHAJIA ¥ U3MEPEHHUS €0 MapaMeTpoB. B kax0M KaHaie
ocuwiorpada umeercsi COOCTBEHHAs MAMSTh Il XpAHEHHS OTCYETOB 3alUCH
CUTHAJIA.

2121-030

Ocmnorpadst cepuii TBS2000B BBEIIOTHSIOT BRIOOPKY B PEKUME PEATBHOTO
BpemeHH. [lpu nuckperusannu B peaabHOM MaciuTade BpeMEHHU B ocuuiiorpage
MPOMCXOAMT BBIOOPKA M aHANIOTO-LU(POBOE MPeodpa3oBaHNE BCEX BHIOPaHHBIX
3HAYEHHUI OJHOBPEMEHHO C II0CIIEI0BATEILHOMN 3aHUChIO TOJIyUYCHHbBIX 3HAYCHUN
B IAMATh U HUKINYECKUM ITIOBTOPEHUEM IIpoLiecca BEIOOPKH U 3aIIHCH.

W3MeHHTh 9acTOTy IUCKpETH3alUH (KOJINYECTBO BBIOOPOK B CEKYHIY) MOKHO C
noMoIIbI0 pyuykd MacmTad mo ropusonraiu. Ocuwiorpad aBToMaTHYECKH
yCTaHaBJIMBAET YacTOTY AUCKPETU3ALMU TaKUM 00pa3oM, 4To BeIOUpaeTcs 6omnee
9YeM JI0CTaTOYHOE YHCIIO OTCUETOB JJIsl TOUHOH perucTpanyu JaHHBIX O CHTHAJIE.
3HaYeHUE YaCcTOThI JUCKPETU3ALUH MTOCTOSHHO BBIBOJUTCS Ha DKpaH B 00JacTh
MOKa3aHUH MMOJIOKEeHUs/MacITada FTOPU30HTATBHOM HIKAJIBI.
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[IpunIIMTIEI pabOTH OcITMILTIOrpada

40

MPUMEYAHUE.

®  Maxcumanvrasa yacmoma ouckpemuzayuu (2 1'6v16/c) docmynua, eciu
akmueen mobKo 00UH KaHal 6 nape (8 nape kananos 1 u 2 uiu 6 nape
Kkananos 3 u 4).

B B 08YXKaHANbHBIX MOOEIAX MOAbKO 00UH Kanan (kanan 1 unu kanan 2)
Modcem pabomams ¢ uacmomoti ouckpemusayuu 2 1'6v16/c. Eciu axmusHul
00Ho8pemenHo oba kauana (1 u 2), mo maxcumanbHoe 3HAYEHUe YaACMOMbl
ouckpemuzayuu usmenumcs Ha 1 I'gviod/c.

B B uemblpexkaHanbHbiX MOOEISX MOAbKO 084 KAHAA MO2YH GbINOIHAMND
svlbopku ¢ wacmomoti 2 1'8v16/c (no 00HOMY Kauay 8 kaxcoou nape). Eciu
axmusnbl kauan 1 unu 2 u kanan 3 uiu 4, mo 051 HUX MOICHO UCHONb308AMb
MAKCUMAbHYI0 yacmomy ouckpemusayuu. Ilpu eKkiroyeHuu 6mopoeo Kauaid
(8 110601 nape) MakCUMAaIbHASA YACTMOMA OUCKPEMU3AYUU USMEHUMCS HA
1 I'sv16/c.

3HavyeHUE AJIUHBI 3aIHCH OCIMJIIOTPAMMBI (KOJIMYECTBO TOUYEK CHHXPOHU3AIIH
B 3aIMCH OCITAJUIOTPAMMBI) MOXKHO H3MEHATH B wHTepBasie oT 1000 1o 5 murH
Touek. bonee JHTENbHBIE 3AITUCH CUTHAIOB YAOOHBI 17151 PUKCAITUA HECKOIBKHX
MEPUOJIOB CHTHAJIA U TIOUCKA WHTEPECYIOIEro hparMenTa uiv JJisi perucTpaiun
MHOKECTBA TIOJIPOOHOCTEH (pparMeHTa 13 HeOOIBIIOTO YHCIIa IEPHOIOB U
MOCIEYIONIEer0 UCTIONb30BaHus QPyHKIH JIyma Jiisi MOUCKa HHTEPECYIOINX
oOacreii curHana.

Bceskuit pa3, Koraa OCLII/IJ'IJ'IOFpa(b HaITOJHACT 3allMCh CUTHaJIa JaHHBIMHA, 3TOT
mponeccC Ha3bIBAOT CﬁOpOM JAHHBbIX CUTI'HAJIAa NI CﬁOpOM JAHHBIX JIA
KpaTKOCTHU. HpI/I KaXa0oM c6ope JaHHbIX HOBBIM OTCUET I[06aBJ'I$IeTC$I K TOH Xe
3aIllMCH CUT'HaJia U3 BXOJHOI'O KaHalia.

3anuch CUTHANA BIIOCIIEACTBHH JACITUTCS Ha HHTEPBAJIbI PerucTpanuu,
MIPEICTABIIAIONINE COOOH TPYIIIBI OIMHAKOBOTO KOJIMYECTBA OTCYETOB CUTHANA.
WuTepBans! perucTpalyu mo3BoISI0T OCHUIUIOTpady BHIIIONHATH BEIYUCICHUS
JUTA aHAIIM3a U 0TOOpaXkaTh NaHHBIE, HAPUMEP, MUHUMAIbHOE M MaKCHMaIbHOE
WM CpellHee 3HaueHue curHajia B mHTepBasie. Croco0 MCTIOIh30BaHNS 3HAYSHHH
B WHTEpBaJje PErUCTPaIlli 3aBUCUT BEIOPAHHOTO PEXUMa PETUCTPAIINH.
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MpuHUMNbI pexuma coopa AaHHbIX

B pesxume cOopa JaHHBIX YCTaHABINBAETCS METOINKA UCTIOIH30BAHUS
ocumyutorpad)oM JaHHBIX B TOYKAX BEIOOPKH OTCUETOB B KaYKAOM HHTEpBAIIS
pPETHUCTpaLK 7S TIOCTPOCHHS M OTOOPayKEHUS OCIIMIIIOTPaMMBI CUTHAJA.
MO>KHO UCTIONB30BATh MMEPEUNCICHHBIE HIDKE PEKUMBI PETUCTPAIIHH.

B pe:xnme Bpi0opka coXpaHSIOTCS U HCIOJIB3YIOTCS TIEPBBIE TOUKH BHIOOPKU
Ka)XI0r0 MHTEpBajia OU(POBKHU AT TOCTPOCHHUS OCLHIUIOTPAMMBI
0T0OpakaeMoro CUrHajua. OTOT PEKUM HCIIOIB3YETCs [0 YMOIYaHUIO.

1785126

B pexume IIMK-A€TEKTOP UCIOJIB3YIOTCS MAKCUMAJIbHOE U MUHUMAJILHOE
3HAYEHUS U3 BCEX BBIOOPOK, CONEPIKAIIUXCS B IBYX MTOCIIEIOBATEILHBIX
WHTEpBaJlaX perucTpanuu. Mcnoiabp3yinTe 3TOT PeKUM it OOHAPY KEHUSI
KOPOTKHX OBICTPBIX NEPEX0I0B B ocumiuiorpamme. OOHapyKeHre MUKOBBIX
3HAYEHUH HEJOCTYIIHO IIPY MEHBIINX 3HAYEHUSX BPEMEHU HA JICTICHUE.

—e
oMax| o Max

~epin| —®Mn

2319-113

B pesxkume «Bbic. pa3p.» IpoucXOaUT MOBTOPHAS JUCKPETHU3ALIUS
HU3KOYACTOTHBIX CUTHAJIOB M BBIYUCIIEHUE CPETHEr0 3HAUEHHUS BCEX OTCUETOB
JUIsL K&XJI0r0 MHTepBaia peructpanuu. B pexxume «Brbicokoe paspereHue»
MOJKHO TIOJTy9aTh TOYKH CHHXPOHH3AINH C TIOBBIIIEHHBIM Pa3pelIeHnEM

(16 GuTOB) IS HU3KOYACTOTHBIX CUTHAJIOB.

B pexume «Cpe;[Hee» pacCUnUTHIBACTCA U OTO6pa)KaCTC$I CpCAHCC 3HAUCHUC IJI1
Ka)K,I[Oﬁ TOYKH BBI60pKI/I Uepe3 3aaBacMOC MOJIb30BATCIICM YHUCJIO OTCUCTOB.
Pexum «CpeﬂHee» CJICAYCT UCIIOJIb30BAaTh AJII YMCHBIICHU cnyqaﬁﬁoro mryMma.

AR W N W W I R N

L2k
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OcHOBHble NMPUHUMNDbI 3anyCKa

JlaHHBIE 3aMKCU CUTHANA UCTIONB3YIOTCS B ocIiiuiorpade Ui HOCTPOCHUS U
0TOOpaXKEHHUs OCIIIUIOTPAMMBI CHTHaJIA Ha 9KpaHe. OJJHaKO, TOCKOIBKY
ocuwIiorpad MoCTOSTHHO PETHCTPUPYET OTCUETHI B 3AIMMCH CUTHANA, KaXKaast
3aITUCh CUTHAJIA HAYMHACTCS CO CIYYaHOW TOYKHM BXOJHOTO CUTHANIA. DTO
03HAYaeT, YTO 3HAUCHHS OTCUYETOB B 3AIMCH CUTHAIA TIOCTOSHHO MEHSIOTCS, YTO
MIPUBOJINT K OTOOPaKCHHIIO HECTAOMIIEHOTO WITH JPOXKAIIETO H300paskeHHSI.
IMockonbKy pu HECTAOUIBPHOM W300paKEHUU HEBO3MOKHO TOUYHO H3MEPHUTh
napaMeTphl CUTHAJA, TAKOe N300paKeHHE PAKTHYECKH OECIoNe3HO, U
MO3BOJISIET CHIENIATh TOJIHKO BEChMa IPyObIe OIIEHKH (TUIIa CHTHAa,
MPUOIN3UTEITHFHOTO pa3Maxa aMILTUTY Il CUTHANA).

+—n—#+—u—

!

1785-087a

Puc. 1: OTobpaxeHne 63 CUHXPOHM3aLMK

B octmmorpade HeobxomumMo 00ecnednTs METOI OTIpeAeIICHHsI OHOM U TOM XKe
(hazbl UM COCTOSIHUS BXOAHOTO CHTHAJIA ISl KX IO PETUCTpalliy CUTHANIA U
COXPaHATh 3HAYECHHUS OTCUYETOB B 3aIICH CUTHAJA TAKUM 00pa30M, 4TOOBI
obecnevnTs OJUHAKOBYIO (ha3y CHTHaJIa B OJJUHAKOBBIX ITO BpEMEHH OTCUETaX
3anucy pparMeHTa CUrHaia.

Hacrpoiika CHHXpPOHU3AIMH ONPE/eIsieT YCIOBUE 3amycKa, Koraa Gukcupyercs
OMpE/ICICHHOE COCTOSIHUE BXOTHOTO CHT'HANIa, HAIIPUMEp, 3aaHHOTO YPOBHSI
HanpsOKEHUS HapacTaromero pponra. B ocuumiorpade 3To ycioBue 3amycka
UCIIONb3YETCS [Tl COXPAaHCHUsI 3HAUCHUI OTCUETOB B 3alMCH CUTHAJIA TAKUM
00pa3oM, 4TO COOTBETCTBYOIIHMI YCIOBHIO 3aITyCKa OTCYET BCETIa OKA3bIBACTCS
Ha OJTHOM U TOM JK€ MECTe B 3amucH curdaia. Oro0paxeHue Kaxaoro GparmMeHra
pErHCTpalny 3aMiCH CUTHAIA HAYMHACTCS C OJHOTO M TOTO XK «IIYCKOBOTO»
oTc4eTa, 4To obecreynBaeT cTabuiibHOE N300paKEHHsI Ha SKpaHe.
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1785-087h

Puc. 2: CUHXpOHU3NpOBaHHOE OTOBPaXKEHUE

IlonnMaHue ¥ UCIIOJIb30BAaHHUE CUHXpOHHM3alluu — BEPOATHO, OAUH U3
Ba)KHEHIITHX HaBBIKOB, H€O6XO):[I/IMI:IX JJIA 6BICTpOl"0 MOJIY4YCHU KaUCCTBECHHOI'O
I/I306pa)K€HI/I$I U aHAJIM3a CUTHAJIOB. Y CIIOBHE 3aIllyCKa MOXKET OBITH JOCTATOYHO
MMPOCTBIM: IIPU JOCTUIKCHUHN YPOBHEM CUTHAJIA 3aI[aHHOI>i BCJIMYHWHBI HAIIPSKCHU A
Ipu nepexoac OT HU3KOT'0 K BLICOKOMY YPOBHIO (HOJ'IO)KI/ITCJ'H:HOC HaIrpaBJICHUC
I/I3MGHCHI/IH). YcaoBue 3aIllyCKa MOXKECT OBITH BECbMa CHCLII/I(I)I/I'-IHI:IM, HaIrpumep,
Korga ypoB€Hb CUTHaAJIa CHUIKACTCA U JJIIMTCIIbHOCTh OJUHOYHOI'O UMITYJIbCa
MCHBIIC 3aJaHHOI'0 3HAYCHUA AJIUTCIIBHOCTH.

Touka 3amycka B 3alMCHU CUTHAJIA SIBJISIETCA TAKKE U HYJIEBOM OMOPHON TOUKOM
JUTS OTCYETa BPEMEHH B 3aIllicH curHaina. [lo ymomrgannro, Touka 3amycka B
3aIyCH CUTHAJIa HAXOAUTCS B CEpeIMHE 3aIIMCH CUTHAJA. DTO 03HAYAEeT, U4TO
TTOJIOBMHA 3aITMCH OTOOpayKaeT CUTHAJI 10 HACTYTIICHHSI YCIIOBUS 3aITycKa
(wHTEpBAJ IO 3aIycKa), a BTOpast MOJIOBHHA — CHUTHAI MTOCTIE HACTYTIICHHS
YCJIOBHS 3aITycKa (MHTEPBAJ TOCTIE 3aITyCKa).

JlaHHBIE HAa UHTEPBaJE A0 3aIlyCKa MOTYT IOMOYb IIPH TIOMCKE MPobOieM B
curHane. HanpumMep, npu OTBICKaHUY TPUYMHBI TTOSBIEHHUS BEIOPOCOB B
WCTIBITHIBAEMOM CXEeMe HACTPOHKa TOUKH 3aIlyCKa Ha BBIOPOC B CHTHAJIE MOJIe3Ha
IUIsl aHaJIM3a TIOBEACHUS CUTHANA Iieper 3amyckoM. [IpoaHanu3upoBas coOBITHS,
KOTOpbIE IPOUCXOAMIH NIepe] TIAUTIEM, MOXKHO MOTYYUTh HH(POPMALIHUIO,
KOTOpasi IOMOXeT OOHAPYKUTh IPUUUHY TIIUTYA.
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MpWHUMN 3anycka No HanpaBNeHWU0 U3MEHEHUS U N0 YPOBHIO CUrHana

Ocuumnnorpad TOIDKEH ONpeaessiTh U HalpaBIeHHe U3MEHEHUS, U JIOCTH)KEHHUE
3aJJAHHOTO 3HAYEHUsI YPOBHS CHTHAJIA JUTS BHIMOTHEHUS 3aIycKa U
MTOCIIETYIOIIETO OTOOPaXKEHUS CTAOMITEHOM OCITHIIIOTPaMMEI.

MuHuMaIbHBIMHU HCO6XOI[I/IMBIMI/I JJIsL 0T06pa)KeHI/I}1 CTaOUILHOM
OCHUJIIIOrpaMMBbI YCJIIOBUSAMU 3allyCKa SIBJIAIOTCA 3aJaHUC HAIIPABJICHUC
HU3MCHCHUS CUTHAJIAa U TIOPOTOBOC 3HAYCHHUC. HaCTpOﬁKa HaIlpaBJICHUA
HN3MCHCHUA ocummor‘pa(ba TMO3BOJIACT 3a4aTh IMOJIOXKCHNUE TOYKHU 3aIllyCKa Ha
HapacTaroueM HJIK CliaJaromieM q)pOHTC cHrHaia. 3HauyeHUE YPOBHA 3.’:1,[[aéT
MECTO Ha (prHTC, OMPEACTIAIOUICE TOUKY 3aITyCKa.

Hacrpotika 3amycka KpyTu3sna mo3sonsier 3a1ath KpuTepuii 00HapyKeHHS
YCIIOBHSI 3aIlyCKa OocIiiuIorpada Ha HapacTaloIIeM WM CHaaronieM GppoHTe
CUTHAJIA.

s A\

HOpOF 3aIryCKa ypOBeHb — OTO 3HAUYCHUEC aMIJIUTY bl HA KpPIBOﬁ CUrHaja, rnpu
JOCTHIXCHHUU KOTOPOT'0 NPOUCXOAUT 3aITyCK ocuymnorpa(ba.

s
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3arrycK 1o UMITYJIbCY MaJIOW aMIUIUTY bl TpeOyeT 3a1anus IByX ypoBHer. Ecnu
CHUTHAJ IepecekaeT 00a ypoBHs, TO OH CUMTAETCS MOJTHOLICHHBIM (HE CUUTACTCS
CUTHAJIOM MaJIOH aMIUIUTYbI).

Crpenka y mpaBoro Kpas 9KpaHa 0003HauaeT MOPOTOBBIH YPOBEHB (TIOPOTOBEIE
YPOBHHU) JJI TOTO CUTHAJA.

Bpaiienue pyuku Y poBeHb MEHSIET OPOTOBBIM YPOBEHD U MOJIOXKEHUE
0TOOpakaeMoi TOPU3OHTAILHOM JIMHUY (WIIH IBYX JTUHUHN B peKUME 3aITycKa 1o
MMITYJTECY MAJIOH aMITUTYZBI) BIOJb BCEH OCIIMIIIIONPaMMBbI, 0003HAYAOIITIX
YpOBEHb (YPOBHH) 3aITyCKa IT0 OTHOIICHHUIO KO BCEMY CHTHAITY.
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[OocTynHble TUNbI 3anycka

Ocupmnorpa(b ITIO3BOJIACT BBINOJHATH 3aITyCK 110 HECKOJIBKHUM ITPUBEACHHBIM
HHKE YCIIOBUAM IJId CUTHAJIOB.

Tun 3anycka Ycnosus 3anycka

OpoHT 3anyck no )poHTYy — CaMblii NPOCTOM 1
LUMPOKO MUCTOMb3yeMbIit TUN 3anycka.
CobbITie 3anycka no PpoHTY curHana
NPOVCXOANT, KOTAA UCNONb3YEMbIV Anst
3anycka curHan npoxoauT 3agaHHbli
YPOBEHb HANPSHKEHUS B YKa3aHHOM
HanpaeneHu (HapacTaHve Unm cnag
curHana).

3anyck no HapacTaroLemy Unm
cnagatoLiemy (OpoHTy B 3aBMCUMOCTH OT
3a[jaHHOTO HanpaBMneHNst U3MEHEHNS
curHana.

1785-092

MO3XHO HacTPOMTL 3anyck Mo UMNYTbCam,
ANVUTENBHOCTb KOTOPbIX MeHbLuE, Gorblue,
paBHa UK He paBHa 3a4aHHOMY 3HAYEHMIO
ANMTENBHOCTY. 3amnyCck MOXHO BbINOMHATL
Mo MMMyNbCaM NOMOXMTENbHOM UIN
OTpULaTENbHOM NONSPHOCTH.

3anyck Mo LWMPUHE MMMYNbCa NpUMEHsIeTCs
B OCHOBHOM /15 aHanmM3a LMchpoBbIX
CUTHaros.

[LnpmrHa umnyrsca

1785-093

Wmnynbc Manoi amnamTyabl MMnynbcom manoin amnnuTyabl HasblBaKT
UMNYIIbC, KOTOPbINA NepecekaeT nepabli
NoOpOroBbIN YPOBEHb, HO HE NepecekaeTt
BTOPOW NOPOroBbIi YypOBEHbL 0 MOBTOPHOIO
nepeceyeHns nepeoro. Takum obpasom, 4ns
3anycka no UMnynbCy Marnow amnamTyabl
Tpebyetcsa 3apath ABa YpoBHS. Ecrv curHan
nepecekaeT 0ba ypoBHS, TO OH CYMTaETCA
MOMHOLEHHbIM (HE MMMYNIECOM Maroi
amMnamuTyAabl).

Bo3amoxHa HacTpoika 3anycka no
MOMOXUTENLHOMY, OTpULATENBHOMY (MK
nobomy) MMNYNbLCHOMY CUrHamny mMasnon
amnnuTyabl. BoamoxHa HacTpomka 3anycka
Mo curHanam Manow amniuTyabl ¢
UMMYNbCaMK ANUTENbHOCTBIO MEHbILLE,
BonblLue, paBHOW UK He PaBHOM 3aaHHOMY
3HAYEHMI0.

3anyck no MMNynbCy Manomn amnanTygbl
WCMOMb3yeTCs B OCHOBHOM AM1S aHanusa
LMPOBbIX CUrHAMOB.
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Tun Bxopa 3anycka

Tun BXxoa CHHXpOHU3AIIUH ONPEEIIsIeT, KaKask COCTABIIAIONIAS CUTHAIIA
WCTIONB3yeTCA U CHHXPOHU3AINU. BO3MOKHBIE THITHI BXO/IA: €O CBA3bIO MO
MOCTOSTHHOMY TOKY (OTKPBITBIil BX0/1), € M0JaBJeHUEM HU3K0YACTOTHBIX
(HY) cocTaBasoIIMX, C NOJABJIeHHEM BbICOKOYaCTOTHbIX (BY)
COCTABJISIIONIUX U € MOJABJIeHUEM IIyMa.

= OTKpBITHII BX0JI NIepe/iacT CUTHAN Ha cXeMy 3amycka 0e3 ¢punbTparmu. Ha
3alIyMJICHHOM CHUTHAJIE OCIHILIOrpad MOXKET 3amyCKaThCs 0 JIOKHBIM
COOBITHSAM.

m  Oynkius [HonaBaenue BU ocnabisier cocTaBisromue ¢ 4acTOTOH,
npeBblamen 85 kI, B enu 3amycka. 9T0 CHUKaeT KOIHYECTBO JIOKHBIX
cpabaThIBaHWH M3-32 BBICOKOYACTOTHOTO IITyMa MPH U3MEPEHUH ITapaMeTpOB
HHU3KOYaCTOTHBIX CHUTHAJIOB.

m  OQynkius [Honaaenue HY ocmabnser cocTaBisfonye ¢ 9acTOTOW MEHbBIIE
65 kI’ B ienw 3arrycka. 9TO CHIDKAET KOJMYECTBO JOXKHBIX cpadaThIBaHUH
M3-32 HU3KOYACTOTHOTO IITyMa NP U3MEPEHUH BEICOKOYACTOTHBIX CUTHAJIOB.

u HOHaBHeHI/Ie mryma CHMXKaCT YyBCTBUTCIBHOCTD BXOI[HOﬁ LENH 3aITyCKa.
3T10 YMEHBIIACT KOJIUYECTBO JIOKHBIX CpaGaTLIBaHI/Iﬁ Ipyu UBMEPEHNU
napaMeTpoOB CUI'HAaJIOB C BBICOKMM YPOBHEM IIIyMa.

Pexumbl 3anycka

PexxuM cMHXpOHU3aIUuU onpeesisieT padoTy ocumiorpada nmpu oTCyTCTBUU
WY TIPY HATWYMH CUHXPOHU3AIMK. B pexxnume 3airycka MOXHO HCIOIb30BaTh
(YHKLUIO YCTaHOBKH I1€projia OJIOKUPOBKH 3aITyCKa.
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[IpunIIMTIEI pabOTH OcITMILTIOrpada

ABTOMaTU4YECKMN aCUHXPOHHbLIWA pPeXuUM 3anycka

B ABTOMaTHYeCKOM pexXHMe OCIHILIOrpad) pEruCTPUPyeT CUTHAT JIaKe MPH
OTCYTCTBHH CHHXPOHHU3AI[MH. B aBTOMAaTHYECKOM PEXHME HCTIOIb3YyEeTCs TaiMep,
KOTOPBIH 3aIyCKaeTCs ¢ Ha4ajJoM PeruCcTpalyy, PpU 3TOM COOMPAIOTCS TaHHbIE
JI0 CJIOBa 3amycka. Ecin 1o ucTeueHns BpeMeHH OXKHIaHHS TaliMepa COObITHE
3arycka He 00HapyKeHO, ocIuIorpad 3amycKaercsl IPUHY TUTEIbHO.
[TpomomKHUTENLHOCTh BPEMEHU OXKUAHUS COOBITHS 3aITyCKa 3aBUCUT OT
HacTpOWKHM MaciTada BpeMeHH (MacmTad mo ropu30HTAaIH).

Ecnu HpHHy,E[HTCHLHLIﬁ 3aIllyCK B aBTOMAaTUYCCKOM PCIKUME BBIINIOJIHCH ITPU
OTCYTCTBUU HeﬁCTBHTCHLHBIX COOBITHIT 3aIlyCKa, OCHUJIJIOrpaMMa Ha 3KpaHE HE
CUHXPOHHU3UPYCTCH. KaxceTca, 4TO oCHWIOIrpaMMa NnepeMeiacTCA 1Mo dKpaHy.
HpI/I BO3HUKHOBCHHUU NOITYCTUMOI'O COOBITHS 3aIryCKa I/I306pa)KCHI/Ie Ha 3KpaHe
CTAHOBHUTCS CTAOUILHEIM.

OObIYHbIN pexum 3anycka

B HOpMAJILHOM peXHME CHHXPOHHU3AINN OCIIHUTOTpad) pPEruCTPUpPYeT JaHHBIE
CHUTrHaJIa TOJBKO MPU HACTYIUICHUH YCIO0BHUit 3amycka. Eciu coObITHE 3amycKa He
HACTYIaeT, Ha DKPaHE OTOOpAXKAETCS TOCIEAHSS 3aPETUCTPUPOBAHHAS 3aIHCh
OCITMILTOrpaMMBbl. Ecii HeT mocieHel OCIMITOrpaMMBbI, Ha SKpaHe HUYero He
oToOpaxkaeTcsl.

Pexum 3anycCkKa € nepuoaomMm 6HOKMpOBKVI

Pexum 3amycka ¢ mepuoaoM 0JIOKMPOBKH 3aITyCKa MO3BOJISET 3a/1aTh TIEPUO/T
BPEMEHH, B TCUEHUE KOTOPOTO OCIIIUIOrpad He pearupyeT Ha COOBITHS 3aIycKa.
Hanpumep, 11 3ammycka 1mo nepBoMy UMITYJIbCY B ITAKETE CIEIYET 3a]aTh 3aIIyCK
0 HapacraronieMy GpOHTY U YCTAaHOBUTH 3HAYCHHUE MePUO/Ia OJIOKHUPOBKHU
3aIlyCKa, TO €CTh BPEeMs 3alpeTa CICeIYIOIIEro 3amycka, 10 MOCTYILICHUS
cienymiero nakera. Mcrnonp3oBanue neproia OJOKHMPOBKH 3aITyCKa B 3TOM
cJIydae mpe0TBpaIlaeT 3alyCcK OCIULIorpada rmno npou3BoIbHOMY
Hapacraronemy QppoHTy.

N J L J L J msazm
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[IpunIMTEl paboThH ocmyuiorpada

Hcnonb3yiiTe HaCTpOMKY Y CTAHOBMTH MMH. BBIAEPKKY JUIS 3a/IaHUS
MHUHUMAIIFHOTO 3HAYEHUS BpEMEHH OJIOKHPOBKH.

MNMPUMEYAHUE. 3a0anue pescuma cunxporuzayuu He o3naiaenm 3a0anus YCaoeus.
3anycKa, nocieoHue YCmanagIusamces ¢ UCHOIb308AHUEM HACMPOEK
cunxponuzayuu Tun. Cm. pazoen /locmynnsle munvi 3anycka Ha cmpanuye 46.

PeXuM permctpaumm ¢ 3aaepxKoii 3anycka

B HOpMasIbHBIX pesknMax cOopa JaHHBIX TOYKA 3aIlycka HaXOJUTCS B IICHTPE
3aITUCH CUTHAJIA U SIBJISACTCS] TOUYKOW PACIIUPEHHSI B CEpEIMHE SKPaHA, TOITOMY
MpY U3MEHEHUH MacITaba Mo TOPU30HTAIHN U3MEHSETCSI H300paXKeHNE BOKPYT
TOYKH 3armycka. OyHKIus 3agep:kka B MeHIO COOP JaHHBIX pa3IeisaeT TOUKY
3aIycKa M HaXOJIAIIYIOCS B IEHTPE DKpaHa TOUKY PaclIMpPEeHUs. DTa QYHKITHSI
TTO3BOJISICT UCTIOMB30BaTh pyduky Iososkenue rpynmsl «I10 T'OPU3.» ms
nepeMeneHns (3aJIep>KKH) TOUKH 3aITyCcKa OT TOUKH PACIINPEHUs Ha YKa3aHHYIO
BEJIMYHHY.

Haunbonee THIOBBIM HCIONIB30BAHUEM PEXHMa 3a/1epaKKa sSBISIETCS cOOp
JaHHBIX U 0TOOpakeHUe MoapoOHOCTeH (hparMeHTa CUTHANIA, OTCTOSALIECTO OT
TOYKH 3aIlyCKa Ha 3HAYMTEIbHBIA HHTEpBaJl BpeMeHU. Hanpumep, MOXKHO
HACTPOUTH 3aITyCK MO MOSBJISIIOIIEMYCs yepe3 Kaxkaple 10 Mc HMITyINbCy, a 3aTeMm,
UCTIONB3YS QYHKIHIO 3aep:KKa, U3YUIUTh XapaKTepPUCTUKU (parMeHTa CUrHajia
yepe3 6 Mc IociIe TOUKH 3aITycKa.
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[MpunHmmner paboTs! ocipuiorpada
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I ————————————————————
YcTtaHoBKa napameTpoB BXoAa KaHana

Hcnonp3yiite kHonku Mento rpymsl «[10 BEPTUK.» mis Beibopa
0TOOpakaeMOoTO CHTHAJIA FITM BBIBOAA MEHIO M IMIOAMEHIO JUTA 3aJaHHs
MapaMeTpoB BXOJa KaKJOTo KaHaia.

HaCTpOﬁKH KaXXI0T0 KaHaJia HE 3aBUCAT OT HACTPOCK APYTUX KaHAJIOB.

HacTpouka Tvna Bxoga curHana

OT HACTpOEK THIIA BXOJIa CUTHAJA 3aBUCHT IIyTh CUTHAJIA Yepe3 CXEMY BBIOOPKH
ocumorpada.

1. Haxwute knonky Memnto rpynmsl «I[10 BEPTHUK.» st Bei6opa BX0Ia
KaHaJa, HACTPOMKH KOTOPOTo TpeOyeTcs yCTaHOBUTb.

Vertical
D Q-0 ©
@ 2 Menu 3 4

FFT
Bus Scale
for
Trig Source

1525-27

2. Haxwmure kHOnKy Tum Bxoma O0KOBOro MEHIO.

3. Bocnons3yiitech MHOTO()YHKIIMOHAIBHOM PydYKO# IS BBIOOpA U
MOATBEPKJCHHS BEIOPAHHOTO THIIA BXOJa:

ITocT. TOK (OTKPBITHINM BXOA CO CBSI3BIO 110 IIOCTOSIHHOMY TOKY) —
MPOIYCKAIOTCS IEpEeMEHHAsl U IIOCTOSIHHASL COCTABJISIIOLLIE CUTHAIA.

IMepeM. TOK (3aKpBITHI BX0J 0€3 CBSI3H MO IOCTOSHHOMY TOKY ) — IOCTOSIHHAS
COCTaBJIAIONIAs CUTHAJIA 3aI€PKUBAETCS, a IPOILYCKAETCS TONBKO NEPEMEHHAs

COCTaBJIAIOIIass CUrHajia.
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YcTaHOBKA apaMeTpoB BXOJla KaHaa

WHBepTUpOBaHMEe BXOAHOrO CMrHana

DTy Ipolexypy UCIOIB3YIOT TSI HHBEPTUPOBAHUS (OTPAKCHHUS 110 BEPTHKAIIH)
BXOJIHOT'O CUTHaJIa. THUTIOBOM MTPUYIMHON HEOOXOIMMOCTH HHBEPTHPOBAHUS
BXOJTHOTO CHTHaJa ABJISETCS CO3J]aHNE MAaTeMAaTHIECKOTO ONMCAHUS CUTHAIA.

1. Haxwmute knonky Mento rpynmnsl «110 BEPTHUK.» s Bei6opa Bxona
KaHaJla, HACTPOWKU KOTOPOTro TpeOyeTcsl yCTaHOBUTb.

Vertical
=0 Q-0 ©
B AR .

FFT

[ Bus Scale
for
Trig Source

1525-27

2. Haxwmwure xHOTIKY HBepcusi 60KOBOTO MEHIO AJIS IEPEKITIOYCHUS MEXKITY
pexuMoM BBIKJI — HOpMaJIbHOH pabOTH U peKUMOM BKJI — M3MEHEHHEM
HOJSIPHOCTH CUTHAJIA B IIPELYCHIIUTEIE.
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YcTaHOBKA TapaMeTpoB BXOJla KaHaa

Hactponka nonocbl nponyckaHus ocuunnorpacda

DTy npoleaypy HCIOIb3YIOT JJIsl HACTPOHKH TTOJIOCHI MTPOITYCKAHHUS
ocuworpada. [Tonoca mpomyckanust — 3TO MaKCUMallbHast YacToTa, Ha
KOTOpO# ociyiiorpad crmocobeH TOYHO OTOOPa3UTh U U3MEPHUTH CUTHAT.
Ocmmtorpad MOCTENIEHHO 0CIa0sIeT (CHUXKAET YPOBEHB) COCTABIISIONTUX
CUTHAJIa Ha YaCTOTAaX BBIIIIE ITOJIOCHI TPOMYCKaHHs. DTO O3HAYAET, YTO HECMOTPS
Ha TO YTO UMEETCS BO3MOXKHOCTh OTOOPaXKaTh CUTHAITBI, BBIXOJISIIHE 32 TPEIeIIbI
MOJIOCHI TIPOITYCKAHMUS, TOUHOCTh 3HAYCHUI WX aMIUTUTY/IbI U IPYTHUX
napamMeTpoB He TapaHTHPYETCsl.

1. Haxwmute knonky Mento rpynnsl «110 BEPTHUK.» s Bei6opa Bxona
KaHaJla, HACTPOWKU KOTOPOTro TpeOyeTcsl yCTaHOBHTb.

Vertical

(Push] to Center
FFT

f:\
Bus Scale
for
Trig Source

1525-27

A(g)

1

Haxwmwure xHoTIKy IloJioca nmpomyck. 00OKOBOTO MEHIO.

w

Bocnonesyiirech MHOroyHKIHOHAIBHOI pyUYKoOi A7 BEIOOpa 1
MOATBEP)KACHUS BBIOPAaHHOTO 3HAYEHUS MOJIOCH! MTPOITYCKaHMS.

3nauenue I1oJIH. ycTaHaBIMBAET MaKCHMaIbHO BO3MOXKHOE JIJIS
ociiuiorpada 3Ha4eHue HOoJI0Ckl POy CKaHHUS.

3nauenue 20 MHz — yctanaBnuBaeT nosiocy npormyckanus 20 MI'.

Jpyrue Bo3MoKHBIE 3HaYEHUS MTOJIOCHI IPOITYCKAHHs 0TOOPaXaroTcsl B MEHIO
B 3aBUCHMOCTH OT IOJKIIOYEHHOTO MPOOHHUKA.
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YcTaHOBKA apaMeTpoB BXOJla KaHaa

Hactponka Tna npoOHuKa (HanpsxKeHNs Unu Toka)

[Tonmento Tunm naTyMKa MO3BOIIAET 334aTh THI MOAKIIOYEHHOTO K
ocimntorpady npodruka. Tum nmpoOHUKaA 1Mo ymModanuio — HanpskeHnue.
JpyToii BO3MOXHBIN THIT TPOOHHKA — MPOOHUK TOKA. THIT M MapaMeTpsI
npoboHukoB ¢ naTepdeticom TekProbe II nmu TekVPI ycrarmaBnmuBarotcs
ABTOMATHUYECKH MTPH WX MTOAKIIOYEHUH K OCIIHILIOTpady.

54

1. Haxwmute knonky Mento rpynnsl «110 BEPTHUK.» s Beibopa Bxona
KaHaJla, HACTPOWKU KOTOPOTro TpeOyeTcsl yCTaHOBHTb.

Vertical

y>

A(g)

FFT

to Center

Bus Scale
for
Trig Source

7

g

1525-27

Haxxmure amementT Hactpoiika gaTumka 60K0OBOTO MEHIO ISl BBIBOJIA

noaMenio Hacrpoiika naTyuka.

w

Bocnonesyiitech MHOroyHKIHOHAJIBHOI py4YKOi A7l BEIOOpa 1

MOATBCPIKACHUA BBI6paHHOI‘O 9JIEMCHTA IIOAMECHIO Tun gaTyuka.

b

Bribepute n noareepaure tum npodHrka (Hanpskenne wim Tox).
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YcTaHoBKa MapaMeTpoB BXOJ1a KaHaa

YcTtaHoBKa 3HaYeHUs koadpduumneHTa ocnabneHns npobHuKa

3aTyxaHue — 3TO 3HaueHUE KOAPPUIIHECHTA OCTIA0ICHUS WITH YCHIICHUS

aMIUTUTYIBI BXOJHOTO CHTHAJIA B IPOOHUKE TIepe] TEM, KaK OH ITOIaacT Ha BXO.

ocmutorpada. [lomvento 3aTyxaHue o3BOJSIET YCTAHOBUTH KOYPHHUITHEHT
ociabiaeHus npoOHUKOB, He nMeromux uaTepdeiica TekProbe II nmu TekVPL
[To ymo9aHUIO HCTIONB3YeTC 3HaUeHUe ocinadmenus 10x.

1. Haxwmute knonky Mento rpynmnsl «110 BEPTHUK.» s Bei6opa Bxona
KaHaJla, HACTPOWKU KOTOPOTro TpeOyeTcsl yCTaHOBUTb.

Vertical

to Center
FFT

f:\
Bus Scale
for
Trig Source

1525-27

A(g)

2. Haxwmure snemenT HacTpoiika q1aTumka G0KOBOTO MEHIO JIJIST BEIBOIA
noaMenio Hacrpoiika 1aTyuka.

3. Bocnonp3yliTecb MHOTO(pYHKIMOHAIBHOM PYYKOH [ BEIOOpa U
MOATBEPKECHUS AIEMEHTA MMOAMEHIO 3aTyXaHue.

4. Bocnonp3yliTech MHOTO(YHKIIMOHAIBHOM PYYKOH I BEIOOpa U

MOTBEPKACHHS 3HaUCHHS KOA(DUITUCHTA 0CTIa0ICHHMS.

PykoBoacTBO 10 sKcIutyaTanuu ocuusuiorpados cepun TBS2000B

55



YcTaHOBKa TapaMeTpoB BXOJla KaHaa

BbicTpas ycTtaHoBKa 3HaYeHun ocnadbnenusa 1X unu 10X

C IIOMOIIBIO 3JIEMEHTOB BIIOKEHHBIX MEHIO Y CTAHOBUTL Ha 1X 1 YCTaHOBUTL
Ha 10X MOXHO OBICTPO HACTPOUTH 3HAUEHHUE OcilabiieHrne poOHuKa 1 X mim

10X.

1. Haxwmute knonky Mento rpynnsl «110 BEPTHUK.» s Bei6opa Bxona
KaHaJla, HACTPOWKU KOTOPOTro TpeOyeTcsl yCTaHOBUTb.

Vertical

(Push] to Center
O~ G

FFT
Bus Scale
for
Trig Source

1525-27

A(g)

2. Haxwmure snemenT HacTpoiika qaTumka G0KOBOTO MEHIO JIJIS BEIBOIA
noaMenio Hacrpoiika naTuyuka.

w

Bocnonp3yiitech MHOTO()YHKIIMOHATBLHOM PYYKOH, YTOOBI BBIJICIHUTh
SJIEMEHT Y CcTAaHOBHUTEL HA 1X mnu 3neMeHT YceTaHOBUTH Ha 10X moaMeH!o.
3areM HAXXMHUTE MHOTO(QYHKIIMOHAJIBHYK PYUYKY, YTOOBI 337aTh BEIOpaHHOE

3HA4YCHHUC.
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YcTaHOBKA apaMeTpoB BXoJla KaHaa

Hactponka pexuma namepeHus Toka ans NPoOHUKOB HanpsXKeHnA

Jlnst n3MepeHnst Toka ¢ MOMOIIBIO CTAHAAPTHOTO MPOOHNKA HATPSIKEHHS
METOJIOM M3MEPEeHHS MAJACHUS HANPSHKEHHS Ha PE3UCTOPE BOCIIOIB3YHTECH
mosieM U3MepuTh TOK ISl yCTAHOBKH OTHOIIIEHUS aMIT€PBI/BOBTHI HITH BOJIBTHI/
amIepsl B HACTpOiKax u3Mepenus. Hampumep, eciin HE0OX0IMMO N3MEPHUTH
MajJIeHre HapsDKeHHUS Ha Pe3UCTope conpoTuBieHneM 2 OMm, 3amaiiTe 3HaUSHIE
OTHOIIIEHNE HANPSDKEHUS K TOKY 2.

1. Haxwmute knonky Mento rpynnsl «110 BEPTHUK.» s Bei6opa Bxona
KaHaJla, HACTPOWKU KOTOPOTro TpeOyeTcsl yCTaHOBHTb.

Vertical

to Center
FFT

f:\
Bus Scale
for
Trig Source

1525-27

A(g)

2. Haxwure snemenT HacTpoiika qaTumka G0KOBOTO MEHIO JIJIS BEIBOIA
noaMenio Hacrpoiika naTyuka.

3. Bocnonp3yliTecb MHOTO(pYHKIHMOHAIBHOM PYUKOH I BEIOOpa U
MOATBEPKAECHUS dIeMEHTa MoAMeHI0 U3MepuTh TOK.

4. Haxwmure MHOTO(YHKIMOHAJBHYIO PYUKY IS IEPEKITIOUEHUST MEXKITY

snementamu Ja u Her.

5. Ilpwu BeIOOpPE 3emenTa Jla B o6macTu moa moaMeHto «3MepuTh TOK
0TOOpakaeTcs AIEMEHT MEHIO — OTHOIIEHHE aMTIePbl/BOIBTHI MIIH BOIBTHI/
ammepsl. Boconp3yiiTech MHOT0YHKIMOHAJIBHON PYUKO /U BEIOOpa U
W3MEHEHUS ITapaMeTpa H3MEPEHUs TOKa.
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YcTaHOBKa apaMeTpoB BXOJla KaHaa

YcTaHOBKa CMelLeHus no BePTUKaNun BXOAHOIo CUrHana

Mento CMmelleHHE TI03BOJISIET YCTAHOBUTH CMEIIIEHHE CUTHAJIA [0 BEPTUKAIH,
9TO MEHSET MOJOXKEHUE CUTHAJIA TT0 OTHOIIEHHUIO K OTIOPHOMY MOTEHIIAATY 3eMITH
ocrmumtorpada (0 BoibT). ITO MEHIO TaKXKe TIO3BOJIIET OBICTPO YCTAaHOBUTH
CMeIIEHUE CUTHAJIA TI0 BepTukainu paBHBIM 0. CM. Paziuuue medicoy
NOOJICeHUeM N0 ePMUKAIU U cmeujeruem Ha crpanuie 60.

1. Haxwmute knonky Mento rpynnsl «110 BEPTHUK.» s Bei6opa Bxona
KaHaJla, HACTPOWKU KOTOPOTro TpeOyeTcsl yCTaHOBUTb.

Vertical

to Center
FFT

f:\
Bus Scale
for
Trig Source

1525-27

A(g)

g

Haxwmwure kHOIKY CMenieHue 60KOBOTO MEHIO.

w

YToOBI HACTPOUTH ONPEAETICHHOE 3HAUCHHE HANPSDKEHHUS CMEILEHHUS, C
MOMOIIBI0 MHOTO()YHKIMOHAJIBHOM PyYKU BEIOEPHUTE U MTOATBEPANUTE
3Ha4YEeHHE B MoJie cMeleHus. Mcnonp3yiiTe pyuKy [ M3MEHEHUs 3HaUEHUS;
KpHUBas CUTHaJIa IEPEMEIAETCS Ha SKpaHe OJHOBPEMEHHO C U3MEHEHHEM
3HavYeHus. BHOBb HAXKMUTE PyUKY [T BBIXOZA U3 PEKUMa YCTaHOBKH
3HAYECHMS.

4. YroObl 3a1aTh BeIMYMHY cMelieHus 0, C TOMOIIBIO
MHOTO(YHKIIHOHAIBHOM py4YKH BbIOEpHUTE dJIEMEHT Y CTAaHOBUTH HA 0 1
MOJTBEPANUTE BEIOOP, HAXKAB PYUKY.
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YcTaHOBKa apaMeTpoB BXOJla KaHaa

YcTtaHOBKa NONOXeHUA ocuunnorpaMmbi No BePTUKaNun

it OBICTPOTO U3MEHEHUS TIOJ0XKEHHSI OCIIHIUIOTPAaMMBI TI0 BEPTHUKAITH
Bocmosb3yitech pyukoit Ilososkenue rpymmsr «[10 BEPTHUK.» Toro kanana,
CIBUT CHUTHaJa KOTOPOTO TPEOYyeTCs BHITOIHUTS.

[Monmento Ios10keHAEe TTO3BOSET YCTAHOBUTH MOJIOKEHUE OCIIMILIIOTPAMMBI IO
BEPTHKAJIM, CIIBUHYTH KPUBYIO CUTHAJIa BBEPX MJIM BHU3 Ha SKpaHe. ITO MEHIO
MO3BOJISET TAKXKE OBICTPO YCTAHOBUTH 3HaueHue () (3eMJIs1) CUTHAJIa Ha CPETHIO0
TOPU3OHTANBHYIO JTHHUIO ceTKU. CM. Paszauuue medxncoy nonodicenuem no
eepmuxany u cmeujeruem Ha crpanune 60.

1. Haxwute knHonky Mento rpynmsl «I[10 BEPTHUK.» st BeiOopa BX0na
KaHaJla, HACTPOHKHM KOTOPOro TpedyeTcs ycTaHOBUTh. HacTpoiiku kaxmoro
KaHaJla He 3aBUCST OT HACTPOEK JPYIMX KAHAJIOB.

Vertical

@ Position @) @
(Push] to Center

f:\
FFT
Bus Scale
( Push) for
Trig Source

1525-27

oo
@,

5

5

2. Haxwmure kHONKy Bosabiie 60Kk0BOro MeHio.

3. C momomipio MHOTOYHKIMOHAJILHON PYYKH BEIOEPUTE U MTOJITBEPIUTE
ateMeHT Ilosoxkenne i oroOpaxenus noameH:o «llonoxxeHue».

4. Yt0O0bl 3a1aTh ONpee/ieCHHOE 3HAYEHHUE MTOJIOKEHUS, C TTOMOLIBIO

MHOTro(pyHKIMOHAIbHOM PYUKH BEIOCpUTE 3HAUEHHUE B M0JIE MOJIOXKEHUS U
noaTBepanTe ero. Vcnonb3yiiTe pydKy Ui H3MEHEHUS 3HaUCHUS; KpUBast
CUTHaJIa TIepeMeIaeTcs Ha SKpaHe OAHOBPEMEHHO C M3MEHEHHEM 3HAUCHHUS.
BHOBb HOXKMUTE PYUKY IUISI BEIXOJA U3 PEKHUMA YCTAHOBKH 3HAYCHUSI.

5. UroOwI 3a71aTh 3HAUYEHHE TTOJIOKEHUS (), C TTOMOIILIO
MHOTO(YHKIMOHATbHOM PYYKH BEIOCPUTE DIIEMEHT Y CTAHOBHUTD Ha () 1

MOJTBEPIUTE BHIOOP.
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YcTaHOBKa apaMeTpoB BXOJla KaHaa

Pasnuune MeXxay nosioxeHnem no BepTuKasnu U CMeLleHnem

60

Ionooicenue Mo BEPTUKATU — 3TO QYHKIIHMS OTOOPaXKEHUs, KOTOpast
MO3BOJISIET IBUTATh H300paKeHHE CUTHATIA Ha dKpaHe. /IBikeHne
M300paKEeHUS CUTHAIA Ha DKpaHe He M3MEHSET ypoBeHb «3eMiIm» (0 BOJIBT)
CUTHAJIA.

Cmewyenue TI0 BEPTUKAITN — 3TO (GYHKIHS T0OABICHUS TOCTOSHHOTO
HaNpsHKEHUSI K BXOJAHOMY CHTHAIY Iepe]] moiavueii ero Ha BXOJ
npenycunuress. Jlo0aBieHue MOCTOSHHOTO HANIPSDKEHHS CIBUTACT HITH
CMeEIIAeT CUTHAT OT ypoBHS «3eMia» (0 BoibT). CMemeHne NCIOIb3YIOT IS
yBenmu4eHus! 3P PEKTHBHOTO JMHAMHUYECKOTO TMalla30Ha CUTHAIIA.

Hanpumep, MOXHO YCTaHOBHUTH COOTBETCTBYIOLIEE 00IaCTH MUKOBBIX
3HAYECHUU CUTHAJIA CMELIEHUE 110 BepTUKanu pyukoil Ilo1oxenne rpymnst
«I10 BEPTHUK.» mist nepeMenieHus n300pakeHus: 00J1aCTH THKOBBIX
3HaYEHUH K LEHTPY KOOPJAUHATHOM CETKM 3KpaHa, a 3aTeM pydkoil Macmrad
YCTaHOBUTH MEHBILYIO LIEHY IeJICHHS IJIs IeTaJbHOTO aHaIn3a 00JacTu
NAKOBBIX 3HAYCHUM CUTHAA.
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YcTaHOBKA apaMeTpoB BXOJla KaHaa

YcTaHOoBKa KOMNeHcauum casura Cba3bl CUrHasna B KaHane

Komnencanus KOMIIEHCHPYET pa3nudre 3a/Iep>KKA CUTHAIA OT Pa3IHyus JIHH
kabenelt u THIOB TPoOHUKOB. Vcmonp3yiite KoMnmeHcanuio 1 peryInpoBaHus
3aJIep>KKH CUTHAJIA B OT/IENBHBIX KaHAIaxX, YTOOBI CUTHAM MTOCTyTal B
ocumiutorpad B 0HO u TO ke BpeMsi. KommeHcarws casura (hassl B KaHalax
MTO3BOJISIET BBHIMIOJHATH TOYHBIE H3MEPEHHS BpPEMEHHBIX XapaKTEPUCTHK MEXKITY
IBYMSI WM OoJiee KaHaJlaMH WJIH TIPH MCITOJIb30BAaHUH JIATINKA TOKA BMECTE CO
MMPOOHUKOM HaIPSKCHHUS.

BribepuTe curna ¢ oAHOTo U3 MPOOHUKOB B KAYECTBE OMOPHOTO U
OTPEryIHMpYHTE BEIMUMHBI KOMIIEHCALIUK CABHTa (Dasbl IUisl IPYTHX KaHAJIOB,
9T0OBI (ha3bl CPaBHSUIUCH. JIJ1s TOCTH)KEHHS HAMITYYIINX Pe3yIbTaTOB
NPUMEHSIHTE clielManbHble KOMIIEHCATOPHI cBUTa (a3sl, Hanpumep Tektronix
067-1686-xx.

Ha m300pakeHusx HIOKe MOKa3aHbl OCHUJUIOTPAMMEI JI0 U TIOCTIE TPUMEHEHUS
(hyHKIIMHE KOMIIEHCAIIMY CIBHTA B KaHalaxX 2 1 4 i1 MUHUMHU3AINH 33JI€PKKH TI0
OTHOIIIEHUIO K KaHaiy 1.

1.

Haxxmute kHonky Memnio rpynmnsl «I10 BEPTHUK.» s Bei6opa Bxona
KaHaJla, HACTPOWKU KOTOPOTro TpeOyeTcsl yCTaHOBHTb.

Vertical

to Center

sEe e teRe:

1525-27
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2. Haxwmwure xHOTIKY Bosbiie 60Kk0BOro MEHIO.
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YcTaHOBKa TapaMeTpoB BXOJla KaHaa

3. C nomoiipio MHOTOGYHKIHOHAIBHOI PYUKH BEIOEPUTE ITyHKT
KomneHncanusi 1 moareepaute BoIOOP, HAXKAB PYUKY.

4. UYrtoObl HACTPOUTH ONpPEJEICHHOE 3HaUeHHEe KOMIIEHCAIIMU ()a30BOT0 CABHUTA,
C TIOMOIIBI0 MHOTO(YHKIIMOHATBbHOM PYUKH BbIOepuTe 3HaueHue 0 ¢ u
MOJTBEPANTE BEIOOD, HAXKaB pydKy. [locie 3Toro ¢ momMompo pydku
BEIOEpUTE W 3a/aliTe Tpebyemoe 3HaueHue. OcumuiorpaMmma Ha S9KpaHe
JABHKCTCA COOTBETCTBEHHO U3MCHCHHNIO 3HAUYCHUA.

5. UroObl ycTaHOBUTH 3HAYEHUE KOMITICHCAIIMU CIIBUTA, HCIIOIB3YEMOE T10
yMordanuto (3amepikka 0), ¢ ToMOIIbI0 MHOTOYHKIITHOHAIBHOM PYIKH
BBIOEPUTE DJIEMEHT Y CTAHOBHUTD 10 YMOJIYAHMIO U TTOJTBEPANUTE BBIOOD,
HaXXaB PyUKY.

CoBeTbl 0 KOMNeHcauum capura asbl

= 3amanHple 3HaYeHUS KoMmeHcamum 1is KaKI0ro KaHaiga COXpaHsIIoTCs B
SHEPTrOHE3aBUCUMOMN MTaMATH 10 UX H3MEHEHHS.

= 3anansble 3HaUeHUs KoMIeHcanmm BKITIOYAOTCS B YCTAHOBOYHBIC (haiiiibl
(setup files).

= [Ipu Bemonaernnn Hac. mo ymoJ1. (COpoc HACTpOeK K 3HAYCHHUSIM 10
YMOJTYaHHIO) BETMYNHA KOMITEHCAIIMY CIBHTra (a3bl yCTaHABINBACTCS
paBHOI 0 BO BCex KaHaiax.
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HacTponka cMHXpoHu3aLmm

DT npolexypsl UCTIONB3YIOT JJIsl HACTPOWKHA CHHXPOHU3AIMH 10 curHaimy. CMm.
paznen OcHogHbie npuHyunvl 3anycka Ha cTpaHuie 42.
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HacTtpolika cunxpoHu3anuu

TER AR itk
fif AR IR I AR 8 R AR T8 FRean iR,
1. % Trigger Menu (fillRZ8) Rimbixs,

[ Autoset l

2. % Type (EH) MliEZe+i4,
i/l Multipurpose (GEM) fefiEF 8T Edge GAR).,

% Source (f575F) MIm 844, JH4EH Multipurpose GEf) fEdl

EE I TEE, DAEMAERE SR, 20%# AC Line (T78) LU#EH

ARV BRI =R AE R il RAE

5. #% Coupling (GGEA) M 328 24 I Multipurpose (i) gk
BIFR MR E, BZB Tun exooa 3anycka na crpanune 47,

6. 1% Slope (F1) Ml 2tz LATE _EFHFN T AR IS & B TR,

TEATIERD I _Efih R oI 25,

Eal

A A\

7. % Level (8B8°) fUim2etzl, I Multipurpose GEM) fEdHik

Bt Eim g s a5
m B Level (BB), 4/ Multipurpose GEH) el TahikE fik
REBF,
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HacTtpolika cuHXpOoHU3alNU

= 5 Choose Preset GEFEFNEE), i Multipurpose GEH) fig
iR AR & A TUE G BB B8 (TTL., CMOS. ECL %)
HIRE A 0,

» BifSettoS50% (FE 50%) LLRHikA B EIFEIE BlEIEE B A
50%,

MPUMEYAHMUE. /% 7] (% /1] Trigger Level (fit& BB-F-) JEtH v/ HI & AKX B FH
EHTE 7 — RN [ runt (KXE) MKERHFELE] LW TELE
NG BEIR T RAIEK B

% Trigger Level (it R E8°F) JEH, w7 7HANRHilA B % E N SIEIEES
-H 50%,
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Hactpolika cunxpoHu3anuu

3anyck no UMnynbCy 3aAaHHOW ANUTENbLHOCTH

DTH TpoIieIyphl UCIIOMB3YIOT ISl HACTPOMKH 3aImycka ocuiuiorpada mo
YKa3aHHBIM YCIIOBHSIM BXOJHOTO CHTHAJA. 3aITyCK MOKHO OCYIIECTBIISATH 110
MMITYJIbCaM, JUTUTEbHOCTh KOTOPBIX MEHBIIIE, OOJIbIIe, paBHA WM HE pPaBHA
3aJJaHHOMY 3HaY€HHUIO BpEMEHH (UTUTENBHOCTH). MUHUMAaIIbHASI BO3MOXKHAS
BETIMYWHA JIJIs1 33/IaHUS JITUTENFHOCTH UMITyibca — 1 He. CM. pa3men
Jlocmynusie munsi 3anycka Ha cTpaHutle 46.

3amyck 1o JUINTENbHOCTH UMITYJIbCa Yallle BCEro MPUMEHSETCs A aHaIu3a
IUQPPOBBIX CUTHAJIOB.

1. Haxwmute kHONKY MeHI0 3alycKa Ha TIepeIHeH MaHeTH.

L Cusors Sesomces L Navigation Resources
y Bos

e

Menu | TS

T o

2. Haxwmure kHOnKy Tum 60KOBOro MEHIO.

3. C nomotipio MHOTOYHKIIMOHAIBHOI PYYKH BbIOepuTe JInTe bH.
HMITYJIbCA 1 HAKATHEM Ha PY4YKY IMOATBEPIUTE BHIOOD.

4. Haxwmure xHOnKy MCTOYHHK OOKOBOTO MEHIO, C TIOMOIIIBIO
MHOTO(p)YHKIHOHAIBHOM pyYKH BbIOEpHUTE KaHaN, KOTOPBIN HCIIONb3YyETCs
KaK MCTOYHUK CHHXPOCUTHAJA, U HAKaTHEM Ha pPydKy HOATBEPIUTE BBIOOD
nnu Beioepute snemeHT Jimaus AC (CeTb epeMEHHOTO TOKA), €CIIH
HIPEANOIAraeTcs UCIoJIb30BaTh YaCTOTY CETU IIEPEMEHHOIO TOKA B KAUECTBE
CHHXPOCUTHAJIA.

5. Haxwmure kHonky [oaspHocTh 6OKOBOTO MEHIO, C TIOMOIIBIO
MHOTO(YHKIIMOHATBbHOM PYYKH BBIOCPUTE TPEOYEMYIO MOJIIPHOCTh
MMITyJIbCa (MOJIOKUTENIbHYIO MU OTPULIATENIbHYIO) JUI 3aIlyCKa M HaXKaTHeM
Ha py4YKy HOATBEPIUTE BHIOOD.

6. Haxwmure kHonky [ToporoBoe 3HaueHune B O0KOBOM MEHIO U C TOMOIIBIO
MHOTO(p)YHKIIHOHAIBHOM pyYKH BEIOEPUTE METOJ] 3alMCH YPOBHS 3aITycKa.

m  [IleakHUTE MO MO0 MOPOTOBOr0 3HAYEHHUSI U C TOMOILBIO
MHOTO(YHKUMOHAJBbHOM PYYKH BPYUHYIO 3a7aliTE ypOBEHb 3aITyCKa.

®  Haxmute KHONIKY BBIOp. mpeycT. 1 ¢ TOMOIIBI0
MHOTO(YHKIIHOHAIBHOI PyYKH BEIOEPHUTE OJTHO M3 MIPEIBAPUTEIHHO
3a/laHHBIX 3HAYEHUH YPOBHS CHHXPOHU3ALMH B COOTBETCTBUU C
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HacTtpoiika cuHXpoHU3alU

HCIIONIB3yeMol TexHooruel orudecknx cxem (TTJI, KMOII, 3CJI, u
T. A.) win 3Ha4eHwue 0.

= HaxmuTe KHOTIKY YcTaHoOBKa Ha 50 % a1 aBTOMaTHIECKOH YCTaHOBKH
ypoBHs cuHXpoHu3anun Ha 50 % pa3Maxa curHama.

7. HaxMure KHOTIKY ¥ cJIOBHE 3alycKa OOKOBOTO MEHIO, C TIOMOIIIBIO
MHOTO(YHKIMOHATbHOI pydKH BEIOEpHUTE TPEOYyEeMYIO IITUTETHHOCTh
MMITYJIbCa W yCIIOBHE UIS 3aITyCKa M Ha)KaTHEM Ha PYUKY MTOATBEPINTE
BBIOOD. 3aTeM C ITOMOIIHI0 MHOTO()YHKIIMOHAJIBHOM PYUYKH BBEIHTE
3HAa4YeHHE JUINTEIbHOCTH UMITYIIbCA.
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Hactpolika cunxpoHu3anuu

3anyck no UMnNynbCy Manon amnanuTyAbl

68

DTH TpoIiefyphl UCMIONMB3YIOT ISl HACTPOMKH 3aImycKa ociiuiorpada mpu
MOCTYTUIEHUH UMITYJIbCA MaJIOW aMIUTATYTbl. MOYXHO HACTPOUTH 3aITyCK 10
JUTATEITEHOCTH UMITYJIhCa MaJIOH aMIUTHTYABI MEHBIIEH, O0bIIeil, paBHOW WITH
HEpaBHOH 3aJaHHOMY 3HAYCHUIO BPEMEHH (IITTUTEIIBHOCTH).

Nmmynscom Manmoil aMIiuTy Abl Ha3bIBAIOT UMITYJIBC, KOTOPBIH IepeceKkaeT
MIEPBBI MOPOrOBBIN YPOBEHDb, HO HE MEPECEKAET BTOPOI MOPOT A0 MOBTOPHOTO
nepecedyeHus nepporo. Takum 00pa3oM, 3ayCK 10 UMITYJIbCY MaJIOW aMIUTATY/IbI
TpeOyeT 3ajaHus IByX ypoBHel. Eciiu curHan nepecekaeT 00a ypoBHS, TO OH
CUMTAETCSI ITOJIHOIICHHBIM (HE UMITYJILCOM Majiol aMrumuTyapl). CM. pazaern
Jlocmynnsie munul 3anycka Ha cTpanuue 46.

3aryck 1Mo UMIYJIECY MaJIOW aMILIUTY bl YaIlle BCETO MPUMEHSIETCS IS aHak3a
HA(PPOBBIX CUTHAIIOB.

MuHrManbHast BO3MOXHAsI BEIMUMHA JUTS 33aHUS [UIUTETBHOCTH UMITYJIbCA
MaJIOH aMIIUTy A6l — 1 He.

1. Haxwmute kHONKY MeHI0 3almycKa Ha TIepeIHEH TTaHeH.

Navigation

Menu

@ @

- (P toCener

2. Haxwmure kHOnKy Tum 60KOBOro MEHIO.

3. C nomomipio MHOTOYHKIIMOHAIBHOM PYUKH BbIOepuTe MyHKT «Mmynbe
MaJIOH aMIUTUTYIbl» U Ha’KaTHEM Ha Py4YKy MOJTBEPAUTE BEIOOP.

4. Haxwmure kHOTIKY MCTOYHHK OOKOBOTO MEHIO, C TIOMOIIBIO
MHOTO(YHKIMOHATbHOM PYUKH BEIOCpUTE KaHall, KOTOPBII HCHIONb3yeTCs
KaK UCTOYHUK CHHXPOCUTHAJIA, X HAXKaTHEM Ha PyUYKy MOATBEPAUTE BEIOOP
unu Beioepute 3neMeHT Jimaus AC (CeTb epeMEHHOTO TOKa), €CIIH

MpeAnoaaracTCsa UCMOJIb30BaTh YaCTOTY CCTU IICPEMCHHOTO TOKA B KAYCCTBC
CUHXPOCUTHAJIA.

5. Haxwure xHoniKy IMosisipHOCTH GOKOBOTO MEHIO, C IIOMOIIIBHIO
MHOTro(pYHKIMOHAIBbHOM PY4KH BbIOEpUTE TPeOyeMyIO MOJIIPHOCTh
HMITYJIbCa MaJOH aMIUIUTYAb! (IIOJOKUTENBHYIO, OTPULATENbHYIO WIN
mo0y10) A1 3aIlyCKa U Ha)KaTHeM Ha Py4yKy NOATBEpPAUTE BHIOOP.

6. Haxmure kaomky Ilopor B 60KOBOM MEHIO M C TIOMOIIIBIO
MHOTO(YHKIMOHATbHOI pyYKH BEIOEPHUTE YPOBHH 3aITyCKa (TIOPOTOBBIE
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HacTtpoiika cuHXpOoHU3alMU

3HAYCHHUS ), KOTOPHIE HEOOXOAMMO HCITOJIB30BaTh JIJIs1 0OHAPYKEHUS
HUMITYJIBCOB MAJIOW aMILTUTYIbI.

= Bribepure nyHKT BbICOKHT U C TOMOIIBIO MHOTOQYHKIIMOHAILHOM
PYUKH BPYUHYIO HACTPOWTE YPOBEHb, ONPEACIISIOIINHI JOMY CTHMBbIH
MOPOTOBBI YPOBEHb BHICOKOTO 3HAUYEHHSI CUTHAJIA.

= Bribepure nyHkt Huskuii, ¢ moMomipio MHOroyHKIIMOHAJIBHOT
PYUKH BPYUHYIO 3a/1aiiTe ypOBEHb, ONIPEACIIAIOINI IOPOroBOe 3HAUCHNE
HHU3KOT0 yPOBHS CHTHaJjIA.

®  Haxwmure kHOnKy BbIOp. mpeycT. ¥ ¢ MOMOIIBIO
MHOTO()YHKIIHOHATBHOI PYyJKH BEIOEpPHUTE OJTHY M3 TIPEIBAPUTEIHHO
3aJJaHHBIX TTap 3HAYEHUH YPOBHEH CHHXPOHHU3AINH B COOTBETCTBHUU C
ncnonbp3yeMoi TexHomnoruei Jorumueckux cxem (TTJI, KMOIL 3CJI, u
T. A.) Win 3HaueHwme 0.

7. Haxmure KHOTIKY Y cJ10BHe 3amycka O0KOBOTO MEHIO, C TOMOIIBIO
MHOTro(p)yHKIIMOHAIBbHOM PYUKH BEIOCPUTE U HAXKATUEM Ha PYUKY
nmoxareepaute BeI0Op ycmoBust Runt Occurs (I[loctymienne uMiryibca Maoi
aMILIUTYIbI) JUISI HACTPOMKH 3aIrycKa o JJII000MY HMITYJIbCY MaJIOH
aMIUTUTY bl [ yCTaHOBKHU YCJIOBHS 3aIlyCKa IO AJIMTEIBHOCTH UMITYJIbCa
MaJIOH aMIUTUTY bl C IIOMOIIBIO MHOTO(YHKIIMOHAIBHOM PYUKH BEIOEpUTE
YCIJIOBHE 3aI1yCKa 10 JUINTEIbHOCTH UMITYJIbCa MAJIOH aMIIUTY bl U
HO)XKMHUTE Ha PYUKY AJIs1 BBOJA 3HAUCHHS apaMeTpa AJIUTEIbHOCTH
HMITyJIbCa.
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Hactpolika cunxpoHu3anuu

YcTaHoBKa pexuma 3anycka

DTy Npoleaypy HCIOIb3YIOT ISl HACTPOHKH pesKuMa 3amycka ociuuiorpada.
PexxumM 3amycka onpenenser padboty ocumsuiorpada npu OTCYTCTBUH WITH MPH
HACTYIUICHUU cOOBITHS 3ammycka. B HacTpoiikax 3amycka uMeetcs GyHKITUS
YCTaHOBKH Tiepuojia OJIOKMpOBKH 3amycka. CM. pasnen Peoicumul 3anycka Ha
cTpanwuie 47.

BbI6paHHI:II71 PCXKUM 3aITyCKa HC OIPEACIIACT YCJIOBUS 3aITyCKa; UX HCO6XOZLI/IMO
HAaCTPOUTH C MOMOIIBIO KHOIIOK Tun 3almyCcKa B 0OKOBOM MEHIO.

1. Haxwmute kHONIKY MeHI0 3amycKa Ha TIepeIHeH MaHeH.

Menu | TS

Save/
Regall

Default
et-uy

o!

3. C nomotipio MHOTOYHKIIMOHATBLHOM PYUYKH BEIOCPUTE PEXKHUM 3aITyCcKa
WM PEXKUM 3aITyCcKa ¢ IEPHOAOM OJIOKHUPOBKH.

= Bribepure MyHKT ABTOMaTHYeCKH (ACHHXPOHHO), YTOOBI ocmiorpad
pErUCTPUPOBAT U OTOOpAKAT OCHMIIIOTPAMMY, JaXKe eClIi He
MIPOUCXOANT COOBITHE, YKa3aHHOE B KAYECTBE YCIIOBHS 3amMycka. B
OTCYTCTBHH COOBITHSI, YKa3aHHOTO B KAYECTBE YCIOBHS 3aITyCKa,
ociuuiorpaMMa OyJnieT nepememarbes mo 3kpany.Cm. pasaen
Asmomamuueckuti aCUHXPOHHBIU pedcuM 3anycka Ha cTpaHure 48.

= Bpibepure nyHKT OOBIYHBIM, 4TOOBI OCIHIUIOrPadh pErucTpUpPOBal U
0TOOpakaJl CUTHAJI TOJILKO MPH BOSHUKHOBEHUH JIOTTYCTUMOI'O COOBITHS
3amycka. Cm. pasnen Obviunstii pesicum 3anycka Ha crpanuiie 48.

= Bribepure nmyHKT Bblaep:kka, 9ToObI 32/1aTh HHTEPBaJia BpDEMEHH TOCIIe
HACTYIUICHHUS YCIIOBHSI 3aITyCcKa, B TEUEHUE KOTOPOTO ocumuiorpad He
Oy/ieT pearupoBaTh Ha IOBTOPHOE HACTYIUICHHE YCIOBHSI 3ammycka. [1o
WCTEYCHUH ITOTO MEePHOo/ia OCIHILIOrpad BHOBh HAYMHAET Paclio3HaBaTh
yCIIOBHS 3amycKka. MUHUMAJIbHAS BEJTHYMHA TIEPHO/Ia 3aIePIKKUA —
20 He. CM. paznen Peowcum 3anycka ¢ nepuooom O10KUposKy Ha
crpanwurie 48.
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Hactponka coopa gaHHbIX

B Hacrosimem pasjienie onrcanbl Iponeaypbl HACTPOUKH MapaMeTpoB coopa
aHHBIX ocIIuIIorpada.

Ucnonb3oBaHue aBTOyCTaHOBKU

@OyHkuus ABTOycT (ABTOYCTaHOBKA) — 3TO OBICTPEII cITOCO0 cOoOpa NaHHBIX H
otoOpaxkenus curana. @yHKnust ABTOYCT aBTOMaTHYECKH YCTAaHABIUBACT BUJT
CHHXPOHHM3ANWH 10 (GPOHTY, YpOBeHb 3amycka 50 % ypoBHs curHana,
aHATM3UPYET BXOJHON CUTHAN U MOJICTPAUBACT MTapaMeTphl cOOpa TaHHBIX
ocuworpada, yCTAaHOBKH MapaMeTPOB MO TOPU3OHTANIN U MO BEPTUKAHN TaK,
9TOOBI 0TOOPAXKATIOCH TSTh WU MIECTh MIEPHOIOB curHana. OyHKIus
ABTOYCTaHOBKA WJICATHHO TIOJXOUT ISl OLICTPOTO OTOOPaXKESHUS
OCHWJIJIOTPaMMEI ITOBTOPSIOIIETOCS CUTHAA.
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Hacrpoiika cO6opa maHHBIX

72

UTOOBI BKITIOYUTH PYHKITHIO « ABTOYCTAHOBKAY, BRIMIOTHUTE YKa3aHHBIC HIKE
IEUCTBHUA.

1. ToxkmrounTe NpoOHUK K ocumiuiorpady U HICTOYHHUKY CUTHANIA.

2. Haxwure kHonky Menro rpynmnsl «I110 BEPTUK.» nns Bxona kanana, ais

KOTOpPOTO HCO6X0,Z[I/IMO ABTOMATUYCCKHN HACTPOUTD ITapaMETPhI, YTOOBI
BKJIIOYUTH 3TOT KaHaAJ.

Vertical
@ Position @) @
to Center
ﬁ\
2 Menu 3 4

FFT

[ Bus Scale
(push] for
Trig Source

1525-27

3. Haxwmure kHOnIKy ABTOycTaHoBKa. Ocunmiorpadgy norpedyercs
HeOobIIoe BpeMs AJIsl aHAJIn3a U OTOOpayKeHUsl CUTHajIa.

4. MoxHO HaXKaTh KHOIIKY OTtMena aBTOYCT. B OOKOBOM MEHIO JJIs1 OTMCHBI
HOCHC,Z[Heﬁ aBTOYCTAaHOBKHU.

l Help ] [Fundinn] {Aulmt
m Res : Pn-innl
() Ogty, O Autoset
. [Fush] oo Cemer Loval
o] e (0] 0
=0 o) =0 o) @
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Hacrpoiika cOopa maHHBIX

CoBeTbl N0 UCMOMbL30BaHUIO dBTOYCTAaHOBKU

»=  Ecnu akTuBHBI 60siee 0THOTO KaHala, ABTOYCT 3aIlyCKaeTCs Ha
0T06pa)KaeMOM KaHaJIC C HAUMCHBIIIMM HOMEPOM, 1 BBITIOJIHACTCA
0TOOpaKEHNE CUTHATIOB BCEX aKTHBHBIX KaHAIOB Ha SKpaHe CBEPXY BHU3.

® 3HavyeHHEe CMEeIIEHHs 10 BepTUKaIM ITPU aBTOYCTaHOBKE BCeria
ycTaHaBnuBaeTcs paBHbIM 0 B.

m  Kanan 1 — ocoOblii: ecin Bce KaHAIBI OTKITIOUEHBI (HE OTOOPpaXKAIOTCS) HITH
KaHaJ | BKIIFOUEH, TO JAa)X€ B OTCYTCTBHE CHTHaja (PYHKINS ABTOYCTAHOBKA
TIBITACTCA 06Hapy)KI/ITI) CUT'HaJI, BBIIIOJHUTH JJId HCTO CUHXPOHU3AIUIO U
0TOOpa3uTh ero B kanajue 1 (B pe3ynbTaTe i KaHaia 1 oToOpaxaercs
ropuzoHTanbHas TuHus). [Ipubop He 3amyckaeTcst 1 He 0ToOpaXkaeT Apyrue
KaHaJIbL, 1a)Ke €CITU B 3THX KaHAIaX UMEIOTCSl CUTHAIBI.
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BkntoyeHune u oTknoYeHne pyHKuun «ABTOyCcTaHOBKa» ocuunnorpadga

C mOMOIIBIO 3TOW MPOIEAYPHI MOKHO BKIIOYHTH WIIA OTKITFOUUTH (PYHKITHIO
«ABTOYCTaHOBKa», 9TOOBI BpYYHYIO HACTPOUTH MapaMeTPHI OCIIIIIIOTPAMMBL.

MMPUMEYAHUE. Omxniouenue unu exnrouenue QyHKyuy agmoycmanosku
mpe6yem 6600a napos. 3a600CKOl NAPOb, UCHONL3YEMbLIL NO YMOIUAHUI), —
000000.

1. Haxwmure xkHOTIKy CepBHC.

(=) (o) (o) (=) =

L Utility @
5 s (=Tl Mo

2. Haxwmwure kHOTIKY -Boabuie- Ctp. 1 n3 2 60KOBOTO MEHIO.

3. Haxwmwure kHOIKY BRIIOYMTHL (PYHKIHI0O B OOKOBOM MEHIO.

Feature
Enable

Calibration

Diagnostics

1.00v . 3laus/s GG/ 0.00v ~more -

2000 points  <10Hz Page 2/2
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4. C nmomonrsro MHOTO(YHKIMOHAJIBHON PYyJKH BEIOEpHTE ABTOYCTAHOBKA
BKJIIOUYEHA W HAKATHEM Ha PydYKy MOJTBepAnTe BEIOOp. Ha skpane
ocuwIiorpada 0OTKpoeTcsi OKHO BBOJIa Mapolish BkawunTh GpyHKIuI0.

Tek Run Auto

Utility
Feature
Enable

Calibration

Feature Enable

Diagnostics
Autoset Cursor Measurement SBnOsHEs
Enable Enable Enable

Change

on off on off On off Password

1.00v 4.00ps 31.2MS/s / 000V

2000 points  <10Hz

5. C nomompo MHOTO(YHKIMOHAIBHOM PYYKH 1 KHOTIOK OOKOBOTO MEHIO
BBEJIUTE M1apO0Jib, KOTOPBIHM ITO3BOJIMUT 3aPETUTh QYHKIUIO ABTOYCTaHOBKH.
3aBOCKOU MapoJib, UCHOJIB3YEMBbIH N0 ymoayanuto, — 000000.

6. Haxwure xHOIKy OK 60K0OBOTO MEHIO /7151 BBOJIA TTAPOIIS M TTOTYICHUS
BO3MOXHOCTH 3aIPETUTh PYHKIHIO ABTOYCTaHOBKH.

WU3meHeHue napons ana pyHKUMn ABTOYCTaHOBKM

C mOMOMIBIO 3TOW MPOIEAYPhl MOKHO H3MEHHUTD AP0, HEOOXOAUMBIH IS
BKJTFOUEHUSI MITH OTKITIOUEHUS QYHKIINH «ABTOYCTaHOBKaY. J{J1s1 BKIFOUESHUS WA
OTKITIOUEeHHSI (PYHKIINU « ABTOYCTaHOBKa» TpeOyeTCsl BBECTH TapOIb.

1. Haxwmurte kHonky CepBuc.

=) [ ) () ) ()
“ o=l |ttty

= @':::m@ 8=

B SEE S
@@@@ ® {3 O =

1525-07
2. Haxwwure kHOTIKY -bojibmie- Ctp. 1 U3 2 60KOBOTO MEHIO.

3. Haxwmwure kHOTIKY BKI0UnThH PyHKIUIO B O0KOBOM MEHIO.
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4. C nmomonrsr0 MHOTO(YHKIMOHAJIBHON PYyJKH BEIOEpHTE ABTOYCTAHOBKA
BKJIIOUYEHA W HAKATHEM Ha PyUYKY MOJTBEPANUTE BEIOOP.

5. C nomoripio MHOTOQYHKITMOHAJILHOI pydky BEIOepruTe U3MEeHHTH MapoJib
Y Ha)KaTHEeM Ha pyd4Ky moaTBepauTe Be1oop. Ha sxpan ocimmnorpada
BBIBOJIUTCS OKHO M3MeHHMTDh MapoJib s BBOIA TTAPOJIS.

&5

Utility
Feature

Enable
Calibration

Feature Enable

. e Diagnostics
Autoset Cursor Measurement Change
Enable Enable Enable

on of on  oOff on  oOff SRR

1.00V 31oms/s (@GR / 0.00v

2000 points  <10Hz

6. C noMoIp0 MHOTO(YHKIIMOHATBHON PYYKH U KHOIIOK OOKOBOTO MEHIO
BEIOEpUTE U BBeIUTE AJI()aBUTHBIC U HU(POBBIE CUMBOJIBI TEKYIIETO MapoIs.
3arem HaxkmuTe kHONKY OK 60k0oBOro MeHI0. 3aBOACKOH MapoJib,
WCHOJb3yeMbIi 1o ymomdanuto, — 000000.

7. C noMoIbs0 MHOTO()pYHKIMOHATBHON PYYKH U KHOIIOK OOKOBOTO MEHIO
BBEJIMTE HOBBIH mapoub. 3aTeM HaxxmuTe KHONKY QK 00KkoBOro MeHro.
[ToBTOpHO BBEANTE HOBBIM MAPOIb IS MOATBEPIKICHUS U HAXKMUTE KHOTIKY
OK 60K0BOr0 MEHIO.

NMPUMEYAHUE. Brriouums unu omxmowums QyuKyuro «Aemoycmanoskay
MOJHCHO ¢ nomougvio komarno PIL. [1o0pobusie uncmpykyuu cm. 8 pykogoocmee no
NPOSPAMMUPOBAHUIO NPUOOPA.
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Hacrpoiika cbopa maHHBIX

Hauyano n ocraHoBka cbopa AaHHbIX

[Tocrne 3amanns mapaMeTpOB PErHCTPAINY U 3aITyCKa MOKHO HA4aTh
PETHUCTPALIMIO U OTOOpaKEHHE OCIIIIIOPAMMBI C TIOMOIIIBIO DIIEMEHTOB
ympasierns Ilyck/cron wim OaHOKP..

= Haxwmute kHOnky Ilyck/cTom, 4ToOBI 3aImyCTHTh COOP JaHHBIX (KHOTIKA
nmosicBeTUTCs 3eneHbiM). Ocumutorpad moBTOpseT cOOp NaHHBIX 10
MTOBTOPHOT'O HAXKATHUS KHOIIKH M OCTAHOBKH cOOpa NaHHBIX HIIU JI0 HAXaTHS
KHONIKU OZHOKP.

I Help ] [Funﬂinn] [Autnset] [ Single} [Run!Stnp]

Sea

i
g
H

Cursors Postion "
(=) @ - Run/Stop

= YroObI BEITOTHATH OJHOKPATHBIN COOp JaHHBIX CUTHANA, HAKMUTE KHOTIKY
OnHokp.

[Tpu Haxkatnu kHONKU «OIHOKPY» yCTaHABIMBAETCS PEKUM 3aIlyCKa
HopmanabHblii 151 OTHOKPATHOTO cOOpa TaHHBIX.
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| Single I

78 PykoBonicTBO 1m0 3kcmyaTaruu ocumuiorpagos cepuun TBS2000B



Hacrpoiika cObopa maHHBIX

Hactpoika pexuma coopa AaHHbIX

Bocronb3yiitech peskuMoM c6opa JaHHBIX, YTOOBI HACTPOUTH METO
WCTIOJIb30BaHMS OCIIUILIOTPa(oM JaHHBIX B TOUKaX BBIOOPKH OTCYETOB B KAXKJIOM
WHTEpBAJIe PETUCTPALIMY JUTS TIOCTPOCHUS U OTOOPaKEHUS OCIIHIIIOTPaMMBbI
curHana. Cum. [Ipunyunst pescuma coopa dannvix Ha cTpaHuIle 41.

1. Haxwmurte kHonky COOp IaHHBIX.

. - Function Autoset Single Runi/Stop
s | i Acquire Vst e
P @ — y N »

(] Save/
Reoall
Fine

i
)

el § :

Mark -
=] g
=) © @" =)
(=) @ @ @
. [Fuh) osusane

2. Haxwmure kHOnKy Peskum OOKOBOro MEHIO.

3. BpamenueM MHOroyHKIHOHAJIBbHOI PYUYKH BEIOEpUTE PEKUM cOopa
nauHbIX (Bei6opka, [Muk-gerextop, Hi res — Bricokoe pa3penienue,
Cpennee, 3aTeM Ha)KaTHEM MHOTO()YHKIIMOHATBHOM PyYKH aKTUBUPYHTE
3TOT PEXKHM.

4. Ecau BeiOpaH pexxuMm CpeiHee, C TOMOIIBI0 MHOTOQYHKIHOHAJIBHOI
PYUKH BBIOEpUTE KOIUYECTBO ONEPALI PErHCTPaLlUy Uil YCPEAHEHUS U
CO3aHUS OCLUIIOTPAMMBI CUTHAJIA.
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Hacrpoiika cO6opa maHHBIX

YcTaHOBKa BpeMeHM 3afepXKKu 3anycka coopa AaHHbIX

80

1. Haxwmute kHOnKy COOp JaHHBIX.
) Function Autoset Single Run/Stop
e v | ACQUITE N Tovaton R
(=)0 5ny, &) @4“7/ 0 o2,
- %-m o S || ) e ¢ -un'liof
E] E] villy @ Force Tig Horzoral |~ Trgger
® 0 0-0 el
Hm o0 o Ealke:
[Fush) foset 0%,
S £ Chalh O &=
1525-13
2. Haxwmwure xHOTIKY 3agepaKka OOKOBOTO MEHIO JIJISl BKITFOUCHUS 1
oTKroueHus QyHKIuH (cocTostHus «Brm» u «Beikm»). Korna ¢pyHkmms
3aJiep>KKH BBIKJIIOYeHa (cocTosiHe «BBIKITY), HEeNOABMKHASL TOUKA
pacuIMpeHus IpUBsi3aHa K TOUKE 3aIlycKa, II03TOMY IPH W3MEHEHUHI
MaciTada 1o rOpu30HTaIN KPUBasi CUTHAJIA MEHSIETCS! BOKPYT TOUKH
3aIycKa.
Touka
3anycka 3aperucTpupoBanHas

| |<— ocumnnovlrpaMMa —>|
JUutdbududuyL

|
|
le———— [OnoxeHe ———
MO rOpU30HTanu
HenoppuxHas To4ka

1785-159
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Hacrpoiika cbopa maHHBIX

3. llpu 3amanuu coctosiHusa GyHKUuH 3agep:kkaBri, Touka 3amycka
OTBSI3BIBAETCS OT HETIOABWKHOM TOYKM paciunpenus. Bpamenuem pyuku
Hoaoxenue rpynmnsl «[10 'OPU3.» MOXKHO ABUraTh TOUKY 3aIlycKa OT
HETIOABWKHOM TOYKHM paciuMpeHus (LeHTpa KOOPAUHATHOU CETKH).
Bennunna 3aaep:kku 0ToOpakaeTcs B 00J1aCTH COCTOSIHUS 110 TOPU3OHTAIH B
HIDKHEH LEeHTPaJIbHOM YacTH KOOPAWHATHOM CETKH OTHOCUTEIHHO TOUKH 0 C
(IeHTpa KOOPAMHATHOW CETKH).

Touka 3amycka MOKET OKa3aThCsl 32 TPaHUIIeH SKpaHa. B aTom ciiyuae
HWHINKATOP 3aIlyCcKa MOBOPAYNBACTCS B HAMTPABJICHHWH TOUKH 3aITyCKa.

Tem Run Trig'd

W T

SESESRENRENE

& 2.00v 312kS/s W / 2.50v 14:15:54
2000 points ~ 1.18kHz 26 Mar 2019

4. Ilpu oTOOpaXKeHUN UHTEPECYIOIIEH 00IaCTH CUTHAJA B IEHTPAIBHON YacTH
9KpaHa MOKHO BBIIIOJTHUTH HACTPOMKy pyukoil Macmrad rpynms! «I10
I'OPU3.» nns peructpanmy O0JBIIEro YUCIa OTCYETOB B HHTEPECYIOIIEH
00JIaCTH ¥ YBUETH JOMOJHHUTENIBHBIE IOAPOOHOCTH, UCIIOIB3YS OpPraHbl
YIpaBJICHUS.

5. HaxwmuTe KHOTIKY Y CT. FOPU30HT. MoJio:keHue Ha (0 ¢ GOKOBOTO MEHIO IS
BO3BpaTa TOUKHM 3aITyCcKa K IIEHTPY 3allUCH CUT'HaJIa (YCTaHOBKA BETMYUHBI
3aaepxku, papHoi 0). HaxaTue 370l KHONIKY HE BBIKITIOYACT PEKUM
3aIEPAKKU.

J1nist BO3BparTa TOYKH 3aIyCKa K IIEHTPY 3allUCH CHTHaJla MOKHO TaKKe
HaxaTh KHOIKY Ilosioxkenne rpynmsl «110 'OPU3.» Ha epeaneii maHemu.

Pexxum 3AJEP/KKA otnnuaercs ot peskma Trigger Holdoff (3amyck ¢
nepruogoM OJ10kupoBKn). CM. pazaen Pesicum 3anycka ¢ nepuooom O10KUPosKU
Ha cTpaHuue 48.
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HacTpoika AnutTenbLHOCTH 3anuncu

82

ATy OpoLeaAypy UCIONb3YIOT IS HACTPOMKH [UTMTEIBHOCTH 3anucu. [lapamerp
JUIMTEIBHOCTH 3aITMCH 3a1a€T YHUCJI0 OTCYETOB (TOYEK JAHHBIX ), 100ABISEMBIX B
3anuch curHaia. Jlocrymasie 3HaveHms muHB! 3ammcu: 1000; 2000; 20,000;
200,000, 2 muta (2M), 1 5 MitH (5M) TOYEK.

1. Haxwmute kHOnKy COOp JaHHBIX.

) (=) (] () G o)

Savel

& —
o Default

b lark. Setup

cLeRe; O@

2. Haxwmure kHONKY JimHa 3amucu GOKOBOTO MEHIO.

3. Bocnons3yiitech MHOTO()YHKIIMOHAIBHOM pydYKO# 115 BBIOOpA U
MOATBEPKICHHS BEIOPAHHOTO 3HAYECHHUS JITUTETHHOCTH 3aITUCH.

bonbire 3HadueHUs AJTATCIIBHOCTH 3alTUCH UCIIOJIB3YIOT MJIA COXPAHCHUA
OOJIIBIIIEr0 YKCIIa OTCYETOB B 3aIIMCH CHTHAJIA WU JUIA 3alIMCH OOJIIBIIIETO YKCIIa
Nnepruoa0B CUrHajia € MOCICAYONUM UCITIOJIb30BAHUCM OPTaHOB YIIPABJICHU
MacmrTad JJIA THIATCJIBHOIO UCCIACAOBAHMA CUTI'HAJIA.

g'd M 400;1

LF—F T

Zoom Factor: 2 X Zoom Position: 50.0 %

e r__“~
G B

Position

cH1 [ 7 200us 156kS/s /2487
0 1000 points = 996Hz
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Hacrpoiika cObopa maHHBIX

MakcumanbHoe MacuTabnpoBanue curaajua npu danucu S000 Touex

M 400ps

Zoom Factor: 1000 X Zoom Position: 50.0 %

2.00v 7 400ns 500MS/s [/ 2.80v 13:06:28

= 5M points 995Hz 31 Oct 2019

WUcnonb3oBaHue pexuma oTobpaXeHMs ¢ NPOKPYTKOW

PesxuM npokpyTKH O00EH pEerucTpanyy Ha JICHTOYHOM CaMOITHCIE TEM, YTO
KpHBasl CUTHaJIa MEJIEHHO JIBUYKETCS WM IIPOKPYUYMBAETCS CIIpaBa HAJIEBO Ha
sKkpane. PexxuM MpoKpyTKH UCHIONB3YIOT TSl OTOOpaXKeHHSI HU3KOYaCTOTHBIX
CUTHAJIOB. Pe:KUM MPOKPYTKH MO3BOJISIET BUIIETH YK€ COOpaHHBIE TaHHBIC
CUTHAJIA, HE I0KUIAsCh 3aBEPIICHUS 3alllCU CUTHAA.

I[J'ISI BI)I60pa peXKuMa NMpOKPYTKU HE UCITIOJIB3YIOTCA KHOIIKA UJIN MCHIO, HO OH
AKTHBCH B CJIy4yac HaCTpOﬁKH pexrumMa 3a1yCka «ABTO» IIPpU YKa3aHHBIX HUIKEC
napamMeTpax Macirada mno TOPHU3OHTAJIN U JJIMTCIIBHOCTH 3aIlIUCHU CUTHAJIA.

Tabnuua 5: Pexvm npoKpyTKK BKNKOYAETCA Npu

YctaHoBneH MacwiTab no OnnTenbHOCTL 3anuUCK (YUCNO OTCHETOB)
ropusoHTanu

40 mc/gen. 1000, 2000, 20 TbIC., 200 ThIC., 2 MIH

400 mc/gen. 5 MnH
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CoBeTbl N0 peXuUMy NPOKPYTKM

= BpIX01 U3 pexXuMa MPOKPYTKH MMPOUCXOANT NpH HakaTuu kHorku Ilyek/
CTO.

= PeXrM IpOKPYTKA OTKITFOYAETCS MPH CIETYIOIINX YCIOBUIX:

= [Ipu ucTIONP30BaHNY OMOPHBIX, 32JAHHBIX MATEMATHYECKH WITH
noy4eHHsbIX ¢ noMoiubio BIIM curnanos;

®  1pu ucnonb3oBaHnU GyHKIMKA MacmTa6 u [ouck;
= [lpu BemmonHEeHUN W3MepeHuil (MeHio U3mepenue);
B KOI/Ia BKJIKOYEH pexuM CUHXpoHU3auuu OQOObIYHBII;

B KOrJa HacTpOeH MaciTad Mo ropu3oHTanu He MeHee 40 Mc/nen. (s
JUTMHBI 3aMMCH 5 M 3TOT mapameTp OrpaHuyeH 3HAYCHHUEM HE MEHEe
400 mc/nern.).

NMPUMEYAHUE. Pesicum pecucmpayuu Cpednee nedocmynen 8 pexcume
NPOKPYMKU.
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Hacrpoiika cOopa maHHBIX

BocctaHoBneHMe 3aBOACKMX 3HaYEHUM HACTPOEK NO YMOYaHUI0
ocuunnorpacda: komaHga «Hactponka no ymonyaHuo»

Hacrtpoiika mo yMoJ4aHUI0 OTMEHSET TEKYIIHE HACTPOWKHU ociiiuiorpada u
3arpy’kaeT 3aJjaHHbIe Ha 3aBOJIC 3HAYEHHUS. DTO MO3BOJIIET OBICTPO COPOCUTH
HACTPOMKH ocipuriorpada 1 MPUBECTH €ro B MI3BECTHOE COCTOSTHUE /ISl BBOIA
HACTPOEK JIJIsI TIOCIIEAYIOMIETO H3MEPEHHSI.

Cwm. paznen Boccmanognenue 3a600CKUX 3HAYEHUT HACMPOEK N0 YMOIUAHUIO
ocyunnozpaga: komanoa «Hacmpoiika no ymonuanuio» Ha cTpanuie 85.

UTo06bI BOCCTAaHOBHUTH 3aBOJICKHE HACTPOUKH OCIIIIIOrpada, BHITOTHUTE
YKa3aHHbIE HIKE JeHCTBUS.

1. Haxwmute kHOnKy HacTpoiika mo ymoa4anuio.

----ﬂ Default -----
S Setup

Ste N |

et

R~ i

Navigation Resources

> Defautt
Setup

Horizontal
Posiion
Vertcal
-5 0.0 = @WQ
| Q=0 @ S | oS

@@@@ -."‘""-

B3 O ® {30 |

2. Ecaum 310 neiictBue He TpeOyeTcs, HAKMUTE KHONIKY OTMEHHTb HACTPOMKY
10 YMOJIYaHUI0O OOKOBOI'O MEHIO AJISl BO3BparTa ocuuiuiorpada K
HAaCTpOIKaM, yCTaHOBJIIEHHBIM 10 Ha)kaTus KHonku HacTpoiika mo
YMOJIYAHMIO. DTO CJIEAYET CAETATh 10 BHIMOJIHEHHS KAKUX-TH00 APYTHUX
JEUCTBUM.
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_____________________________________________________________________________________________________________________|
Hactponku oTobpaxeHus curHana

B mannOM pasnene comepskaTcsi OCHOBHBIE IPUHIIUIIBI X TIPOTIE Ty PHI,
WCTIIONIb3yeMBbIe JIJISl BBIBO/IA M YIAJICHUS H300payKeHHs CUTHAJIA.

BbIBOA M yAaneHue U306paxeHnUs curHana

C mOMOIIBIO 3TOH MPOIEAYPhI MOKHO BKJIIOUYHUTH WIIH BHIKITIOUUTH OTOOPaKEHIE
OCITIJLTOTPaMMBI IS JTFOO0TO KaHaja.

s moGaBieHus Ha SKpaH WIK YJaJeHHS C SKpaHa OCLUIUIOTPaMMbl HAKMHTE Ha
nepeaHeil nanenu KHONnky MeHI0 COOTBETCTBYIOIIETO KaHaja.

Vertical

to Center

Menu 3 4

FFT
Bus Scale
for
Trig Source

1525-27

A(g)
J

Ecnu BeIOpaHHBIN KaHaJ YK€ aKTHBEH, HakaThe KHONKKU MeHI0 kKaHana
MPUBOJUT K yAaIeHUIO OCHUIIIOTPAMMBI.

Ecnu BeIOpaHHbIN KaHAT HEAKTHBEH, HAXKaTHe KHOMKK M eHI0 KaHaia 03HadaeT
BBIOOP KaHaa; IpH CIeIyOLeM HaKaTUX OCLMJUIOrpaMMa CUTHAJIA YIAISIETCs C
9KpaHa.

Ecnu Ha 3xpaHe 0TOOpakaeTcsi HECKOIBKO OCHIIUIOPaMM, TO IIPH BbIGOpe
KaKoro-00 KaHaja COOTBETCTBYIOIIAs OCLMIIIOrpaMMa Oy IeT pa3MelieHa Hal
OCTaJIbHBIMHU OCHIJIJIOTPaMMaMH.
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Hacrpoiiku oToOpaxeHus: CUTHaja

Hactponka nocnecseyeHns ocuunnorpammbl

88

IMocnecBeuenue ycraHaBIUBACT MEPHO BPEMEHH, B TEUYCHHE KOTOPOTO
ocuwiorpad yaepKiUBaeT 1 0ToOpaXkaeT TOUKH MOJTYYEHHBIX OTCUYETOB CHTHAa
Ha dKpaHne. Mcnoip30BaHue JITUTEIBHOTO WM OECKOHEYHOTO TOCIeCBEUCHHSI
MOMOTaeT YBHIETh PEAKHE WIN CyYaliHbIe aHOMAJIMH CHTHAJIa, HApHUMep
BBIOPOCHI.

[Tpu HOpMaNbHOM 3HAUYEHHH MOCIECBEUEHHs OCUMIIIOrpad CTUPAET TEKYLIHE
JaHHbIE CUTHAaJIa IPH 0TOOPaXCHUU BHOBB 3apETUCTPUPOBAaHHbBIX. MI3MeHeHHe
HACTPOHKHU BpeMeHH nociecsedenus (ot 1 1o 10 cexyHn) 3aaaeT nepuon, B
Te4eHHEe KOTOPOTo JaHHBIE TOUEK CUTHANA yAEPKUBAIOTCS B IaMATH U
oTtoOpaxkaroTcsl Ha DKpaHe 10 X ctupanus. [lepBeiMu ctupatotcs 6osee paHHHE
OTCYETHI TaHHBIX.

YcTaHoBKa OECKOHEYHOTO TIOCIECBEUEHS PUBOIUT K XPAHEHUIO U
0TOOpaKEHHIO BCEX 3apErHCTPUPOBAHHBIX JAHHBIX OTCUETOB CHTHANa 0e3
CTUpPaHUS TMPEABIAYIIHX.

[Tpu n3MeHEeHNH HACTPOEK PETUCTPALMU, HAIIPUMED MOJIOKEHHS WM MacIiTada
M0 TOPU3OHTANH, PyHKIHHA «ABTOYyCT» U «OZHOKp», 3HAUEHUE NIepruoaa
MocjIecBeYeHUs cOpachIBaeTCs 10 MEPBOHAYATILHOTO.

1. Haxwmute kHOnKy COOp JaHHBIX.

Navigation

7 ‘

Savel

) —

Default

Setup

Utilty

{
i

Horizontal _|(_Trigger
Posiion

2]

@
:
i

Force Trig

o
B
N
@

2. Haxwmure kHOnKy OTO0p. 0CHMIIOrPpaMMbl OOKOBOTI'O MEHIO.

3. C nomo1ipio MHOrOYHKIIMOHAIBHOM PYUYKH BEIOEpUTE IITUTEIBHOCTD
Bpemsi nocjiecBeyeHusl 1 HAKaTHEM Ha PYUYKY MOATBEPAMUTE BBHIOOD.

4. C nomo1pio MHOroYHKIMOHAIBHOM PYUYKH BEIOEpUTE IITUTEIBHOCTD
Bpemsi nociiecBeyeHust 1 HAKaTHEM Ha PYUKY MTOATBEPAMUTE BBHIOOD.
Jwnamazon: ABTo 0—10 ¢ (c mrarom 1 ¢) u 6€CKOHEYHOCTb.
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3Hauenue «ABTO» — HE TO K€ caMmoe, 4To 3HaueHue 0 c¢. 3HaueHue
«ABTO» — 3TO BpeMs MOCTIECBEUEHUS, PH KOTOPOM OTOOpaxkaeTcs camoe
00JIBIII0€ KOTMYECTBO OCIMJUIOTPAMM B CEKYHIY ISl 3aJaHHOTO MacIiTada
10 TOpHU30HTaNH. J{narma3on 3HaueHni ociiecBeueHnss — 1—-10 ¢ ¢ marom
1 c. lyig mapameTpa mociiecBeYeHUs MOXKHO 3a1aTh 3HadeHue 0 ¢. O1oT
PEXXHUM MOKHO BKIIIOUUTH, ecin napametp «llocnecBeuenne» nmeer
3HaueHne «BrIkiLy. Ecnu mapameTp mociecBeueHus IMeeT 3HaueHue
«BKIL.Y», MOXHO BBEIOpATh 3HAUCHHUE TTOCIIeCBeUeHNUS U3 quamnazona 1-10 c.
Jlnst mapaMeTpa mociecBedeHusT MOXKHO 3a7aTh 3HAUYEHHE «ABTO», UTO
00ecnednT HAMTyYIIyIO IPON3BOAUTEINBHOCTD.

5. UToOBI OTKIIOYUTE MOCIECBEUCHIE 0TOOpAKAEMOTO CUTHANIA, BRIOEPHUTE
NyHKT OYHCTUTD MOCJIecBeYeHHeE U MTOJITBEPANTE BEIOOP. DTO JeiicTBUE HE
M3MEHSIET HACTPOECK MOCIECBEYCHUS, HO IPOU3BOMT YAaJICHNE
MOCJIECBEYCHUS OTOOpaKaeMbIX Ha DKpaHe JAaHHBIX CUTHANA.

CoBeTbl N0 UCMONbL30BaHWUIO NOCNECBEYEHMUSA ocuunnorpaMmmbl

Jis OBICTPOTO CTHPAHHUS TIOCTIECBEUEHHUS OTOOPAKAEMBIX Ha IKPaHEe JaHHBIX
CHUTHaJIa HAXMHUTE KHONIKY OMHOKP, 3aTeM HaxkmuTe KHOTIKY Ilycek/crom ams
BO300HOBIIEHHUS PETUCTPAIH AKTUBHOTO CUTHAJIA.
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Pexum «3kpaH XY»

B pexume «Okpan XY» aMIIUTy1a CUTHaNIA B KaHaje 1 oToOpakaercs
COBMECTHO C aMIUTATY/ION CHTHAJIa B KaHaJe 2, TPUYeM aMILTUTyJa CUTHaJa
kaHaya 1 oToOpaxkaeTcs Mo TOPU3OHTAIBHOM ocH (X), a aMIUTUTy1a CUTHAJIA
KaHaya 2 — 1o BepTukaiasHOU (Y). Pesxknm «Oxpan XY» ynobeH mis
JIEMOHCTPALINN COOTHOIIECHUS (ha3 MIIM 9aCTOT MEPUOANIECKIUX CUTHAIIOB.
[Tomygaemsbie B pe3yibTare AByMEpHbIE H300paKeHNs HA3bIBAIOT PUTypamMu
Jluccaxy.
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Mo>HO UCIOJIB30BATh Napy KaHaJIoB | U 2 B IBYXKaHAJIbHBIX MOJIEISAX U Mapy
KaHaJoB 3 1 4 B 4YeTHIPEXKAaHABHBIX MOZEIIAX.

1. BeiOepuTe nBa NCTOYHMKA CUT'HAJIOB, KOTOPbIE HEOOXOIMMO HCIIOIB30BATh
1uis moctpoenus purypel. Haxxmure kHonky IlososkeHue rpynimb
«I10 BEPTHUK.» anga kaxxaoro kaHaia Jjsl HACTPOHKH 3HAUYEHUS OLIOPHOTO
3azemsienusi 0 B s o6onx curxanos (B EHTpE rOPU30HTAIBHOM
MacImTaOHOH ceTKH), 9ToObl [ByMepHas gurypa XY okasanach B IEHTpE
9KpaHa.

2. Haxwmure kaonky COOp JaHHBIX.
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3. C nmomomrsio KHONTKH IKpaH XY B O0KOBOM MEHIO MOKHO BKJIKYATH U
BBIKJIIOUATH pexXuM «IKpaH XY».

Acquire
Mode
Average
Record Length

1000

Waveform
Display
XY Display

On Off

5.00V 5,00V 400ns 125MSs [&GH / 0.00v
=7 (,00000s 1000 points  1.00MHz

CoBeTbl No pexumy «JkpaH XY»

m  [lockombky pexum «Ikpad XY» — MPOCTO APYTOH criocod oToOpakeHwsI
rap CUTHAJIOB, TApaMeTPhI HCIOIB3YEMBIX CHUTHAJIOB MOXKHO H3MEPSTH, a
3aMyCH CUTHAJIOB COXPAHATh B ONOPHOW MaMsITH WK Ha HakonuTene USB
JUTS TIOCTIEAYIOIIETO aHAIIN3A.

m  Bocmonp3yiitech Be6-Opay3epom IjIst TOUCKa TOTOJTHATEIHFHOU HH(pOpMAaITiu
0 IByMEPHOM O0TOOpa’KEHNH CUTHAJIOB 10 KITFOUEBBIM CJIOBAM «(QUTypHI
Jluccaxy».
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HacTpoika spkocT noaceeTku

DTy Tpolenypy HCIOIL3YIOT IS HACTPOUKH OOIIeH sIpKoCcTH dKpaHa. bombrie
3HAYEHWsI TO3BOJIAOT JIyIlle pACCMOTPETh OoJiee IpKue 00JIacTH, MEHBIIIHE
3HAYEHUS JTy4Ille TOIXOIT U1 HEeIPKUX 0o0IacTei.

1. Haxwmute kHonky CepBHC.

| Utility

Default
Setup

Utilty

Trigger

@ ™
[e=] @.’“":::k‘
(=) aa

m Scale Force Trig
o
Tigsoucs

2. Haxwmure KHONKY IKpaH O0OKOBOTO MEHIO.

[fesin ¢

o

@
s
£
H

3
9
S
<

3. C nomortipio MHOTOYHKIIMOHAIBHOI py4KkH BeiOepuTe NHTEHCHBHOCTH
MOJCBETKHU 1 HAXKaTHEM Ha PY4YKy ITOATBEPIUTE BHIOOD.
4. Bocnoap3yiiTecb MHOTOQYHKIMOHAJIBHON PYUYKOH 1JI1 U3BMEHEHUS U

HAaCTPOWKM MHTEHCUBHOCTH 3aJIHEM MMOJICBETKHU.
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[Tocne Hamexkamei HacTpoiku cOopa JaHHBIX, 3aITyCKa M OTOOpakKeHMS
OCIMJUTIOTPAaMMBI MOYKHO TIPHUCTYTIUTH K aHAN3Y TOYYEHHBIX PE3yIbTaTOB.
Bri6epute 13 nMEIOMIIXCS BO3SMOXHOCTEH: 0TOOpaXeHne pe3yIbTaToB
ABTOMAaTHUYECKHUX H3MEPEHUH, NCIOIB30BaHIE KYPCOPOB ISl H3MEPEHUS
OT/IEBHBIX DJIEMEHTOB CUTHAJA, UCTIOIH30BAHNE MATEMAaTHIECKIX BBIPAKEHUH
JIJIs BBITIOJTHEHHUS OTlepaluii Hajl IByMs CUTHajIaMu, ucrnosib3opanue bIID nns
0TOOpaKeHHS YaCTOTHBIX KOMIIOHEHT CUTHaJIAa. MOKHO BOCTIOTB30BAThCS
¢dbyakauerr CTpodupoBaHue 111 aHATH3a TOJIEKO BRIOPAHHOTO (hparMeHTa
CUTHaJIa TIPH BBITIOTHEHNH n3MepeHnid. CM. pasnen BuinoiHenue uzmepeHus 60
¢paemenme cuenana: komanoa « Cmpoobuposanuey Ha crpanute 107.

BbinonHeHne aBTOMaTU4eCKUX M3Mep9HVIl7I

ABTOMAaTHYIECKHE U3MEPEHUS — ATO METO OBICTPOTO MOTYyUCHHUS OOIINX
napaMeTpoB CHTHaJa, HAPUMEp, YaCTOThI, IEPHUO/Ia, BPEMEHH HApACTaHUS U
cnana, u T. . iMeeTcsi BO3MOXKHOCTD BBIITOIHSTH OJJHOBPEMEHHO JI0 HIECTH
W3MEpPEHH 17151 000 KOMOWHAIIMK BXOJIHBIX CUTHAIIOB KAHAJIOB, a TAKXKE
CUTHAJIOB, 33JIaHHBIX aHATUTHYECKU. Pe3ynbTaThl H3MEpEeHUI 0TOOpakaroTCs Ha
TJIABHOM JKpaHe B BHIOPAHHOM HOPSIIIKE.

UToOb! BBIITOJHUTH ABTOMATHYECKOE U3MEPECHHE, BHITIOJIHUTE YKAa3aHHBIC HUXKE
nencTBU.

1. CoOpatb u 0TOOpa3UTh JAHHBIC CUTHAJIA, SIBJISIOMIETOCS 3aITy CKAIOIIIIM
(CMHXPOHHU3UPYIOIINM).

2. Haxwure kHOnKy U3mMepuTh.

3. Haxwmure KHOIIKY OOKOBOI0O OKpPaHHOI'0 MEHIO JJIA BLI60pa KaHajlia, B
KOTOpOM Tpe6yeTc>1 BBIITOJIHUTH U3MCPCHUC.

(ot

e (=)
=0
O~-0 O

4. Bocnonb3yiitech MHOTO(Q)YHKIIMOHAIBHOM PYYKOH JUIsl BRIOOPA M3MEPEHHS
U MIOATBEPIAUTE BHIOOP HaXkaTHEM pyduku. CM. pasnen Aemomamuueckue
usmepeHusl Ha cTpanuue 99.

= ©
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96

[Tanens Be10op u3mepeHust HaBepXy SKpaHa OOHOBISETCS AJIsl OTOOPasKeHUS
W3MEPEHHH, BBIOPAaHHBIX U 9TOTO KaHana (BBIACIAIOTCS LIBETOM),
0TOOpaXaeTcst BCEro J10 MIECTH N3MEPEHHH.

5.

[NomeueHHbIE OOpaIIEHHBIM BHU3 TPEYTOJLHUKOM H3MEPEHUS COlepKaT
NepeyeHb BXOIHBIX KaHAJIOB, KOTOPBIE NCIIOIB3YIOTCS JUISI BHIIOTHEHNS ITHX
W3MEpPEHHi, €CTI OHM BHIOpaHbl. BriOeprTe BXOJHBIC KaHANIBI U TIOATBEPINTE
BEIOOp HaxkaTueM pydku. Haxxmure kHonky Menu On/Off (Mento B/
BrIKIT) 71 3aKpBITHS MEHIO.

J11st OTMEHBI BLIOPAHHOTO M3MEPEHUS BRIOSPHUTE ITO U3MEPEHHE
(BBIOpaHHBIN JIEMEHT MTOACBEIMBACTCS) I HAKMHUTE Ha
MHOTO(QYHKIIMOHATBbHYIO PYUKY. /IJIs1 OTMEHBI BEIOPaHHOTO U3MEPEHUS Ha
JPYTOM, OTITUYHOM OT TEKYIIETO, KaHAJIe HAXKMHUTE KHOTIKY OOKOBOTO MEHIO
M3MEPSEMOro KaHaja, 3aTeM BOCIONb3yHTeCh PYUKO#l Ui BBIOOpa U
MOJITBEPKICHNS] OTMEHSEMOTO H3MEPECHUS U yIAICHHSI €ro U3 CITHCKA.

J71st OTMEHBI BCEX U3MEPEHUN HAXKMUTE KHOMKY Y1ajieHue BceX H3MepeHuil
OOKOBOI'O MEHIO.

J171s1 3aKpBITHST MEHIO M3MEPEHNUH B 0TOOpaKeHNUsI BHIOPAHHBIX H3MEPECHUH Ha
sKpaHe HaxxmuTe KHOTIKY Menu On/Off (Menro Bxi/Beik).

N3mepennst oTobpakarorcst Ha 3kpane. Haxxatue knonku Menu On/Off (Mento
Bx1/BBIKIT) Takke BRI3BIBAET OTOOPAKCHHE WITH TPEKPAIEHUE OTOOpaKESHUS
HU3MEPEHUN Ha dKpaHe.

Frequency 312 4kHz

CH1 REE 3.200u5

CH2 REEE e 624.9kHz
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CoBeTbl N0 aBTOMaTU4YECKUM N3MEepPeHUusMmM

Ecmm Bo3HUKaAeT OIrpaHUYCHUE CUTHAJIA 110 BEPTHUKAJIU, PAAOM C ITIOKa3aHUEM

M3MEpEeHHs 0TOOpaKaeTcsi CHMBOI /\. Yacts curnana BoIxomut 3a BEPXHIOIO WIIH
HWKHIOIO TPaHMIly 9KpaHa. OrpaHUYeHHe CUTHAJIA TIPUBOANT K UCKAKECHHIO
pe3yabTaTOB U3MEPEHUM. I MOIyYEHHUs] TOYHBIX PE3YyJIbTaTOB U3MEPEHUI
BpamenueM pydek Macmra6 rpynmst «[10 BEPTUK.» u Ilono:kenune rpynmst
«I10 T'OPH3.» mobeiiTech TOTO, UTOOBI M300paXKEHUE TIOMEIAIOCh Ha dKpaHe.

Ecau To4HOCTE U3MEpPEHUI HE TAPAHTUPYETCH, PAIOM C pe3yabTaTaMu

HU3MEPEHHI 0TOOpaXkaeTCsi CHMBOIT - [TogoxxauTte, moka U3MEPUTENbHBIN
MOJIyJIb IPOU3BEET U3MEPEHNE HaAIeKaiuM obpa3zom. Korna craner nocrymnen
TOYHBIN pPe3yJbTaT, CHMBOJI UCUYE3HET.

Co3aaHne MOMEHTanbLHOro CHUMKa pe3ynbTaToB U3MEepPeHUn

OnemeHT CHUMOK n3MepeHus (B MeHIo U3Mepenne) oToOpakaeT Ha SKpaHe Bce
M3MEPEHMS B OTHOM KaHaJe JUIsl OAHOM perucTpanuu cursaia. MoxxHo
MPOCMOTPETh CHUMKH C Pe3yJIbTaTaMU M COXPAHUTh N300pakeHHEe CHUMKA C
pe3ylbTaTaMH Ha dKpaHe B (aii.

YroObl cacaTh MOMEHTAJILHBIM CHUMOK PE3YIbTATOB U3MEPCHUS, BBIIIOJTHUTE
YKa3aHHbIC HUXKE HeﬁCTBHSI.

1. CoOpatb 1 0TOOPa3UTh JAHHBIC CUTHAJIA, SBJISIOMIETOCS 3aITy CKAIOTIIIM
(CHHXpOHHM3UPYIOIINM).

2. Haxwwure kHOTIKY U3MepHTh.

st

Vertical Horizontal ) Trigger
Posiion

(7] o Gener

3. Haxmwure B 00KOBOM MEHIO KHOIIKY KaHaa, JUIsl KOTOpOro Tpedyercs
BBINOJIHUTH CHUMOK U3MepeHuil. OnHUM JefCTBUEM MOXHO BBIIIOIHUTD
CHMMOK TOJIBKO Ul OJHOT'O KaHaa.

4. C nmomomipio MHOTOYHKIIMOHAILHON PYYKH BBIOEPUTE ITyHKT
MoMmeHTANBbHBIA CHUMOK U ITOATBEPANUTE BHIOODP, HAaXaB pyuky. OTKpoeTcs
9KpaH MOMEHTAJIbHBIX CHUMKOB.
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5. Ecmm orobpaxaetcs kaonka File Save (CoxpanuTs (aiii), HAXMUTE KHOTIKY
File Save mis coxpanennst cHuMKka B daiin. Cm. paznen Coxparnenue gaiinos
na naxonumene USB ¢ nomowwto knonku Coxp./éoccm. Ha cTpanuie 142.

6. Haxwure kHOonKky MeH1o0 Bki1./BbIK., 9TOOBI 3aKpBITH SKpaH
MoMeHTaNbHbIH CHUMOK U BEPHYTHCS B MEHIO U3MEPEHU.

CoBeTbl N0 CO34aHNI0 CHUMKOB

®  CHUMKH U3MEPEHUH He 0TOOPaXKaIoT pe3yabTaTOB U3MEPEHH TIPU HATTHIUH
orpanuueHus curaana. OrpaHMYeHUEM Ha3bIBAIOT CUTYAIHIO, KOT/a 9acTh
KPHBOM CHTHAJA BBIXOJMT 32 BEPXHIOIO HITH HHYKHIOIO TPAHUILY JHCILIES.
YtoObI ONYYUTH HAIJIEKAIINH CHUMOK U3MEPEHHS, C TOMOIIBIO PyUYeK
Macmta6 rpymsl «[10 BEPTUK.» u [Tonoexenue rpymsl «[10 TOPU3.»
nobeiTech TOTo, 9TOOBI M300paKeHNE CUTHAJIA TIOJTHOCTHIO TIOMEIAIoCh Ha
JKpaHe.

®  MOXXHO TaK)e BOCTIONIb30BaThes (pyHKIper CTpoOMpoBaHue s aHATTH3a
TOJILKO BRIOPaHHOTO )parMeHTa CHTHAJa TIPU BBHITIOJHEHUH CHIUMKA
naMepenuid. CM. paznen Buinonnenue uzmepenus 60 (hpacmenme CUSHAA:
xomanoa « Cmpodbuposanuey» ua crpanure 107.
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ABTOMaTU4ecKue n3MepeHus

B cnenyromeit Tabnuie npeacTaBiieH CIUCOK aBTOMAaTUIECKUX N3MEPEHHUH,
CTPYIIHPOBAHHBIX TaK, KAK OHU OTOOPaXKAIOTCS B MEHIO n3MepeHuid. Onucanus
HU3MEpPEeHNH MOXHO 0TOOpakaTh Ha SKpaHe ocIuiorpada, BKIIOYUB (yHKIIHIO
Cnpaska Be3e (CnpaBka > Cnpaska Be3ae). CM. pazaen Omobpasicenue
cnpaeku o Hacmpoukax Ha 9kpane: «Cnpaexa ee30e» Ha cTpaHuile 34.

Onucanue Nn3MepeHnsa 4acToThbl

Tabnuua 6: NU3mepeHns YacToTbI

WU3mepeHue

Onucanue

YactoTa

4

MepBblit nepuoa
ocuuMnnorpammel Unu ee
(bparmMeHTa B CTPOBUPOBaHHON
30He. YacToTa aBnsetcs
BeNuYMHON, 0BpaTHOM
3HayeHuo nepuroaa, u
u3mepsietcs B repuax ('y), roe
1 Ty COOTBETCTBYET OAHOMY
LMKIY B CEKYHAY.

+AMNyrbCbl

Yncro nonoxuTenbHbIX
VMMYNbCOB, MPEBbILIAILLMX
CpeaHWin ONOPHbIN YPOBEHDL B
ocuunnorpamMme unm B
CTpOBMPOBaHHON 30HE.

—Mmnynbebl

Ywncno oTpuuaTenbHbIx
MMMyIbCOB, OKa3bIBALLMXCS
HIXe CpeaHero OnopHoro
YPOBHS B OCLMNOrpamMme Uim
B CTPOBMPOBAHHOI 30HeE.

+OPOHTH

Yucno nonoXuTenbHbIX
MepexoaoB OT HUKHErO
OMOPHOrO YPOBHS K BEPXHEMY
OMOPHOMY YPOBHIO B
ocuunnorpamme unu B
CTPoBKUPOBaHHOM 30HE.

—~®pOHTHI

Yucno oTpuLaTeNbHbIX
NepexoaoB OT BEPXHETO
OMOPHOTO YPOBHSI K HIXHEMY
OMOPHOMY YPOBHIO B
ocuunnorpamme uni B
CTPOBUpPOBaHHOIA 30He.
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OnucaHua n3MepeHusi BpeMeHu

Bpems HapacTaHus Bpemsa cnaaa
—_— — |—
100% — — T
0% —— [ — \ | —
5% —— 4 — - ———

JnutensHocTs
UMnynbca

0% ——f ——

0% 1785084

Ta6bnuua 7: UsmepeHus BpeMeHu

U3mepeHue Onucanue

Mepvon Inlm OTpe3ok BpeMeHM,

HeobXxoauMblit Ans
3aBEpLUEHMS NEPBOTO Nnepuoaa
ocLunorpamMmbl Unn ee
thparmeHTa B MHTEpBAnNe
cTpoba. 3HauyeHue neproaa
N3MEPSIETCA B CEKyHAAX 1
SIBNSIETCS BENUYMHON,
06paTHOI 3HAYEHNIO YacTOTbI.

Bpewms HapacTaHus OTpe3sok BpemeHH,

_;f_ HeobXoanMbIN AN1s TOro, YTOObI
YPOBEHb NepeaHero poHTa
nepBoro MMMynbca curHana
Unu ero (pparmMeHTa B
WHTepBane cTpoba nameHuncs
OT HWXHETO OMOPHOIO YPOBHS
[0 BEPXHETO OMOPHOTO YPOBHS
KOHEYHOTO 3HAYEHMS.

Bpewms cnaga _)\,_ OTpesok BpeMeHMm,

HeobxoanMbIn 4ns TOro, YTobbl
YpOBEHb 3aAHEr0 (PpoHTa
nepBoro UMnynbca
OCLMNMOorpamMmbl UIv ero
(hparMeHTa B MHTepBane
cTpoba N3MeHNUNCs oT BEPXHEro
OMOPHOTO YPOBHS 10 HIKHETO
OMOPHOTO YPOBHS! KOHEYHOTO
3HaueHws.
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W3mepeHue

Onucanune

3apepxka-Mrl

OTpesok BpeMeHn Mexay
TOYKaMMW CPEJHEr0 OMOPHOro
ypoBHs (Mo ymonyanmto = 50 %)
HapacTarloLmx (PPOHTOB ABYX
curHanos. Cwm. Taicke @asa.
[ns BbINONMHEHNS 3TOrO
M3MepeHust Heobxoaumo
MPUCYTCTBME CUTHANOB Ha
BXOAaXx [BYX KaHarlos.

3apepxka-N3

OTpesok BpeMeHn Mexay
TOYKaMU CpPeaHEro ONopHOro
ypoBHs (N0 ymonyanuio = 50 %)
HapacTaloLLero gpoHTa
NepBOro curHana u
cnajaloLLero poHTa BTOpOro
curHana. Cwm. Takke @asa.
[nsi BLINONHEHNS 3TOrO
n3mepeHnst Heobxoanmo
MpUCYTCTBME CUTHAMNOB Ha
BXOZaX ABYX KaHaroB.

3apepxka-3[1

OTpe3ok BpeMeHU Mexay
TOYKaMMW CPESHETO OMOPHOro
ypoBHS (no ymonyaHuio = 50 %)
cnagaroLero poHTa nNepBeoro
CcurHana v HapacTatoLLero
tpoHTa BTOpOro curHana. Cm.
Takke Qasa.

[ns BbINONMHEHNS 3TOrO
“3mepeHms Heobxoanmo
NPUCYTCTBUE CUTHANOB Ha
BX0JaXx [BYX KaHarlos.

3apepxka-33

I

OTpesok BpeMeHn Mexay
TOYKaMW CPEJHETO OMOPHOro
ypoBHs (no ymonuanmto = 50 %)
cnagatowiero GpoHTa nepBeoro
CurHana v crnagaroLero
tbpoHTa BTOpOro curHana. Cwm.
Takke Qasa.

[ns BbINOMHEHNS 3TOrO
U3MepeHust Heobxoaumo
MPUCYTCTBUE CUTHANOB Ha
BXOJaXx [BYX KaHarlos.
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102

W3mepeHue

Onucanune

daza

OTpes0ok BpeMeHM onepexeHust
NN 0TCTaBaHMS OJHOTO
CcUrHana ot fpyroro,
BbIPAXEHHBIN B rpagycax, rae
360° cooTBETCTBYET OAHOMY
nepuogy curdana. Cm. Takke
3adepxka-(rr, 13, 3I1, 33).
[ins BbINONHEHMS 3TOMO
M3MepeHust Heobxoaumo
MPUCYTCTBME CUTHAMOB Ha
BXOZaX ABYX KaHasoB.

+lLnpuHa

OnntensHocTb
MOMOXUTENBHOTO MMMYIbCA.
PaccTosiHue (0Tpe3ok BpeMeHu)
MeX[y TOYKaMM CPELHEro
onopHoro yposHsi (50 % no
YMOI4aH!0) NONOXUTENBHOIO
umnyneca. Msmepenne
[EenaeTcs 415 Nepeoro
MMMYNbCa CUrHana unm ero
(hparmMeHTa B MHTepBane
cTpoba.

-LnpuHa

[nuTenbHoCTb OTpULATENBHOTO
umnynbca. PaccTosiHue
(oTpe3ok BpeMeHu) mexay
TO4KaMM CPESHEro OMopHOro
ypoBHs (50 % no ymonuaHuio)
OTpULIATENBHOTO UMMYIbLCA.
N3mepeHue penaetcs Ans
nepBOro MMMynsCa curHana
WUnm ero parmeHTa B
nHTepBane ctpoba.

+CKBaXHOCTb

OTHOLWEHME ANUTENBHOCTH
MOMOXWTENBHOTO MMMYITbCa K
nepuogay CurHana, BblpaxeHHoe
B nMpoueHTax. CKBaXHOCTb
curHana uamepsieTcs ons
nepBoro Nepuoja curHana um
€ero (hparMeHTa B MHTEpPBAne
cTpoba.
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W3mepeHue

Onucanune

—CKBaXHOCTb

OTHOLWEHMe ANUTENBHOCTH
OTpULATENBHOMO UMMYNbCa K
nepuogy CurHana, BblpaxeHHoe
B npoLeHTax. CKBaXHOCTb
curHana uamepsieTcs ans
nepBoro Nepuoja curHana um
€ro (hparmeHTa B MHTEpPBane
cTpoba.

Onut.nakeTa

fmt

[OnutensHocTb nakeTa (psg
cobbITUi nepexoaa);
u3MepsieTcs no Bcen
ANUTENBHOCTY CUrHana unm ero
(bparmMeHTa B MHTepBane
cTpoba.

Onucanusa n3MepeHnsa amnnnTtyabl

CpenHekBagpaTuiHoe
3Ha4YeH1e HanNpSKEHUs

0 Bonbt

-
/’
~—

.

!

Paamax
HanpsikeHUs

1785-083

Tabnuua 8: MUamepeHns amnautyAbl

U3mepeHue

Onucanue

Pasmax

AGcornioTHas BenuuMHa
pasHOCTY Mexay
MaKCUManbHbIM U
MUHUMATbHBIM 3HAYEHUAMM
aMnnuTybl BO BCEM CUTHane
unm B ero oparMeHTe B
WHTepBane cTpoba.

Amnnutyga

PasHocTb Mexay cpeaHum
3HAYEHMEM BbICOKOrO YPOBHS 1
CPELHWM 3HAYEHNEM HU3KOrO
YPOBHS BO BCEM CUrHare unm B
€ero (hparMeHTe B MHTEpPBAne
cTpoba.
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WU3mepeHue Onucanune
MakcvmanbHoe 3HayeHve T MakcumanbHoe
m NONOXUTENbHOE NMUKOBOE

3HAYEHME HaNpSKEHNS.
W3mepsieTcs no Bcen
ANUTENBHOCTM CUrHana unm B
€ro (hparMeHTe B MHTEpPBAne
cTpoba.

MUKOBOE 3HaYEHNE
HanpsbkeHusl. Miamepsietca no
BCEM ANUTENBLHOCTY CUrHana
WUNW B ero ¢hparmeHTe B
uHTepBane ctpoba.

MuHUManbHoe 3HayYeHne m MuHumMansHoe oTpuuaTtesnbHoe

Bblcokoe 3HauyeHve 370 3Ha4eHME MCNoNb3yeTcs B
Ka4yecTBe YPOBHS CurHana

100 %, korga Tpebyetcs
3HaYeHNe BEPXHEro OMOpPHOro,
CPEAHEro ONOPHOro WK
HWXHEro OMOPHOTO YPOBHEN
(Hanpumep, Npu NPOBEAEHUN
M3MePEHUst ANMTENBHOCTH
cnaga wnn HapacTaHms).
BblyncneHns BbINOMHAOTCS
METOAOM MUHMMAKCa Unn
METOZOM ructorpamm. B
metoae «MuH.-Makc.»
MCMOMb3yeTCs MaKCUMAIbHOe
HangeHHoe 3HaveHue. B
MeToze rucTorpamm
ucnonb3ayetcs Haubornee YacTo
BCTpeualoLieecs 3HaueHe
BbILLE MOMOBWHBI aMMIUTYbI.
/amepeHue BbINomnHsieTcs no
BCeil ocumnnorpamMmme unm B
CTPOOMPOBAHHOI 30HE.
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W3mepeHue

Onucanune

Hwn3koe 3HayeHne r_L_r

310 3HayYeHNe UCMonb3yeTcs B
kayecrtBe ypoBHs curHana 0 %,
korga TpebyeTcs 3HaveHue
BEPXHEr0 OMOPHOr0, CPeaHEro
OMOPHOTO WUIN HUXKHETO
OMOPHOTO YPOBHEN (Hanpumep,
Mpu NPOBELEHNN U3MEPEHNS
ANUTENBHOCTM Cnaga uim
HapacTaHusl). Beluucnenus
BbIMOMHAKTCH METOAOM
MWUHMMaKCa Uin METOAOM
ructorpamm. B metoge «MuH.-
MaKc.» UCToNb3yeTcs
MWHUManNbHOE HaneHHoe
3HaveHue. B meToge
TUCTOrPamMM MCronb3yeTcs
Hanbonee yacTo
BCTPEYaloLLeecs 3HaueHue
HW)XE MOMOBWHBI aMNAUTYADI.
/3amepeHme BbINOMHSETCS MO
BCEW ocumunnorpaMme unm 8
CTPOOMPOBAHHOIA 30HE.

+CKayok

JT0 3HaYeHMe U3MepseTcs no
BCE ANUTENBHOCTM CUrHana
Wnm B ero gparmMeHTe B
WHTepBare ctpoba creayoLwmm
obpasom:

MonoxuTensHOe NpeBbILLEHNE
= ((Makcumym — Boicokui) /
Awmnnutyga) x 100 %.

—Ckayok

370 3HaueHe U3MepsieTcs No
BCE# ANUTENBHOCTY CUrHana
Wunm B ero parMeHTe B
WHTepBane ctpoba cregyioLLm
obpasom:

OTpuLaTENbHOE NPEBbILLIEHNE
= ((Hwakuin — MuHumym) /
Amnnutyga) x 100 %.

CpenHee

CpenHee o Bceil
ANUTENBHOCTY CUrHama unm B
€ero (hparMeHTe B MHTEpPBAne
cTpoba.

CpenHee 3Ha4eHue Lukna £

CpenHee apudpmeTnyeckoe
3HayeHue 3a nepBbli Neproa
CUrHana unu 3a nepsbli
nepuog B CTPOBMPOBaHHOM
30He.
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U3mepeHune Onucanue
CpenHeKkBapaTnyeckoe N NctuhHoe
3HaveHue N cpeaHekBagpaTMiHoe

3HaYeHWe HaNpsHKEHUS MO BCEl
ocuunnorpamme Unm
CTPOOMPOBAHHOIA 30HE.

CpenHekBaapaTyeckoe s WcTuHHOE

3HayeHme Lkna N CpenHeKBagpaTUiHoe
3HaYeHWE HanpshkeHus 3a
nepBbIit Nepuog, Beeil
OCLMNNOrpamMmbl Ui 3a
nepBblit Neprog B
CTPOOMPOBaHHOI 30HE.

OnucaHua n3mepeHus nnowaau

Tabnuua 9: UamepeHunsa nnowapu

W3mepeHue Onucanue
Mnowagp /amepeHmne HanpshkeHus no
W BpeMeHu. [laHHoe n3mepeHne

BO3BpALLAET 3Ha4YEHME B BOMbT-
CeKyHIax nroLyaam nog Kpueoi
BCEro CUrHana unv B
WHTepBane cTpoba. Nnowagb,
M3MepeHHas Hag ypPOBHEM
noTeHUmarna 3eMn, CYUTaeTcs
MOMOXWTENBHOM, @ NnoLlagp,
M3MEPEHHAs HUXE YPOBHS
noTeHuWana semnm, —
OTpULaTENLHOMN.

Mnowaab no KpuBon & W3mepenune HanpskeHus no

' BpemeHu. Pesynbtat
U3MepeHus NpeacTaBnseT
coboit nnoLaab Nof KpUBOW
nepBoro nepuoja Bcero
CUrHana wnu 3a nepsbli
nepuog unn B CTPOGMPOBaHHO
30He. BbipaxaeTcs B BOMbT-
cekyHaax. Mnowagp,
pacnonoxeHHas Bbile obLei
OMOPHOM TOYKM, ABMISAETCA
NOMOXUTENBHOM, a
pacrnonoxeHHas Hke obLLen
OMOPHOM TOYKN —
OTpULATENBHOM.
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BbinonHeHue u3mepeHuns Bo pparmeHTe curHana: komaHga «CtpobupoBaHue»

CTpodupoBaHue yCTaHABIMBAET PEKUM aBTOMATHUECKUX U3MEPEHHUH TOJIHKO B
MpeJenax 3aJaHHoro Ut n3MepeHni hparmMeHTa curaana. OyHKIHs
CTpodupoBaHue MPUMEHSIETCS KO BCEM KaHAJIaM M BCEM M3MEPEHHUAM (MHBIMHU
CJIOBaMH, HEBO3MOJKHO 3a/1aTh IPYTOoi MHTEPBAI CTPOOUPOBAHUS IJIS
OTZIETPHOTO U3MEPEHUS MIIN OTAEIFHOTO KaHaja).

1. Haxwmute kHONIKY U3MepHuTB.

() (=) () (%) @) E=sfie=
=%, B T '
e S
- Ho;z::::l )[Trigger |
5 0-0 © @ =@ 8=
5O -0 O - é@
2 — )| =
e G0 O = £9;

2. Haxwmwure kxHOTIKY CTpOoOHpoBaHHe OOKOBOTO MEHIO.

3. C nomoiipio MHOrOYHKIMOHAIBHOI PYUKH BbIOepuTe 001aCTh CUTHANA
JUIS1 BBITIOJTHEHUS U3MEPEHUH U MOATBEPAUTE BHIOOP HA’KaTHEM Ha PyUKy
(BbIk. (MoJHAS 3aMKCh), IKPaH — 110 0TOOpakaeMoii Ha SKpaHE YaCTH
curHana, Mexay Kypcopamu).

[Ipu Be16OpE BapranTa Meakay KypcopamMHu ¢ IOMOIIBIO
MHOTO()YHKIIHOHAJIBHOM PyYKH BbIOEpPHUTE U IEPEMECTUTE KYPCOp
CTpOOMPOBaHUS IS BBIJCICHHS ()parMeHTa CUTrHalla, HA KOTOPOM TpeOyeTcst
BBITTIOJIHUTHE aBTOMAaTUYCCKUC U3MEPCHHA.

More M Measurement

Gating 4 More

Ballalls

Math

) Remove
400ps 312KS/s / 2.40v E'M' !

=7 0,00000s 2000 points ~ 996Hz Measurements
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BknroueHue n oTKnoveHne yHKLUM U3MepeHnn B ocuunnorpade

C mOMOIIBI0 ONMCAHHOM HUXKE MPOIEAYPHI MOXKXHO BPYYHYIO BKIFOUUTH WITH
OTKJIFOYUTH (QYHKIHIO U3MEPEHHUN I OCIIAILIOT PAMMEI.

[MPUMEYAHUE.

B Ymobvl 6xir0uUums uiu OMKIOUUMb QYHKYUIO UsMepenutl, Heobxooumo
86ecmu napoib. 3a600CKOU NAPOLb, UCNONLIYEMbLU NO YMOIUAHUIO, —
000000.

®  Uncmpyxmop obpazosamenvHou aabopamopuu T ekSmartlab” moocem
paspeuwiums Uiy 3anpemums UCnoab306anue yukyuu «Mzmepenuay c
nomowyvio npunoxcenus TekSmartLab na écex nooknouenHwIx
ocyunnozpaghax.

1. Haxwmure xkHOtIKy CepBHC.

Navigation Resources

(o] [Foten] (o) [5nge] [Ronsin]
([ Mavigaion iz i
i
Cursors.

| Utility

Default
Setup

Utilty

Trigger

e

3| £
H

BJE

E

k4 -
. ‘E

a g

| |2

<

2. Haxwmwure kHOTIKY -Boabuie- Ctp. 1 u3 2 B 60KOBOM MEHIO.

3. Haxwmwure kHOIKY BRIIOYNTH (PYHKIHIO B OOKOBOM MEHIO.
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4. C nmomonrsro MHOTO(YHKIMOHAIBHOM PYyJKH BEIOEpHUTE MyHKT BKIIOYHTH

u3Mmepenus. Ha sxpane ocrmmorpada oTkpoeTcs OKHO BBOAA MAPOIIA
Bruawouyuts GyHKIUIO.

=5
Utility

Feature

Enable

Calibration

Feature Enable

Diagnostics
. s
Autoset ursor Measurement Change

Enable Enable Enable
On off On Off on Off Password

1.00V y 31.2MS/s / 0.00v -more -
2000 points  <10Hz P 2

5. C nomomipo MHOTOYHKIMOHAILHON PYYKH H KHOTIOK B 0OKOBOM MEHIO
BBEJIUTE MapOih, YTOOBI MOXKHO OBLTO OTKITIOYHTH (hyHKIHNIO «3Meperwue».

6. Haxwure xHonky OK, uT00B BBECTH TTAPOITH M OTKIIOYUATH (DYHKITHIO
«3mepeHue.

WU3meHeHne napons yHKLUM N3MepeHnid

C noMonIpro 3TOH MporeIypsl MOXKHO U3MEHHUTD Tapoiib (yHKIIUU
«U3mepenuey. UToOBI BKIFOUUTH WM OTKITIOYUTH (YHKIIUIO H3MEPCHUS,
HEO0OXOIMMO BBECTH ITapOJIb.

1. Haxwmurte kHonky CepBHC.

== =) (=) =) =) =
05w, G : Utility | = ]
5| = |
“;O 2 O
¥ ® 0-0 |3
L Q-0 @ | S L
(7) v @ tee @ ‘g@

2. Haxwmure kHonKy -Boabume- Ctp. 1 u3 2 60KOBOTO MEHIO.

3. Haxwmwure kHOnKy BKI0ounTH H3MepeHHe B 60KOBOM MEHIO.
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4. C nmomonrsro MHOTO(YHKIMOHAIBHOM pydkn BeIOepuTe U3MEeHHTH MapoJib
W HaXKaTHEM Ha PY4Ky NoJTBepauTe BhiOop. Ha skpane ocrpuiorpada
OTKpOETCsI OKHO BBOJIa mapoiisi U3MeHeHne mapoJis.

=5
Utility

Feature

Enable
Calibration

Feature Enable
Diagnostics
Autoset Cursor Measurement &
Enable Enable Enable

on o on  oOff on  oOff Password

Change
Teks

1.00v 3L.2MS/s [€EH / 0.00v L=
2000 points  <10Hz Pag

5. C nomomipo MHOTO(YHKIMOHAIBHOM PYYKH 1 KHOTIOK OOKOBOTO MEHIO
BEIOEpHTE U BBEANUTE alI(paBUTHBIEC U II(PPOBBIE CUMBOJIBI TEKYIIETO ITAPOJIS.

6. Haxwure xHOonky OK 60k0BOTO MEHIO.

7. C noMomp0 MHOTO(YHKIMOHAIBHOM PYYKH 1 KHOTIOK OOKOBOTO MEHIO
BBEJIMTE HOBBIN 1apOJIb U MOATBEPAUTE €TO.

8. Haxwure xHonky OK 60k0oBOTO MEHIO.

MPUMEYAHME. Ilapons ¢hynkyuu usmeperuss MOJICHO U3MEHUND C NOMOUYbIO
komano PI. [loopobuvle uncmpykyuu cm. 6 pykosoocmee no npocpammuposanuio
npubopa.
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Ucnonb3oBaHue KypcopoB ANs BbINOMHEHUA U3MEPEeHUN

Kypcopsl — 3T0 BepTHKaIbHBIE WM TOPU30HTANBHBIE TMHAN Ha JKpaHe,
3aJIal0MIHe MOJI0’KEHNe Ha KPUBOW CUTHANA IS BBITIOJTHEHUS N3MEPEHUH.
Kypcops! nmerot mokazanusi, 0003HaYAIONINE UX TTOJOKEHHE HIIH MECTO
nepecedeHns KpuBoi curHaia. Kypcopbl Takke TOKa3bIBalOT a0COMOTHYIO
Pa3HOCTb 3HAYCHHH (IEIBTY) MEXKIY IBYMS TMOJOKEHUIMHU KypPCOPOB.

[okazaHust KypcopoB 0TOOpaXkaroTcs psiioM ¢ Kypcopamu. [lokazanus
0TOOpaXXaroT BEIMUMHBI CUTHAJIA B TEKYIIHMX MO3ULUAX KypcopoB. [lokazanus
TaKXke 0TOOpaXaroT Pa3HOCTh (IENbTY, OTMEUCHHYIO CUMBOJIOM A) MEXIY
JTaHHBIMHU U3MEPEHUH B TOUKAaX HAXOXKACHUA KypcopoB. [loka3aHus KkypcopoB
0TOOpaXkaroTCs BCEr1a, KOraa Kypcophl BKIIOUEHBI.
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INMPUMEYAHUE. Kypcopwr nedocmynnbt 6 pesicume « Ixpan XY».

1. Haxwmute kHOnIKy Kypcopsl 111 oToOpakeHus: AByX BEpTHKAIbHBIX
KypcopoB Bpems 1o yMom4aHuio.

Cursors
Navigation Resources
0°
Measure
6
Vertical Horizontal Trigger
Position
= @-0 | B |=
ocerr e Lowl
G-
'@
f‘! () oot
® ‘® =
@{:ﬂﬁ@ Rag?
1525-19

LIBeT KypcOpOB COOTBETCTBYET KaHAIY, B KOTOPOM BBITIOJIHSIOTCS
M3MEPEeHHS.

CrutomrHast TMHUS 0003HAYACT AKTUBHBIHN (BBIOpAHHBIH) Kypcop, KOTOPBIM
YIPABJISIOT C TOMOIIbIO MHOTO(YHKIMOHAJBHON PYUKH.

2. Bocnomns3yiitech MHOrO(p)yHKIIHOHAJIBHOM PYUYKOIl JUIs TepeMeeHHs
CIUIOIIHOW JUHUH (BBIOpaHHOTO) Kypcopa. CBsA3aHHBIE C 3TUM KypCOpOM
MOKa3aHUs U3MEHAIOTCS COOTBETCTBEHHO IIEPEMEILIEHUIO Kypcopa.

3. Haxmure MHOTO(YHKIMOHAJIBHYIO PYUKY IS BBIOOpA APYTOTO Kypcopa
(KOTOPBIi Tereph 0TOOPA3HUTCS CINIONIHOM JIMHUEH ), 3aTEM BpalllcHHEM
pyuku nepemecTute Kypcop. IlepBoiif kKypcop Teneps oToOpaskaeTcst
MMYHKTUPHOU JIMHUEH.
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4. Jlns TOYHOM HACTPOWKH TOJIOKEHHSI Kypcopa HaxxMuTe KHONKY TouHo mis
TIePEKITIOUEHUS MEX Y PEKUMaMH TPpyOOH U TOYHON HACTPONKH TTOJIOKECHHSI

Kypcopa.
C nomopo KHONKK TOYHO MOXKHO BBIITOJIHUTE TOUHYIO HACTPOMKY C
ucnons3zoBanueM pydek Ilonosxkenne rpynmns! «I10 BEPTUK.» n
Hoaoxenue rpynmnsl «[10 T'OPU3.», pyuku ¥Yposens rpynmnsl «3AITY CKy,
a TaK)Xe BBIMOJIHUTh MHOXKECTBO OINEPALUil OJCTPOUKH C TOMOIIBIO
MHOTO(pYHKIIHOHAJIBHOM PYUKU.

Fine

@ Navigation Resources
Cursors: Savel
o9 (s ] [t
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(Ph) st
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o
-0 | 8=
() e e |

= OTo

Scale

s
g
H

Force Trig

. el

& .
I
G
)
=3

5. HaxmuTe KHONKY AMIVIMTY/AQ WU KHOTIKY DKpaH O0KOBOTO MEHIO IS
BEIOOpa APyroro Kypcopa ¥ HUCHOIb30BaHUS ero it u3Mepenuid. CM. pazaen
Tunwet xypcopos Ha ctpanuie 114.

6. Haxwure kHONKy CBAI3b OOKOBOI'O MEHIO JIJIsl BKJIFOUCHUS CBA3U KYPCOPOB
Bxa wnn Beiki. Eciu cB43b B coctosiHnu Bk, BpanieHue
MHOTO()YHKIIHOHAIBLHOM PYUYKU BI3BIBACT TIEpEMEIICHUE 000X KYPCOPOB
OJHOBPEMEHHO.

7. Ecnu ogun unm 06a Kypcopa HaxoJsaTcs 3a IpeieiaMu dKpaHa, HAKMUTE
KHONIKY BhIBeCcTH Kypcop Ha 3KpaH O0OKOBOT'O MEHIO ISl TEPEMEIICHHS
KypCOpOB U3-3a MPEeJIesiOB SKpaHa B 0TOOPaKaeMyIo YacThb.

8. [lns oTkiodeHHs KypcopoB HaxkMuTe KHONIKY Kypcop Ha nepenHeit naneny.
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Tunbl Kypcopos

114

NmeroTcs creayromniye TUIBI KypCOpOB:

Kypcopsl BpeMeHH WM YacTOThl. DTUMHU BEPTHKAIBHBIME KypCOpaMy U3MEPSIIOT
BpEMs WM YacTOTY, aMIUTUTY/ly CUTHAJIA B TOUKE IIEPECEUeHUs Kypcopa KpUBOH
CHUTHaja, a Takxe a0CONIOTHYIO Pa3HOCTH (AETBTY) MEKAY IBYyMs TOUKaMU
nepeceyeHns: KypcopoB (PasHOCTh IO BPEMEHH U 110 aMIUIUTYAE).

ITokazanus BPEMCHHU SABJISIIOTCA OTHOCUTCIIBHBIMHA U OTCUUTBIBAIOTCA OT TOYKHU
3amycka (paBHoii 0 ¢). Hampumep, mokasanus Kypcopa ciieBa OT TOUKH 3aIlycKa
HUMCIOT OTPULIATCIIbHBIC 3HAYCHUA.

KprOpBI AMITIJIUTY IBI. Ot TOPHU3OHTAJIBHBIC KYPCOPLBI UCITIOJIB3YIOT JJIA
HU3MCPCHUS MapaMETPOB BCpTI/IKaJIBHOﬁ AMIIIUTY b, OOBIYHO — HaIMpsAKCHUA.

AVARVERVERV]

OKpaHHBIE KypCOPHI: COUYETAHHE BEPTUKAIBFHOTO U TOPU30HTAIIEHOTO KYPCOPOB.
Haxxmure MHOTO()YHKIIMOHANBHYIO PYUYKY 7Sl IUKJINYECKOTO TIEpEMEIIeHHUS
MEX]y BBIOMpacMbIMU KypCOPaMH.

NMPUMEYAHUE. Bepmuxanvhwle Kypcopbl 6 pedicume IKPana He npues3amsl K
mouKe nepeceyeHust Kypcopom KpUgoil CUSHANA U He OModpaicaiom 3HaueHus
AMRAUMYObl 8 MOUKe nepeceyenuss KpUBoU CUSHANA. SHAYeHUs: AMNIUNYObl
CUUMBIBAIOM C NOKA3AHUTL 20PU3OHMATLHBIX KYPCOPOB.

ANFANNANFA

AVAVAVA
AAVARVAR VARV
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BkntoyeHue U BbIKNOYEHMe Kypcopa B ocuunnorpade

C OMOIIBIO 3TOW MPOIEAYPhl MOKHO BPYYHYIO BKIFOYHTD WIIH BBIKITIOUNUTH
Kypcop.

TTPUMEYAHUE. Ymobut ébikatouume uiu GKIIOUUND KYPCOP, HeOOX00UMO 88eCmiu
napois. 3a800CKOU napoib, Ucnoaviyemvlil no ymoawaruro, — 000000.

NMPUMEYAHUE. Hncmpykmop obpazoeamenvhoii nabopamopuu TekSmartlab™
MOdICem GKIOUUND ULU GBIKIIOUUN KYPCOP C NOMOWBIO NPUTLOICEHUS
TekSmartLab na écex nOOKIIOUEHHBIX OCYULIOSPAPAX.

1. Haxwmurte kHonky CepBHuC.

.

| Utility

Savel
Recall

Default
Setup
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Trigger
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2. Haxwmure kHonky -boabume- Ctp. 1 u3 2 60KOBOTO MEHIO.

3. Haxwmure kHONKY BKII0OYHTH PyHKIHIO B OOKOBOM MEHIO.
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4. C nmomonrsro MHOTO(YHKIMOHAIBHOM PYyJKH BEIOEpHUTE MyHKT BKIOYHTH
Kypcop ¥ IOATBepANTE BEIOOD, HAXkaB pyuKy. Ha skpane ocruiorpada
OTKpOETCA OKHO BBOJA Naposisi Bkiaw4yurs GyHKUuIO.

=5
Utility

Feature

Enable

Calibration

Feature Enable
Diagnostics
Autoset Cursor Measurement Rk
Enable Enable Enable

on o | lon| Off | on of Password e

Change

1.00v 3L.2MS/s [€EH / 0.00v L=
2000 points  <10Hz Pag

5. C nomomipo MHOTO(YHKIMOHAIBHOM PYYKH 1 KHOTIOK OOKOBOTO MEHIO
BBEJIUTE M1apOJIb, YTOOBI MOXKHO OBUIO OTKIIFOYHUTH KYPCOD.

6. Haxwure xHOTIKy OK, 9TOOBI BBECTH MTAPOITH M OTKIIOYUTH KypCOpP.

W3meHeHne napons Kypcopa

C moMOMIBIO 3TOW TPOIeTyPhl MOKHO H3MEHHTD NTapoIib Kypcopa. UToOst
BBIKJTIOUHTH WIIA BKITIOYUTH Kypcop, HEOOXOANMO BBECTH MApOJIb.

1. Haxwmurte kHonky CepBuc.

(=) (o= () (o) [ o) (o] (] (ome] [rom)
)0y, 6| & Utility | == )| ()
SN Cogi

= 25 Ol =y

(=] o) (=0 (o)t

0 -0 ©

(2] v @ () Sl || ) s

=

1525-07

T

2. Haxwmure kHonKy -Boabumie- Ctp. 1 u3 2 60KOBOTO MEHIO.

3. Haxwmwure kHOKy BKIIOUMTHL Kypcop B 60KOBOM MEHIO.
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8.

C moMoIIbI0 MHOTO(YHKIIMOHAJILHOM pYyYKH BEIOepuTe U3MEHUTh MapoJib
Y Ha)KaTHeM Ha pydKy oATBepauTe BeIOOp. Ha skpane ocimmiorpada
OTKpOETCSI OKHO BBOJIa Mapoisi U3MeHUTh mapoJib.

1.00V

Autoset

Enable

On

off

Feature Enable
Cursor Measurement Change
Enable Enable

on  off on  oOff Password

[} /" 0.00v

<10Hz

31.2MS/s

2000 points

=5
Utility

Feature

Enable

Calibration

Diagnostics

- more -

P 2

C moMomp0 MHOTO(YHKIMOHAIBHOM PYYKH 1 KHOTIOK OOKOBOTO MEHIO

BBIOEpHUTE U BBEAWTE OYKBBI M IU(PHI TEKYIIETO TapOJIs.

Haxwmure kxHOIKy OK B 60KOBOM MEHIO.

C moMomp0 MHOTO(YHKIMOHAIBHOM PYYKH 1 KHOTIOK OOKOBOTO MEHIO
BBEJIUTE HOBBII 1apOJIb U MOATBEPAUTE €TO.

Haxwmwure kxHOoKy OK B 60KOBOM MEHIO.

TNMPUMEYAHUE. Tlapons kKypcopa MONCHO UsSMEHUMb C NOMOWbIO KOMAHO Pl
I1o0po6HbIe uHCMPYKYUU CM. 8 PYKOBOOCHEE NO NPOSPAMMUPOBAHUIO NPUOOPA.

PykoBojacTBO 10 3KcIuTyaTanuu ocuusuiorpados cepun TBS2000B
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Co3paHne maTeMaTUyeckn 3aaHHbIX CUrHanoB

118

Marematndeckoe 3aJlaHie CUTHAJIOB MTO3BOJISIET CKIIAABIBATh, BRIYUTATH U
TIEPEMHOKATh CUTHANBI IBYX KaHAJIOB JJISI MAaTEMaTHIECKOTO CO3/IaHUS HOBOTO
curHana. MoXHO BBITTONHATH U3MEPEHHUS TSI PACYETHBIX OCHMIUTOTPAMM,
COXPaHATH MX B OITOPHOM MaMSATH WM BO BHEIIHEM Qaiiie JTaHHBIX
OCIIMILIOTPaMM.

1.

1525-35

w N

Haxwmure kaonky Pacu. Ocimiorpad oroOpakaeT KpacHYH KPHBYIO
MaTE€MaTUYECKU 3aJaHHOTO CUTHAJIA B COOTBETCTBUHU C TEKYILIUMU
HacTpOKWKaMH MEHIO.

[ Help ] [Funeﬁen] [Auma] [ Single] [Run{Slup

=)

Navigation Resources Horizontal Trigger
o © @”
Savel (Posk] o Cemer Lovel
. Recall
Fine

Haxxmute knonky McTtounnk 1 60K0BOro MeHIo.

Bocmonp3yiiTech MHOTO()YHKIIMOHATBHOM PYyYKOU TS BEIOOpA TIEPBOTO
HCIIOJIB3yEMOI0 KaHaJIa MaTeMaTUYECKU 33JaHHOTO CUTHAJIA M HAKATHEM Ha
PYUKY IOATBEPAHUTE BHIOOP.

Haxwmure kHOIKY OmepaTtop 60KOBOTO MEHIO.

Bocnonbsyiirech MHOro)yHKIHOHAJIBLHOI pPy4YKoii A71s BEIOOpa
MaTeMaTHYeCKOH olepannu, KOTOPYIO TpeOyeTcsl BBITOJIHUTD Hal ABYMSI
CUTHaJIaMH (CIIOKHTb, BBIYECTh WM IEPEMHOKUTH) U TOATBEPANUTE BEIOOD
Ha)KaTUEM Ha PYUKY.

Haxwmwure kxHonky McTouHuK 2 B O0KOBOM MEHIO.

Bocnonp3yiitech MHOTO()YHKIIMOHAIBHOM PYJYKO#l TSt BEIOOpA BTOPOTO
KaHaJla C MaTeMaTHYECKH 33JaHHBIM CUI'HAJIOM U HOATBEPIUTE BHIOOD
Ha)XaTHeM Ha pydky. Ocuuiuiorpad HeMEAJICHHO 0TOOpa3uT MaTeMaTu4ecKu
3aJaHHBIA CUTHAJI.

Jnst mepeMernieHns MaTeMaTHYECKH 3aJaHHOTO CUTHAJIA 110 BEPTUKAIH
HaxMuTe KHOTIKY IloJi0:keHne GOKOBOTO MEHIO M C TIOMOLIBIO
MHOTO()YHKIIHOHAIBHOM PYyYKH NIEPEMECTUTE KPUBYIO CUTHAJIA.

PykoBoncTBO 1m0 3kcmnyataruu ocumuiorpagos cepun TBS2000B
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9. Jlnst u3MeHeHus pazMepa (MaciuTada 1o BEpTUKAIN) MaTeMaTHUECKH
3aJJaHHOTO CHTHaJjla HAKMUTE KHONKY MaciTad no BepTukaiu 60KOBOro
MEHIO U C TOMOIBI0 MHOTO()YHKIMOHAJIBHOM PyUYKH 3a1aiiTe MaciTad
CUTHaJa.

3aM€TI)TC, 4qTo HaCTpOﬁKa Macirada MaTeMaTHIECKH 3aJaHHOT'O CUI'HaJia
BO3I[€I\/'ICTByeT TOJIBKO Ha OTOT CUTHaJI.

[IpumepoM nCTOTB30BaHMS MAaTEMATHYECKH 33/IaHHOTO CUTHAJIA SIBIIIETCS pacyeT
MTHOBEHHOW MOIITHOCTH (TIPOM3BENEHUS TOKA U HANPSHKEHMS ), BRITUCIISIEMON
MePEeMHOKEHNEM KPUBOH CHTHAJIA HANIPSKEHHUS W KPUBOW CHTHANA TOKA.
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CoBeTbl N0 MaTeMaTU4eCKU 3afaHHbIM CUrHanam

®  MaremaTHyecku 3aJJaHHBIA CUT'HAJ [TOJy4YaeT MacTad Mo TOPU30HTAIN 1
MIOJIOKEHUE OT SBJIAIOIIUXCS UCTOYHUKAMY KaHAJIOB. PerynupoBka
3JIEMEHTOB YIIPABJICHHUS JIJIS1 UICXOAHBIX OCLUIUIOIPAMM IIPUBOJIUT K
COOTBETCTBYIOLIEMY U3MEHECHHIO PACUETHBIX OCLMIIIIOIPaMM.

®m  CrnoxeHHe U BBIYUTAHUE CUTHAJIOB C Pa3IMYHBIMU €IMHUIIAMH U3MEPEHUS
YCTaHaBIUBAET €IUHUIIBI U3MEPEHUS 1151 MaTeMaTHUeCKH 3aJJaHHOTO
CUTHaJa PaBHBIMHU «7».

= B03MOXHO BBINOJIHEHNE aBTOMAaTHUECKUX U3MEpPEHHH apaMeTpoB
MaTeMaTHYeCKH 3aJJaHHOTO CHTHaJIa [O0J0OHO H3MEPEHUSIM CUTHAIOB
kaHasoB. [Ipocto BeiOepuTe amemenT Mat. B 00KOBOM MEHIO SKpaHa
H3mepenue 1 Bua TpeOyeMOro H3MepeHusl.

B MOXHO COXpaHUTh MaTEMATUUYECKHU 3aJJaHHbII CUTHAJ B OTIOPHOM aMATH
nnu B aiine Ha USB Hakomutesne. MokHO Takke BBI3BATh (3arpy3HTh)
MaTeMaTUYECKU 3a/IaHHBII CUTHAJ B OMOPHYIO MaMsITh. CM. pasnen
Uzeneuenue dannvix cuenana Ha crpanuie 146.

® MOXHO YBETHYMBATh KPUBYIO MaTeMaTHUYECKH 3a/IaHHOTO CUTHAJIA C
nomoIbio opraHos ynpasienns HABUT'AIIUSA (knonkoi Jlyna u
MHOTro(QyHKIMOHAIBHOI PYUIKOil).
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WUcnonb3oBaHue BI® ans nonyyeHns cBefeHM 0 YaCTOTHOM CMEKTPe CUrHana

CymecTByeT MHOYKECTBO CUTHAJIOB, IMEIOIINX KaKhe-TH00 HCKayKEHMS HITH
He)XelaTelbHbIe TapaMeTpbl. IHOTAa Takne MCKa)keH!s He BIUSIOT Ha
MPOX0XKIEHNE CUTHAIIA 10 Tienr. Ho 9acTo MMITyIIbChI TAKTOBOTO T€HEpATOpa
CHCTEMBI, HHAYIINPOBAaHHBIE COCEIHUM ITPOBOJTHUKOM TI€YaTHOH IIAThI, CHTHAI
WJIM ITyM OT UCTOYHHKA MMUTAHUS WM HHOTO HCTOYHUKA MOTYT BO3AEHCTBOBATh
Ha CUTHAJl M HapylllaTh Hajyiexaliee npoxoxjenue curnana. @yukius bI1O
SIBIISIETCS] MOIITHBIM HHCTPYMEHTOM, TIOMOTAIOIINM OTHICKATh YaCTOTHI
HeXeJaTebHBIX CUTHAJIOB, TPOHUKIINX B OCHOBHON CHTHAJL.

Oynknus BII® ucnonp3yer MaTeMaTUYeCKHE Orepaliu ObICTPOTO
npeoOpazoBanus Oypee (BI1D) Han JaHHBIME CUTHANA JUIS OTIPEACIICHUSI €T
YaCTOTHBIX KOMIOHEHT. Pe3ynbpTHpyromas auarpaMmma otodpaxkaercs B popme
pAzla pacroia0KEHHBIX BJI0Jb TOPU3OHTAIIBHON OCH «ITUKOBY, MPEICTABIISIOIINX
YaCTOTHBIE KOMIIOHEHTBI CUTHAJA U UX aMIuuTyay. UaeiMu cioBamu, bIID —
9TO OCHOBHAs (DYHKIIMS aHAJIN3aTOpa CIIEKTpa JJIs aHaIM3a YaCTOTHBIX
KOMITIOHEHT CUTHaJIa.

1. 3apeructpupyiiTe JaHHBIE U OTOOPA3UTE HECKOJILKO IIEPUOJIOB CUTHATIA.

MMPUMEYAHUE. FII® mooicho npumenums moavKo K 3aNUCIM CUSHANO8 C
onumenvrocmuvio 2000 u 20k omcuemos.

2. Haxwmurte kHOTIKY «BITD.

[ Help ] ’Function] [Aumet] [ Single] IRunISth
Navigation Resources Horizontal || Trigger
o =] =
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Ocuunmnorpag oTodpasut nuzo0paxeHnue 1no ymonrdanuio skpana bI1®d. B mmwxue
W 3KpaHa rpaduyecku oroOpaxaercs pe3yiabrat bIID.

Ucnonp3yitte pyuky Iloso:xkeHue kaHaia HCTOUYHUKA curHaia rpymmsl «[10
BEPTUK.» myist nepemenienus rpagpuka BITM BBepx Uiy BHU3.

EEREEELLGERLG

Source
4

Source: CH1 -

Vertical Scale: 20dB
Horizontal Scale: 625kHz (12.5MS/s) ., Vel
Window: Hanning davRws|

I position: -2.12 div Window

lannin!

| Horizontal

Center Position
[3.12MHz

“,“r-, l Wl o *M"'..l' =

10.0ps 12. sms,rs - i 600my |
=" (0.00000s 2000 points  100kHz

3. Haxwmure kHonky Mex. cMHraaa G0KOBOTO MEHIO JUTSl BKITIOYCHHS WITH
BBIKJIFOUCHUS 0TOOpakeHHs TpadKa HCXOAHOTO CUTHAJIA (B BEPXHEH YacTH
9KpaHa) BeIOopoM Bk mimn Otk

4. Haxwmure kHOnKy McToYHMK OOKOBOTO MEHIO U C TIOMOLIBIO
MHOTO(YHKIIHOHAIBHOM pyUYKH 3aJaiiTe KaHal HCTOYHUKA curHana 1, 2, 3
nnu 4. VICTOYHHMK CUTHAJIA TI0 YMOJTYaHHIO — 3TO KaHasl, BEIOpaHHBIN 110
OTKpbITUS OKHA BIIMD.
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5. Haxwmure kHonky Ea. u3M. 10 BepTHKaJIM B 00KOBOM MEHIO U C IIOMOIIBIO
MHOTO(YHKIIHOHAIBHOI pydku BeiOepruTe NyHKT ABB cp.kB. iy JInHeiiH.
CP.KB. 1 [TOJTBEPANUTE BHIOOP, HAXKAB PYUKY.

[To yMonuaHHIO UCTIONB3YIOTCS CPEAHEKBAAPATUUHBIE 3HAUEHUS
HanpsbkeHus B nenubenax 1bB cp.kB. mis En. n3m. mo Beprukamm s
BEPTUKAIBLHOM MIKAJIBI, YTO MO3BOJISIET OJIPOOHO pACCMATPUBAThH PA3IUUHBIC
COCTABJIIOIINE KPATHBIX YACTOT, JAXKE €CIU aMIUTUTYAbl COCTABIISIIOLINX
CUJIBHO OTINYAIOTCS.

"‘H “ “11[

3_

Hcnonb3oBanue JIuHeH. cp.KB. — JIMHEHHOM MIKaIbl CPETHEKBAIPATUIHBIX
3HAYEHHH TT0 BEPTUKAIN — TTO3BOJISIET TIOYYUTh 00IIee MPeICTaBICHNE O
COOTHOIIEHWH YPOBHEH YaCTOTHBIX COCTABIISIOIINX MEXITY COOOM.

6. Haxwmure kHONKY OKHO GOKOBOTO MEHIO H C TIOMOIIBIO
MHOTO()YHKIIHOHATBHOM pyYKH BbIOEpPUTE U HAKATHEM Ha PYyUKY
MOJATBEPANTE BEIOOP BHIa OKHA: X€HHUHT, MPSAMOYT., X3MMHUHT WX
bBmxkman-Xappuc. Cum. paznen Oxua bI1® Ha crpanuue 126.
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124

7. Haxwmure kHonky LleHTp mo ropuzoHTa M B 00KOBOM MEHIO U C TOMOIIBIO

MHOTo(pyHKIMOHATbHOM pyuku nepemecture rpaduk BIID B Tpedbyemoe
MOJIOKEHHUE 110 ropu3oHTaNH. [lokazaHre B OOKOBOM MEHIO O3HAYaeT
Y4acTOTY COCTaBIISIIOIIEH CUTHAJIa, KOTOpas HaXOAUTCS B LIEHTPE
KOOPIMHATHON CETKU. DTO MO3BOJSIET OBICTPO U3MEPUTH BEJTMUUHY
JaCTOTHBIX cocTaBirstromux bI1d.

Telkk Run Trig'd

FFT

UL U U UL UYL e

Source
4

Source: CH1 -

Vertical Scale: 20dB
Horizontal Scale: 312.5kHz [12.5MS/s) Reioc il
Window: Rectangular ﬁ‘.”l.ﬂ

Window
Kectangula'r'

Horizontal
Scale

12.5MS/s [l / -800mV
=" .400.000ns 2000 points  100kHz

8. Haxmure kHOTTKy MacmTad mo ropu3oHTa M 60KOBOTO MEHIO H C

MTOMOIIIFI0 MHOTO(YHKIMOHAJIBLHON PYYKH YCTAHOBUTE 3HAUEHUE MacIITaba
10 TOPU30HTAJH (YaCTOTHI HA OJTHO OOJIBIIIOE NEeTICHNUE KOOPAMHATHON CETKH).
Bocmonp3yiiTech 310 GyHKITHEH I TOTO, 9TOOBI paCTSIHYTH WA CXKATh
rpaduk BII®D 1 0To6pa3uTh 60IBIIE TN MEHBIIIE TOAPOOHOCTEH.
Pactsoxenne rpaduka BI1® mponcxoIuT OTHOCUTENBHO IIEHTPATEHOTO

Kypcopa.

GGG

Source

Source: CH1 ¥ T

Vertical Scale: 20dB

Horizontal Scale: 62.5kHz (12.5M5S/s) Vertical Units

‘
Window: Rectangular dBvRMS|
Window

 Rectangular

Horizontal
Center Position
1.53MHz

10.0ps 12.5MS/s /" -800mv
=7.400.000ns 2000 points  100kHz
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9. Haxwmure kHonky Kypcop Ha nepenHell maHenu U BOCIIONIb3YHTECH
KypCOpaMH AJIsl BBITIOJIHEHUS] U3MEPEHUI.

Tek Run Trig'd
Cursor

NGO

Magnitude

Windo

F>po

|y \l| s L T T N S
! AR fofh | i n
|\_I" I L l|_|' S A L ‘n_‘ L~ t I';_I ‘n_‘ L |
: = Bring

5.00v 125Ms/s [ /" -B00mY cursor

2000 points ~ 100kHz on Screen

CoBeTbl no BIMN®

m  BII® MoXHO MPUMEHUTH TOIHKO K OCITIILTOTpaMMaM ¢ JTnHO#H 3amucu 1000,
2000 1 20 000 Touek.

m  Ucnonp3yiire pyuky IloJioskeHue KaHana NCTOYHUKA cUTHAIA Tpynmsl «[10
BEPTUK.» mst nepemenienns rpaduka bII® o Bepruxany.

m  Ucnonp3yiire pyuky MacmTad kaHaia HCTOUYHHUKA curHaia rpymisl «[10
BEPTUK.» nnst nuamenenus pasmepa rpaduxa bII® no Bepruxanu.

= Bocnons3syiitech KypcopaMu JUIsi H3MEPEHMSI YaCTOT U COOTBETCTBYIOIIUX
VM ypOBHEH CUTHAJIA.

m  Ecinu curxaiasl UMEIOT KOMIIOHEHT ITOCTOSIHHOM COCTAaBJISIONIEH WU
CMELICHHE, 3TO MOXKET IPUBECTU K HENPABUIILHBIM 3HAYCHUSIM AMIUIATY b
KOMITOHEHTOB KpuBOoi BII®. /{1 MUHUMU3aLUK BIUSHUAS KOMIIOHEHTA
MIOCTOSTHHOM cocTaBiisronien ucnonb3yiite AC Coupling (3akpsIThIi BXON)
JUISL BXOJHOTO CUTHAJA.

®  UTOOBI CHU3UTH YPOBEHB CIyUalHOIO IIIyMa M Mapa3UTHBIX COCTABIISIOIINX
curnana (cm. pasuen Hckaxcenus BIID u ¢hopmer cuenana Ha crpanune 128)
B CJIy4ae MOBTOPSIFOIIUXCSI UM OJHOKPATHBIX COOBITHH, UCIIONB3YHTE
ocuuiutorpad B pexxumMe cOopa JaHHBIX C yCpeaHeHueM 1o 16 wim 6onee
ToukaM. B pexuMe yCpeaHEeHUs] CUTHANBI, He CHHXPOHU3UPOBAHHBIE C
CUTHAJIOM 3aITyCKa, OCTalIsroTCs.

= He CJICOYCT UCIIOJIB30BaTh PCKUM c6opa JaHHBIX CpenHee, €CJIM B
HUCXOOHOM CUTHAJIC COACPIKATCA BAXKHBIC YaCTOThI, HC CUHXPOHU3UPOBAHHLIC
C YaCTOTOM CHUTHajia 3alrycka.

] HJ’IH CUTHAJIOB MECPEXOAHBIX MPOLIECCOB (I/IMHyJ'II)COB, OIHOKPATHBIX
CI/II‘HaJ'IOB) HCHOHLSyfITe ocunﬂnorpa(b B PCIKUME 3allyCKa 110 YCJIOBUIO,
TOrJa CUTHAJI NEPEXOJHOTO UMITYJIbCA OKAXXCTCA B LICHTPE 3allCU CUT'HAJIA.
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OkHa BN

126

AnroputM BI1® ucnons3yeT oKHO I MpeoOpa3oBaHUs HCXOTHOH 3aIiCH
curHana i (OpMHUPOBAHUS 3aIMCH, TOSTOMY HadaJIbHOE W KOHEUYHOE 3HAYCHHUS
st rpaduka bII® uMeroT mpuMepHO OAMHAKOBYIO aMIUIHTYNy. Eciu B Hadanie u
B KOHIIE aMIUIUTY/Ia CUTHaJIA IPAMEPHO OJIMHAKOBAS, TO 3TO YMEHbIIAeT
BIIUSTHIE NCKYCCTBEHHOTO ITEPeX0/1a, KOTOPBI OTCYTCTBYET B pEATbHOM CHUTHAJIE.
[Ipu mcnons30BaHMM OKHA JUTSI BXOAHOTO curHaa kpubas bII® 6omee TogHO
MPEJICTABIISIET YaCTOTHBIE KOMIIOHEHTHI UCXOTHOTO CHTHAJIA.

Source
waveform

| Waveform |

data points
} Point-by-point
| multiply
\

\
\
\
| } Window
function
J : L } (Hanning)
\
d |

Source waveform
after windowing

b,

With windowing 28025

PasznuunbIe KOH(UTYpanuy oKHa 00eCIeYNBAOT KOMIIPOMHICC MEXIY TOYHOCTHIO
IT0 YaCTOTE W TOYHOCTHIO TI0 BEJITMUMHE COCTABILIIONMX. BbIOOp Biaa OKHA
ompezensieTcss HeOOXOUMOCTHIO U3MEPEHUST KOHKPETHBIX TapaMETPOB H
CBOMCTBaMH UCXOIHOTO cuTHANA. [IprBeieHHbIe HIDKE YKa3aHUS IIOMOTYT
HAWTYyYIITUM 00pa3oM BHIOPATh OKHO IS BHITIOTHEHHS TPeOyeMoro aHamn3a.
OkHO XeHHUHTa — XOPOIIIO MOAXOIUT IS IepBOHAYABHEIX n3MepeHnid BI1D.
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Tabnuua 10: OkHa BNO

Tun okHa ®opma okHa

Hanning (OkHo XeHHUHra)

970 OKHO 06ecneymBaET BbICOKYIO TOYHOCTb U3MEPEHNS
amnnuUTyabl NPU MeHbLLEM Pa3peLLEeHnn Mo YacToTe.

OKHO XeHHWHra NpUMEHSIETCS 411 U3MEPEHUS CUHYCOMAATbBHBIX U
NepUOANYECKMX CUTHAIOB, a TakKe Y3KOMOMOCHOTO CITy4aliHOro
Lyma. ITO OKHO NPUMEHSIETCS AN U3MEPEHNS NEPEXOAHBIX
MpOLLeCCoB 1Nk BbIGPOCOB, KOrAa YpoBEHb CUrHana Ao 1 nocne
co0bITVS! NPMBNN3NTENBHO OLMHAKOB.

MpamoyronbHoe

310 OKHO 0becneynBaeT Hamnyyee pasgeneHue Brmakmx
YaCTOTHbIX COCTABMSIOLLMX, HO XYALIYIO N3 BO3MOXHBIX TOYHOCTb
n3mepeHmns ux amnntygsl. OHo nyye BCero NoaxoauT Ans
MOMyYEHNS YaCTOTHOO CMEKTPa HEMOBTOPSIOLLMXCS CUMHATOB
M3MEPEHMS YaCTOTHbIX COCTABMSIOLLMX BONM3M HyNEBOW 4aCTOTb.
[psIMOYronbHOE OKHO MPUMEHSIETCS NS M3MEPEHUS NEPEXOSHBIX
MpOLIecCcOoB UnW BbIOPOCOB, KOrda YpOBEHb CUrHana 4o v nocne
coBbITUs NoYTH ofgnHaKoB. Kpome TOro, 3T0 OKHO MCMOMb3yeTcs
npu 06paboTke CMHyCOMOanbHbIX CUTHANOB OLMHAKOBOV
amMNAMTYAbI C BNIM3KUMN YacTOTaMK, @ TakKe LLMPOKOMOMOCHbIX
CMyYaiHbIX LYMOB C MEAMEHHO N3MEHSIIOLLMMCS CTIEKTPOM.

Hamming (OkHo XemMuHra)

OTO OKHO XOPOLLO NOAXOAMUT A15 pasfesnieHnst Grnskux YacToTHBIX
COCTaBMSHOLLMX, @ TOYHOCTb M3MEPEHNS aMNAMTY bl B HEM BbiLLE,
4eM Mpy UCMOSb30BaHWM NPSMOYTOMNBHOMO OKHa. PaspelueHne
3TOr0 OKHA MO YACTOTE HECKOMBKO JTyuLUe, YEM Y OKHA XEeHHMHra.
OkHO X3MMUHra MPUMEHSIETCS ANS U3MEPEHNS CUHYCOMAAMNBHBIX 1
MEepUOANYECKNX CUTHAMOB, @ TakxKe Y3KOMOMOCHOM CRyYaiHoro
Lyma. OTO OKHO NPUMEHSIETCS /15 U3MEPEHUS NEPEXOAHbIX
MpOLIECCOB WK BbIGPOCOB, KOrAa ypoBEHb CUrHana Ao 1 nocne
€o0bITUS NPUOAM3NTENBHO OANHAKOB.

Blackman-Harris (OkHo BnakmaHa-Xappuca)

OT0 OKHO NyyLLe BCEro NOAXOAUT AMNs UMEPEHNS aMnnTyz
4aCTOTHbIX COCTABMSIOLLMX, HO Pa3PELLEHME NO YaCTOTE Y Hero
HWXE BCEX OCTabHbIX OKOH.

OkHo BriakmaHa-Xappuca npuMeHsieTcs A4S UcCnefoBaHus
CUrHanoB ¢ npeobnagaHneM OfHON YaCTOTHOM COCTaBNAOLLEN Ha
NPEAMET HanM4ns BbICLLIMX FapMOHMK.

I
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AHaN3 OCITMILTIOTPaMMBbI

UckaxeHus BINP n dpopmbl curdana

128

[Ipo6nemsr BIID mosBIsAIOTCS, KOTAa OCIMLIOrpad coompaeT JTaHHBIE CUTHATIA,
COJIEpIKAIIEro YaCTOTHbIE KOMITOHEHTHI, TIPEBhIIAaroNIe YacToTy HaiikBucra
(1/2 qactoTsI BEIOOPKH). JIJ1T KOMITOHEHT ¢ YaCTOTAMHM BBITIIE YaCTOTHI
HaiikBucra yactoTa IUCKpETU3ALUU SIBISIETCS] HEIOCTATOYHOM, YTO IPUBOJIHUT K
MEePEHOCY ITUX cocTaBisoUX Ha KpuBoi bIID ot mpaBoro kpas KOOPAMHATHOMN
CETKH B 00JIaCTh HU3KOYACTOTHBIX TAPMOHHK, OTPAKEHHBIX OT IIPABOTO Kpas
KOOpPAMHATHOW CeTKH. Takne mapa3uTHeIe TAPMOHWKH HA3bIBAIOT MMapa3UTHBIMHU
COCTaBJISIFOIIMH.

Nyquist frequency
0Hz (Y2 sample rate)

¢ Frequency ¢

Amplitude

f |

Aliased frequencies Actual frequencies

Jis cHIKEHUST YPOBHS WIIH yCTPAHEHUS MTAPa3UTHBIX COCTABIISIFOIINX MOYKHO
MIPUMEHUTH CIEAYIOIINE METOIBI:

B VYBenuubTe YACTOTY AUCKPETH3ALUH, YCTAHOBUB pyukord MacmTad rpynmnsl
«I10 I'OPU3.» Ha nmepenHelt manenun 0oliee BHICOKYIO YaCTOTY
nuckpernsanun. Ilockonbky wactora HalikBucta yBenndauBaeTcs ¢
YBEJIMUEHHEM YaCTOTHI IUCKPETH3aUNH (B OTCUETaX B CEKyHIY), Tapa3UTHbIE
YaCTOTHBIE COCTABIIIONINE OyAYyT 0TOOpaXKaThCsl Ha MPaBUIIBHBIX YaCTOTAaX.
Ecnu n3-3a yBenudeHus yucia 0ToOpakaeMbIX Ha SKpaHe YaCTOTHBIX
COCTABIISIIOIINX CTAHOBUTCS TPYAHO U3MEPUTH OTAENbHBIE KOMIIOHEHTHI,
BOCHOJIB3yHTECh KHOMKONH MacmTad mo ropu3oHTaIu O0KOBOTO MEHIO B
MeHto bI1® ns momyveHus geranpbHOTO M300pakeHus KpuBoit BIID.

= [Ipumenure GUIBTPALKIO UCXOJHOTO CUTHANA AJISI UCKIIOUEHHS B CUTHAJIE
YaCTOTHBIX COCTABIIIOIIMX C YAaCTOTOM BbIme yacToThl HaiikBucra. Ecnu
HMHTEPECYIOIUE YACTOTHBIE KOMIOHEHTHI PACIIOI0KEHBI HIKE BCTPOCHHOM
HaCTPOWKH IKUPUHBI MONOCKH nponyckaHus 20 MI'L, HaXXMUTE KHOMKY
Memnio rpynmnsl «I10 BEPTHUK.» u ycTaHOBUTE IUPUHY MOJOCHI
MPOIyCKaHMsI KaHana paBHoi 20 MI'w.
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AHaN3 OCIIMILTIOTPaMMBI

OTobpaxeHne oNOpPHbLIX CUrHaNoB

OTmopHEI CUTHAT — 3TO CUTHAJI, COXPAHCHHBIN B YHEPTOHE3aBUCUMOMN TTaMsATH
ocumyutorpada. MoKHO HCTIONB30BaTh OMOPHBIN CHTHAN B KadecTBe o0pasia Jis
CpPaBHEHHS C IPYTHUMH CUTHAJIAMH.

Curnan u3 KaHalia, 3a,[[aHHI:II71 MATEMATHYCCKHU CUT'HAJI U HOJ'Iy‘ICHHLIﬁ B
pe3yabTaTe BII® moxHO COXpPAaHUTH B OHOpHOﬁ naMsTHu. OHOpHLIC CHUT'HAJIbI
COXPAHAKOTCA B MMaMATH JAXKE IPU OTKIIIOYCHUHN NMMUTAHUA OCIIUILIOT pa(ba.

Oo6patureck k TeMe Saving waveform data (CoxpaHeHHe JaHHBIX CUTHAJA),
4TOOBI y3HATH O TOM, KaK COXPaHSITh CUTHAJIBI B ONOPHOM MaMsITH FITH BO
BHEemHUX ¢aitmax. CMm. Coxpanenue oannvix cuenana Ha ctpanuie 139.

1. Haxmute kHonky OnopH. Ha nepeJHel NaHenu.

[ Help ] [ Func‘tiun] [Autose‘t] [ Single] [Run.istop]

Fine

[e)
[(Puch] 1o Center
Scale

el
== 0

Ref f;

2. Haxwure kHonKy OmopH. 1 wim OnopH. 2 60K0BOTO MEHIO IS
oToOpaskeHHss BKJI Wit ipeKpaieHus 0ToopakeHrs BuIkj curaana.

Bce OIMOPHBIC CUTHAJIBI MOT'YT 0TO6pa)KaTLC$1 OAHOBPEMCHHO.

CoBeTbl NO 0T06pa>|<eHmo OMOPHbLIX CUrHANIOB

= OnopHble CUTHAJIBI HENb3s IIepeMeIaTh UM U3MEHSTh MX MacIITao.
Crenyert 3a1aTh OJ0KEHUE U MACIITA0 UCXOTHOTO CUTHANA A0 COXPAHEHUS
B OIIOPHYIO IaMATh, YTOOBI OCTaBUTh MIPOCTPAHCTBO HA IKPAHE IS
OJIHOBPEMEHHOT'0 OTOOpa)KEHHSI PeaIbHOTO U OIOPHOTO CUTHAJIOB.

®  MoOXHO BOCIIONB30BaThCs GyHKImel Jlyna s aqetaapHOro oToOpaskeHus
OIIOPHOTO CUTHAJIA.
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AHaN3 OCITMILTIOTPaMMBI

MpocmoTp ocumnnorpamm 6onblION ANKUHBLI: KOMaHAa «MacwTtabupoBaHue»

Oprans! yrpasieaus rpymnmnsl HABUT'ALIMSI (kaomnka Jlyna, kHonka MacmTao
OOKOBOT0O MEHIO 1 MHOTO()YHKIIMOHAJIBHAS PYyYKa) TO3BOJISIOT YBEITUINBATH U
rceaenoBath pparmenT curaia (B kananax Ch1-Ch4, 3agansoro
MaTeMaTHIECKH, OTIOPHOTO).

Wzo0paxenune Ha 3kpaHe B pexxume Jlyna cocrout u3 nByx yacteid. Ha
oTtoOpakaeMoii B BEpXHEH 4acTH 3KpaHa MOJTHOM 3allUCH CUTHaJa YKa3bIBaeTCS
MOJIOKEHUE U pa3Mep yBETHMUCHHOM YacTH CUTHaIA (B KBaJpaTHBIX CKOOKax). B
HIDKHEH 9acTH 9KpaHa 0TOOpakaeTcs yBeIMYSHHOE H300pakeHue
OCLMIIIOTPaMMBI (4aCTH OCHUIUIOTPaMMBI, TIOKA3aHHOHM B KBaJpaTHBIX CKOOKax
BBEPXY AMCILIES).

1785-154

1. Bribepure kaHan, cUrHaJI KOTOPOTO TPeOYeTCs yBEIHUHUTb.
2. Haxwmure kHonky Jlyna.

= Zoom

Navigation

(P wseket

Savel
Recall

Default
Setup

Uty

E’
s

Trigger

S & @

-
. “Bus Scale
® ;@

() toGeter

3. Haxwmure kHonKy MacmTad G0KOBOIO MEHIO U C IOMOLIBIO
MHOTO(YHKIIHOHAJIBHOM PYyYKH OTPETYINPYHTE pa3Mep MOJIeKaIIero
YBEIMUEHHIO (hparMeHTa CUTHAIIA.
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AHanu3 ocuuIorpaMMbl

4. Haxwmure kHonKy IlososkeHue 60KOBOTO MEHIO U C TIOMOILBIO
MHOTO()YHKIHOHAJIBHOM PYYKH OTPETYJINPYNTE MOJI0KEHNE TIOJIEKAILETO
YBEJIMYEHHIO (pparMeHTa curaana.

Mounck ocuunnorpaMmbl U NPUCBOEHME el MeTKM

Ha 3apeructpupoBaHHON OCHMIIIIOTPAaMME MOYKHO TOMETUTh MECTA,
MPEACTaBIAIONINE HHTEPpeC. METKH MO3BOJIAIOT OrPAaHUYUTHCS aHAIN30M
OTIENBHBIX (PParMEHTOB OCLIIIOrPaMMBbl. METKH paccTaBIIsIOTCS
AaBTOMATHYECKU B COOTBETCTBUH 33JaHHBIMU CIICHAJIbLHBIMH KPUTEPUIMH,
KOTOPBIM COOTBETCTBYIOT HHTEpECYIOIINE (PparMeHThl, MOXKHO TaKKe IOMETUTh
TpeOyeMble 3JIeMEHTHI OCHMIIOrpaMMbI Bpy4YHY10. C MOMOIIBIO KHOIIOK CO
CTpeNIKaMHi MOKHO TIEPEeMEIIAaThCS OT METKH K METKE (OT OAHOTO IOMEUYEHHOT'O
HMHTEPECYIOIIETO (hparMenTa K Apyromy). Bo3sMoxHO BeIoTHEHHE
aBTOMATHYECKOr'0 MOMCKA M Pa3METKH 110 MHOTHM MapaMeTpaM, HCIOIb3YEMbIM
B HACTPOMKaX CHHXPOHHU3ALNH.

MeTKu oucKa MO3BOJSIOT OTMETHTH 00J1aCTh OCHMIUIOTPAMMBI JJIS
JANbHEUILIEr0 UCIIONIb30BaHUA. METKH MOYXKHO PAacCTaBIIATh aBTOMAaTUYECKH I10
3aJJaHHBIM KPUTEPHUSM MMOMCKa. MOKHO UCKaTh ¥ MOMEYATh 00JIACTH C
orpeieIeHHBIMEA ()POHTAMU, HIMPHHOW UMITYJILCOB U IMITYJIbCAMH MaJIOi
AMIUIUTYJbL.

Uto0bI Bpy4HYIO 33aTh WIH yJIATUTh METKH, BRITIOJTHUTE YKa3aHHbBIE HIDKE
IEUCTBUSL.

1. Bpamas pyuxy naHopaMHpOBaHUs (BHEIIHIOW), IEpEMECTHTE 00J1acTh
YBEIMUEHHS Ha YYaCTOK OCLIJUIOTPaMMBbI, Ha KOTOPOM HEOOXOAMMO 3a1aTh
WM YIaJUTh METKY TOHCKA.

[Tepeiitu Kk ciaeayronieit WM NpeabIIyIIe METKE MOXKHO C TTIOMOIIBIO
KHOIIOK CO CTpeiKaMu (—) u («—).

2. HaxmwuTte KHOTIKY «Y CTAHOBHTH/COPOCHTHY.
Ecnu B 1ieHTpe 9KpaHa HET METKH MOUCKA, OCIIIIUIOrpad 100aBHUT ee.

3. MHccnenyiite ocrminorpaMMy, epeMeniasch OT OIHOM METKH MOUCKa K
npyroii. [lepexoquTs Mexkay MOMEYEHHBIMH 00JaCTIMI MOKHO C ITIOMOIILBIO
KHOIIOK CO CTpeNIKaMu (—) Wi («—), HE UCIIOJB3Ys APYTHE SJICMEHTHI
yIpaBieHHS.

4. VYpanute MeTky. [lepeiitu k cienyromuieil Uiau NpeapAyIIeld METKE, KOTOPYIO
HEOOXOIUMO YAAJIUTh, MOKHO C TIOMOIIBIO KHOIIOK CO CTPENIKaMu (—) WK
(«). UroOB! yoanuTh TeKylIyto (pacrojoKeHHYIO B LIEHTPE) METKY,
Ha)KMHUTE KHOIIKY «Y CTaHOBUTB/COpOCUTH». TakuM criocoOOoM MOKHO
yAaJsATh METKH, 3aaHHbIE KaK aBTOMaTHUYECKH, TaK U BPYUHYIO.
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AHaN3 OCITMILTIOTPaMMBI

UT0OBI aBTOMATHYECKN YCTAHOBHUTD WU YIAIUTHh METH, BEITIOHUTE YKa3aHHEIE
HIDKE IEUCTBUS.

1. Haxwmute kHonky Iounck.

[ Help ] [Function} [Autoset] [ SingIeJ [Runfsmp]

Heasure

e | - _LSearch

1525-58

2. Haxwmure kHONKy «Ilorck» B HKHEM MEHIO M BEIOEpUTE MYHKT BKJI.

Search

off
Type

®

Source

Slope

©)

Level

MeHto TToMCcKa IMOX0Ke Ha MEHIO 3aIrycka.

3. Haxwmure kHonky Tum nmoucka.
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AHaN3 OCITMILTIOTPaMMBI

Edge Pulse Width Runt

®

[ToBopaunBasi MHOTO()YHKLIIMOHAJIBHYIO PYUKY, BEIOCPUTE THII TOUCKA!
«Dponty, «lllupuna ummnynbca» win «MITynbc Mamol aMILTATY IBD).

Push ' to Select

152541

Ha OKpaHE€ aBTOMAaTHUYECCKH YCTAHOBJICHHBIC METKH IOKAa3aHbI ITyCTBIMU
TPEYroJibHUKaMu, a METKH, YCTAHOBJICHHBIC ITI0JIB30BATCJIIEM, —
3alI0JIHCHHBIMU TPCYT'OJIbHUKAMHU. OTH CUMBOJIBI 0T06pa)Ka}OTC$[ KakK Ha
O6BI‘IHOM, TaK 1 Ha YBCIIMYCHHOM IIPEACTABJICHUAX OCIHUIIIOTpaMM.

4. YtoO0BI OBICTPO HICCIIEIOBATH OCIMUIOTPAMMY, MOYKHO TIEpEMEIIaThCs OT
OJTHOW METKH TOMCKa K APYTOH ¢ TOMOIIBIO KHOTIOK CO CTpeNKamu (—)
(«—). dpyrux HacTpoek He TpedyeTcs.

CoBeTbl

Hacrpoiiku 3amycka MOKHO CKOITUPOBATh B HACTPOUKHU MOUCKA ISl APYTHX
PacIooKeHnH, yIOBICTBOPAIOLINX YCIOBHSM 3aIlyCKa, B
3apEerUCTPUPOBAHHON OCUMIIOTPaMMe.

] HaCTpOﬁKH MOHCKA MOKHO CKOITUPOBAThH B HaCTpOﬁKH 3aIryCKa.

= Merku nop30BaTes COXPAaHAKOTCA BMCCTC C OCL[I/IHHOFpaMMOﬁ Inpu
COXpaHCHUHU OCHUIIJIOTPAaMMBI U IIPU COXPAaHCHUU HACTPOCK.

m  PaccraBncHHBIC aBTOMAaTHYSCKU IIpU BBINIOJIHCHUHU ITONCKAa MECTKU HE
COXpPaHAKTCA IPHU COXPAHCHUU OCLHUJIIOTPAMMBI. O,I[HaKO, X JETKO
BOCCTAHOBUTL IIPU TOBTOPHOM BBITTIOJIHCHHUN Cl)YHKI_II/II/I IIOHCKa.

[ ] KpI/ITepI/II/I IMOUCKA COXPAHAKOTCA IIPU COXPAHCHUUN HACTPOCK.
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AHaN3 OCITMILIOTPaMMBbI

@yukuusa Wave Inspector mpeocTaBisieT yKa3aHHbIE HUKE BO3MOKHOCTH
IIOUCKA.

Onepauus noncka Onucanue

OpoHT lMonck (pOHTOB (HapacTaroLyX i cnagatoLimx) ¢ 3agaHHbIM
norb3oBaTenem NoporoBbIM YPOBHEM.

[LUnpuHa umnynsca lMonck NONOXUTENBHBIX MK OTPULIATESNbHBIX UMMYMLCOB, LUMPUHA
KOTOpbIX BOMbLUe, MEHbLUE, PABHA UK He paBHA LIMPUHE UMMNYNbCa,
3aJjaHHoil NoNb30BaTeNeM.

V|MI'IyI'IbC marown [onck NONOXUTENBHBIX MK oTpuuaTenbHbIX UMNYIbCOB, YPOBEHb
aMnnuTyabl CuhrHana KOTopbIX nepecekaeT nepsoe noporoBoe 3Ha4eHne aMniinTybl,
HO HE nepecekaeT BTOPOE Noporosoe 3Ha4eHne 0o NOBTOPHOro
nepece4yeHna nepBoro 3Ha4eHn4. lMouck Bcex MMnynbCcoB manou
aMnnuTyabl UM TONBKO TEX MMNYNbCOB, NPOAOITXUTENBHOCTb KOTOPbIX
fonbLue, MeHbLLE, paBHa Ui He paBHa BPEMEHWU, YKa3aHHOMY
NnoNb30BaTeENEM.

I'IaHopaMMpOBaﬁme ocuunnorpaMmbl

[Mpu BrIIFOUEHHOM (DYHKINU TYTIBI OBICTPBIE IEPEMEIEHHS IO OCIIUIIIOTPaMMe
OCYILECTBIISIIOTCS C MMOMOIIBI0 GYHKIUH TaHOpaMUpoBaHus. UTOOBI
HCTIOJIb30BaTh MAaHOPAaMHUPOBaHUE, HAJIO BHIIIOTHUTD CIEAYIOIIUE JEHCTBUS.

Jns maHOpaMypoOBaHMS OCLIJUIOTPaMMBI B MEHIO «MacirabupoBaHue»
HaXxMuTe KHOTIKY IloJi0:keHne B G0KOBOM MEHIO M [TOBOpAaYMBalTe
MHOTO0(p)YHKIIMOHATBHYIO PYUKY.

AA@ly s
oy Y

to Select

1525-59

ITpu noBOpoTE MHOTO(PYHKIMOHAJIBLHOM PYUKH IO YaCOBOM CTpEIKe
BEITIOJHSIETCSA TaHOpaMupoBaHue Buepe. [Ipu moBopore mpoTuB yacoBoit
CTPEJKH BBIMIOTHSAETCS MTaHOpAaMUpPOBaHKe Ha3aj. UeM cHuiibHee TIOBEPHYT
perymsTop, TeM OBICTpee MepeMenIaeTcss OKHO MacIITaOupOBaHuS.
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BknroyeHue pyHKLmMM

OTkntoyeHune pyHKUMM «ABTOYCTaHOBKa» B ocuunnorpade

JlomiomHNTENBHBIE CBEICHHS CM. B pa3fielie Briouenue u omruouetue (hyHKyuu
«Asmoycmanosxay ocyuiiozpaga Ha crpanuie 74.

OTKnoYeHne Kypcopa B ocuunnorpade

JIoTOTHHUTENLHBIE CBEJICHUS CM. B pasjielic BruioueHue u 6blKaoueHue Kypcopa 8
ocyunnocpaghe Ha crpanure 115.

OTknoyeHune pyHKUUKU M3MepeHnn B ocumnnorpadce

JIoTIOHHUTENLHBIE CBEJICHUS CM. B pasjiere Bruiouenue u Omxaouenue GyuKyuu
usmepenuil 6 ocyuinocpage ua crpanuie 108.
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Brxurrouenme pyHKIINN
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CoxpaHeHue AaHHbIX

B octmmorpacde nmeercss BHYTPEHHSS TAMSITh, T/I€ MOYKHO COXPaHATh
HACTPOMKH MpuOopa u cUrHaIbl. MOYKHO TaKKe COXPaHITh N300paKeHUs YKpaHa,
HaCTPOWKH, CUTHAIHI B (Daiiylax Ha BHEITHUX HakonwTelssx USB.

CoxpaHeHue u3obpaxeHus akpaHa B hann

DTy mpoleaypy UCIOIB3YIOT IS COXpaHEHUs N300paKeHUs dKpaHa B dhaiiin Ha
Hakorarene USB. M3o0pakeHne skpaHa — 3TO «KapTHHKA» Ha dKpaHe
ocrmntorpada. M3o0paxenus sxkpaHa yaqoOHO BKITFOYATh B OTUETHI HITH
CPaBHUBATH C IPYTUMH N300pXKEHUSIMH Ha SKpaHe 0 MPOIIECTBUN HEKOTOPOTO
BpPEMEHH.

NMPUMEYAHUE. H306pasicenue sxpana omauiaemces om OAHHbIX CUSHALA.
H306pasicenue 5Kkpana — 5mo «KapmuHKa» Ha SKpare, KOMopas He COO0epHCUn
HUKAKUX OAHHbIX O CUCHATIe, NPeOCMABIeHHOM HA U300paceHuu. JJanuvle
CueHana — 5mo aiin, cooeprcawjull YUcieHHble 3HA4eHUsl 8cex ModeK
Omcyemos cueHania 00Ho2o Kanana. Mzobpasicenue sKpana Hev3s UCnOIb306amb
07151 NOCNeOYIOue20 aHAIU3d, MO20d KAK OaHHble CUSHALA MONCHO 3A2DY3UMb U3
Gaiina 6 ocyunnoepagh unu npoepammy ananrusa va 11K onsa evinoninenus
VenyOneHHbIX U3MepeHUll Napamempos CUueHald.

1. VYcranosure Hakonureias USB.

2. HactpoiiTe nucreit ais 0ToOpa)KeHUs CUTHAJIOB U APYTHUX TTOKA3aHUMH,
KOTOpBIE TpeOyeTcsi COXPaHUTb.

3. Haxwmure kaHOnIKy CoXp./BOCCT. HA TIEPETHEH MTaHEITH.

) = B B (=)
Navigation \][ Resources.
SteN Rl | TF P
— == 90 e =)
(=] Foraoma |

@m‘

@@EIEI

(=) @

F

(

EEE

e

() o ka

Tig Sowes

F

Level

&

4. Haxwure kHOTIKY JeficTBHEe OOKOBOTO MEHIO.

1525-22

5. C nomoripio MHOTOQYHKIHMOHAILHO# pyduku Be1OepruTe COXpPAaHUTH
CHHUMOK M HQ)KaTHEM Ha PYYKY TOATBEPIUTE BHIOOD.

6. Haxmure kaomKy @opmat (aiijia 60KOBOro MEHIO.
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CoxpaHeHHE JaHHBIX

Bri6epure n moarBepauTe BBIOOp rpadudeckoro popmaTa TaHHBIX B (aiire
(BMP, JPG umu PNG).

Haxwmure xHonky CoXpaHUTh OOKOBOT'O MEHIO /ISl COXPaHEHHS
M300pakeHUs DKPaHa B aBTOMATHYECKH UMEHYEMbIH (aiil B KOPHEBOM
karanore Hakonurenst USB.

Cwm. pasnen O6 asmomamuuecku co30a8aemvlx UMeHax ailios Ha
crpanuie 157.

J1nist aBTOMaTHUECKOTO coXpaHeHus (aiina n3o0paxkenus Ha Hakonutesne USB
MOJKHO TaKKe MCIoib30Bath KHOMNKY File Save (Coxpanuts ¢aiin). Cm. pasaen
Coxpanenue ¢aitnoe na naxonumene USB ¢ nomowwto knonku Coxp./6occm. Ha
cTpanutle 142.

O cdopmarax ¢haitnoB coxpaHeHHbIX U300paxeHun

138

OyHKIUS coXpaHeHNs H300pakeHHs COXpaHsIeT HHPOPMAINIO HA SKPaHE B TPEX
OCHOBHBIX rpaduaeckux popmarax.

BMP: i1 aTOro pactpoBoro ¢opmara HCIOIb3yeTCs aITOPHTM CKaThs 0e3
IOTEPh. (DOpMaT COBMECCTHM C 6OJIBHII/IHCTBOM TEKCTOBBIX PEAAKTOPOB U
3JIeKTPOHHBIX Tabuil. Mcnomnb3yercs no ymonmuanuio. Cozmaetcst (aiin
HanOOJIBIIETO pa3Mepa.

JPG: 1151 3TOr0 pacTpoBOro GopMara MCIOJIb3YETCS AJITOPUTM CIKATHS C
MOTEPSAMHU. d)opMaT COBMECTHM C OOJIBIIMHCTBOM TEKCTOBBIX PEOAAKTOPOB U
3eKTpoHHBIX Tabsui. Co3aaercs (ain HAMMEHBIIIET0 pa3Mepa.

PNG: 1st 3TOTO pacTpoBOro popmara UCHOIb3YyeTCs CKATHSI Oe3 MOTepb.
dopMaT COBMECTUM C OOJIBITMHCTBOM TEKCTOBBIX PEIAKTOPOB H
AJIEKTPOHHBIX TA0JIHII.
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CoxpaHeHHE JaHHBIX

CoxpaHeHMe AadHHbIX CUrHana

C nomMonipro 3TOH MporeTypsl MOXKHO COXPaHSTh JaHHBIC OCIIHIUIOTPAMM B
onopHyio (OmopH) TaMATh WK BO BHEITHUH (aiir.

1. (He oGs3atenbHo). YcranoBute HakonuTedh USB, 4TOOBI COXpaHUTh Ha HEM
(aiin ¢ JaHHBIMH CUTHAJIA.

2. 3aperucTpupyiiTe JaHHBIE U OTOOPA3UTE CUTHAI, KOTOPBIH TpeOyeTcs
COXPAHHTb.

3. Haxwure kHonky Coxp./BOcCCT. Ha IIepeIHEN MaHEeH.
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4. Haxwmwure kHOTIKY JleiicTBHE OOKOBOTO MEHIO.

5. C nomomipto MHOTOGYHKIMOHAIBLHON pyUKkH BeIOepuTe COXpaHUTH
OCLMJLL. ¥ HAXKaTUEM Ha PYUKY HOATBEPIUTE BHIOOD.

6. I[J'ISI COXpaHCHHA JaHHBIX CUT'HAJIa BO BHYTPCHHIOIO OIIOPHYIO MaMATh:

a.

b.

c.

f.
g.

Haxxmute kHonky CoXpaHUTh B OOKOBOTO MEHIO.
Bri6epute OnmOpH ¥ HAKMHUTE PYUKY.
Haxxmute kHonky McTouHnK G0OKOBOTO MEHIO.

Bri0epute ncrounuk ganusix cursana (CH1-CH4, Mar., BI1®).

MMPUMEYAHUE. [[ns coxpanenus Oannbix CUSHARA OCYULLOSPAMMA
BLIOPAHHO20 CUSHANA OONIHCHA OMOBPAICAMBCIL HA IKPAHE.

Haxwmwure kxHonky B 60K0BOTO MEHIO.
Bri6epure o6macts namsatu OnopH. 1 wi OnopH. 2 ¥ HAKMATE PYUKY.

Haxwmure kHonky CoXpaHUTh G0KOBOTO MEHIO.

7. Jns coxpaHeHus TaHHBIX cUTHaNA B Qaiine HakoruTene USB:

a.

b.

Haxxmure xHOTIKY COXpaHMTH B OOKOBOTO MEHIO.

Bri6epure ®aiia USB (*.ISF) mwim ®aiia USB (*.CSV) u nonreepante
BBIOOp Ha)kaTHeM Ha pydky. CM. pazaen O ghaiiiax Oanuvix cueHaios Ha
crpanwute 140.
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CoxpaHeHHEe JaHHBIX

¢. Haxmure kaonky McTOYHHK OOKOBOTO MEHIO.

d. Bribepure ucrounnk ganabx curdaia (CH1-CH4, Mar., BI1®,
Omnopw. 1, OnopH. 2).

MMPUMEYAHUE. [{ns coxpanenus OanHbIX CUSHANA OCYULLOSDAMMA
BbIOPAHHO20 CUSHALA OONHCHA OMOBPAICAMBCIL HA IKPAHE.

e. Haxwmure kHOnKy COXpaHUTB OOKOBOTO MEHIO JUTS COXPAHECHUS TAaHHBIX
CUTHAJIa B aBTOMaTHYECKN MMeHyeMbIi (aiin Ha HakormmuTene USB. Cwm.
pasnen O6 asmomamuuecku co30a8aemvlx UMeHax (aiiios Ha
cTpanute 157.

O channax gaHHbIX CUrHanoB

140

JISF (Internal File Format, BayTpennuii ¢popmar ¢aiisioB): ocuuuiorpad
COXPAHSET JIaHHBIC OCLUJUIOTPAMM U3 aHAJIOTOBBIX KaHAJIOB (& TaKxke
paCLIéTHI)IC " OIIOPHBIC OCHUJJIOTPAMMBEI, ITOJIYUCHHBIC N3 aHAJIOTOBBIX
KaHaJIOB) BO BHyTpeHHeM (opmare aist coxpanenus datinos (ISF). 3amuce B
(aiin Takoro opmara ocyIecTBIsIeTCs ObICTPee, a caM (aiiia 3aHMMaeT
MEHbIIIe MecTa. ITOT hopMaT (GailyIoB ClieayeT UCIIOIb30BaTh, CCIIH
BIIOCJICZICTBMHU TIPE/IIIOJIAraeTCs 3arpy3Ka CUrHajia B OMOPHYIO MaMsTh JIJIs
MIPOCMOTpPA U MIPOBEACHUS U3MEPCHHH.

.CSV (comma separated values, 3HaueHHsI ¢ pa3eJuTesIMHU-
3anATBIMHU): OCIMIUTOrpad) COXpaHseT JaHHbIe OCIUIUIOrpaMM B Qaiiie co
3HAUCHUSMH C PA3JCIUTEIIIMHU-3AMATHIMU; 3TOT (POPMAT COBMECTUM C
OOJIBIIIMHCTBOM MPHUJIOKECHUH JIEKTPOHHBIX Ta0uu. Takoi daiin
HEBO3MOJKHO 3arpy3HTh B OTIOpHYIO namsTh. Daiin B popmare CSV
3HAYUTENBHO OoJIbine (aitna B popmare ISF, ero 3anuch Ha HAKOIUTEIb
USB 3anumaet 0ombliie BpEMEHH.

Jnist onpeziesieHus KaHaia, U3 KOTOPOTo 3anucan (Qaiii, cieayeT OTKPhITh
(aiin ¢ ToMOIIbIO TEKCTOBOTO pefakTopa. HazBaHue kaHala ykazaHo B
HECKOJIBKHX MEPBBIX CTPOYKax Qaiiia.
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CoxpaHeHHE JaHHBIX

CoxpaHeHMue AaHHbIX O HacTpPoWKax ocuunnorpada

BHyTpeHHUE HACTPOHKHU ociriuiorpada MOKHO COXPaHHUTh BO BHYTPEHHIOKO
maMaTh (HacTporiku 1-10) uiu Bo BHemHHMA (aitn Ha HakonuTee USB. daiin

HacTpoek (setup file) cogep uT 60IBIMMACTBO HACTPOESK ocIuiuTorpada,
BKITIOYasi TApaMeTphl HACTPOEK 110 BEPTHKAIIH, TI0 TOPU3OHTAITH, 3aITyCcKa,
KypcopoB U u3MepeHuil. adpopmaris 06 oOMeHe TaHHBEIMH, HapUMEp, aapeca

GPIB B ux coctaB He BKIIOYaeTCs. BrocneACTBUN JaHHBIE HACTPOEK MOYKHO

HCITOJIB30BATh JIJIsT OBICTPOH MTOATOTOBKH OCIIILIOTpada K BHITOTHEHHIO

OIpEEICHHBIX U3MEPEHUN.

C IIOMOILIBIO ATOU nmpoucaypbl MOXKXKHO COXpAaHATh TCKYIIUC HaCTpOfIKPI

ocumiiorpada B HaMaTH WiH B daiine.

1. (He oGs3arenbHo). YcranoBuTe HakonuTenb USB a1 coxpaneHus
napaMeTpoB HacTpOeK B (hailyie Ha HaAKOMHUTEIE.

2. Haxwmure kHonky Coxp./BoCCT. Ha iepeAHeN TaHesu.
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3. Haxwmwure xHOTIKY JleiicTBHE OOKOBOTO MEHIO.

4. C nomoiipio MHOroYHKIMOHAIBbHOM pyukH BbiOepuTe COXpaHMTh

HACTPOIKM.

5. I[J'ISI COXpPaHCHHUA JAaHHBIX HACTPOCK BO BHYTPCHHIOKO IMAMATH HACTPOCK:

a. Haxwmure kHonky CoxpaHUTB B OOKOBOTO MEHIO.

b. Bribepure Hactpoiika 1 HOXXMUTE PYUKY.

PykoBoacTBO 10 3KcIuTyaTanuu ocuusuiorpados cepun TBS2000B
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CoxpaHeHHEe JaHHBIX

¢. Haxwmure kHonky HacTpoiika 60KOBOI0 MEHIO H C TTOMOIIEIO
MHOTO(YHKIHOHATbHOI PyYKH BEIOEPHUTE PACIIONOKEHUE TAMATH
Hactpoek (1-10).

d. Haxwure kaHomTKy COXpaHUTh OOKOBOTO MEHIO.
6. [l coxpaHeHHs MaHHBIX HACTPOESK B (aine Ha HakonuTene USB:
a. Haxwmure kHOnIKy COXpaHUTB B OOKOBOTO MCHIO.

b. Bocnomnp3yiitech MHOrO()YHKIIMOHAIBHOM PyUYKO# 115 BBIOOpa MDaiin
USB (¢aiin *.SET) u Ha)xMHUTE Ha PYUKY.

c¢. Haxwmure kHonky Coxpannts TEKxxxxx.Haxxmute KHONKY
HACTPOMUTD B 60k0BOM MEHIO, YTOOBI COXPAaHUTH JAHHBIE HACTPOEK B
SET-¢aiin ¢ aBTOMaTHYECKN PUCBOCHHBIM HMEHEM B KOPHEBOM
karanore Hakonurens USB. Cwm. pazgen O6 asmomamuyecku
coz0asaemvlx uMeHax ¢haiinos Ha ctpanuie 157.

CoxpaHeHnue channos Ha Hakonutene USB ¢ nomowibo kHonku Coxp./BocCT.

142

Hcnons3oBanue kHONKH COXP./BOCCT. TO3BOJISIET OBICTPO, OMHUM Ha)KaTHEM
COXpaHHTH YKa3aHHbBIE Qailiiel JaHHBIX Ha HakonuTens USB. Ilocie 3amanmst
COXpaHEHUs NapaMeTPOB C NOMOIIbI0 KHONIKH Coxp./BoccT. v kHONKY JleiicTBHe
OOKOBOTO MEHIO MOKHO ITPHCBOUTH (PYHKIIHIO coxpaHeHus kHomke Save File
(CoxpanuTts daiin). Hanmpumep, ecimu kHonke CoXpaHUTh MPUCBOCHA (DYHKITHS
3aIlMCH JaHHBIX OCLMIIJIOrpaMMbl Ha HakonuTess USB, To npu KaskaoM HakaTHH
kHONKH COXPaHUTh JaHHBIX TEKYLIEH OCHMIIOrPAaMMBI OYAYT COXPAHITHCS Ha
Hakonurtens USB.

NMPUMEYAHUE. Hasxcamue knonku Coxpanume npueooum moabko K
coxpanenuto ¢haiinog na nakonumenv USB. He603M0iCHO npuceoums KHONKe
Coxpanums (yHKyur0 coxpanenus uHGopmayu 6 ONOPHYIO NAMIMb UTU 8
namsams Hacmpoex uiu QyHKyuio uzeieyenus gainog uz nakonumens USB.

MPUMEYAHMUE. 1o ymonuanuio ocyunnoepag) coxpansem @aiivl ¢ KOpHesoll
kamanoe naxonumensi USB. Mooicno eocnonvzoeamucs knonkou Cmenums
nanky 60K08020 MeH0 Ynpaenenue gainamu 015 ykazaHus KOHKPEmMHozo
Kamanoza 05 coxparnenus: gaiinos na naxonumene USB. Cu. paszoen Hzmenenue
Mecma no ymonuanuio coxpanenus gaiinog na naxkonumene USB na

cmpanuye 151.

Nmena coxpansembix Ha Hakonutesie USB ¢aiinos gpopmupyrores B
COOTBETCTBHH CO CIIELHATIBHBIM coryamenneM. Cm. pazaen 06 asmomamuiecku
co30asaemvlx uMeHax ¢haiiios Ha cTpanuue 157.
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CoxpaHeHHE JaHHBIX

1. Haxwmute kHONIKY COXp./BOCCT. HA TIEpEIHEH TTAaHEH.
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2. Haxwmure kHonky Haznauuts B 60K0BOTO MEHIO.

3. Haxmure KHOKM OOKOBOTO MEHIO ISl MPUCBOCHUS TpeOyeMoit (yHKINU
kaonke Coxp./Bocct. (U300pakenue Ha 3kpane, OCIHILIOTD. WK
Hactpoiika). Teneps kHonke Coxp./BOCCT. IPUCBOCHA 3alaHHas (PYHKIIHUS.

4. Jlns daiioB n300paskeHUH WM HACTPOEK: C MOMOIIBI0 KHOMOK COXpaHUTh/
BOCCTAHOBHUTH B OOKOBOM MEHIO BbIOepuTe (hopMaT BBIXOAHBIX JaHHBIX JJIS
JIeHcTBUS, Ha3HaueHHOTo KHOMNKY «Coxpanuts» (BMP, JPG nnmu PNG ans
n3obpaxennit skpana u ISF unu CSV ans ocumsiorpamm).

MPUMEYAHUE. Daiinvl nacmpoek sceeoa coxpansomes 6 popmame .SET.

5. Jlns daitnioB ocuuiorpaMM: ¢ OMOIbI0 KHOMOK COXpaHUTh/
BOCCTAHOBUTH B OOKOBOM MEHIO BBIOEPUTE UCTOYHUK CHTHAJA JUIs
coxpanenus ocumtorpaMm (CH1-CH4, Pacu., Onops. 1-2).

6. Haxwmure kHonky COXpaHUTB AJIS IOATBEPKIECHHS TOTO, YTO IPHUCBOCHHBIE
THN U $popmart Qaiina coxpaHeHsl Ha HakonuTene USB.

NMPUMEYAHUE. Knonxa Haznauume B ne coxpansem mexywue Hacmpouxu
coxpanenus (nanpumep, popmam @aiina uiu ucCmoyHux cuernana). Knonka
Coxpanumo ucnonvzyem nacmpotiku Save/Rec (Coxpanumu/3anucams)
060K06020 MeHI0 OJis1 COXPaHeHUsl (hailnos.
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]
BoccTaHOBNeHUe AaHHbIX

B ocmmtorpade nMeroTcst 001acT YHEPrOHE3aBUCUMON BHYTPEHHEH TTaMSATH,
T/Ie MOYKHO COXPaHATh HACTPOWKH NMPHOOpa M CUTHAIBL. MOXHO TaKKe N3BIIEYb
(3arpy3uTh) HACTPOUKH U CUTHAIHI U3 (halijioB Ha BHemrHeM Hakorutenae USB.

WU3BneyeHne nHdopmauum o HacTpoukax ocuunnorpada

DTy Tpolexypy UCTIOIB3YIOT U H3BJICUCHUS (3arpy3Kn) MapaMeTpoB
ocrmutorpada u3 00J1acTH aMsATH HIIH BHEITHETO (Daiiyia 1 HaCTPONKH
ocuwiiorpada mo 3arpyKeHHbIM TapaMeTpam.

JlaHHBIE HACTPOEK MOKHO U3BJIEYD (3arpy3UTh) AJIsl OBICTPOTO U3MEHEHUS
KOH(UTrypauuu ocumuiorpada 1Jisi BBITOIHEHUS ONPeACICHHBIX H3MEPEHHH.
daiin HacTpoek (setup file) conepkut OONBIIMHCTBO HACTPOEK ocLMLIorpada,
BKJTIOYas TapaMeTphbl HACTPOEK 110 BEPTHKAJIH, TI0 TOPU3OHTAIIH, 3aITyCKa,
KypcopoB U u3Mepenuil. CBeaenus, kacaromuecss 0OMeHa JaHHBIME, HalpuMep,
anpeca GPIB u xondurypanus JIBC, B ero cocTaB He BKIIOYAIOTCSI.

1. (He oGs3arensHo). YcranoBuTe HakonuTedb USB aiis u3BneueHus
napaMeTpoB HacTpoeK u3 (haiiyia HaKOTIUTEIS.

2. Haxwmure kHonky Coxp./BocCT. Ha TiepeAHeN TaHesH.
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3. Haxwmwure xHOTIKY JleiicTBHE OOKOBOTO MEHIO.

4. C nomoipio MHOroyYHKIMOHAJIBHOI py4KH BeiOepuTe BoI3BaTh
HACTPOWKM 1 HAKaTHEM Ha Py4YKy OATBEPAUTE BHIOOP.

5. Jlns u3BieUeHUs TaHHBIX HACTPOEK U3 BHYTPEHHEN MaMsITH:
a. Haxwmure kHOTIKY BBI3BaTBh N3 OOKOBOTO MEHIO.

b. Bribepure HacTpoiika 1 HOXXMUTE PYUKY.
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BoccranoBneHne JaHHBIX

¢. Haxwmure kHonky HacTpoiika 60KOBOI0 MEHIO H C TTOMOIIEIO
MHOTO(YHKIIHOHAIBHOI PyJKH BbIOEpHUTE 00IACTh MAMSTH HACTPOEK
(1-10) m HAOX)KaTHEM HA PYUIKY TIOATBEPAUTE BEIOOP.

d. Haxwmure kHOTIKY BBI3BaTh 60KOBOTO MeHI0. HacTpoiiku ocrmiuiorpada
3aMEHATCS Ha W3BIIEYCHHBIE U3 YKA3aHHOW 00JaCTH aMSITH HACTPOCK.

6. [l m3BnedeHms (3arpy3ku) JaHHBIX HACTPOCK U3 (paiiyia Ha HAKOTHTEIe
USB:

a. Haxwure kHONIKY BBI3BaTh M3 GOKOBOTO MEHIO.

b. Bri6epure anement Paiin USB (*.SET) u Ha)kaTHEeM Ha pydKy
MOATBEPIUTE BHIOOP.

c¢. Haxwure xkHOnKy BbIOpaTh (paiis 60KOBOTO MEHIO.

d. BeiOepure (haiin HacTpoek s 3arpy3Ku (MMsi BEIOpaHHOTO (aiiia
MIOICBEUYMBACTCS).

e. HaxmMure Ha MHOro(pyHKIMOHAJIBHYI0 PYUKY WIN KHOIIKY BbI3BaTh
00oKkoBOTO MEHI0. [laHHBIE HACTPOECK 3arpysKaroTcs U3 Qaiina u
MPUMEHSIFOTCS IIsl HACTPOHKHM ocmiuiorpada.

WU3BneyeHne AaHHbIX CMrHana

OTta nmpoleaypa UCTIONB3yeTCs AJ1sl U3BJIeUeHHs (3arpy3Ku) JaHHBIX CUTHAJIOB H3
BHeniHero (aiina .ISF s momeieHus B 00J1aCTh ONOPHON HaMSITH U
otoOpaxkeHUs1 Ha SKpaHe ocumwuiorpada. B ocuumnorpad MoxHoO 3arpy3uThb
TOJIBKO (hailyibl JaHHBIX cUrHaIoB hopmara ISF.

1. Ycranosure Hakonutens USB, cogepikamumii aiiia JaHHBIX CUTHANA
¢dopmara .ISF.

2. Haxwmure kHonky Coxp./BOCCT. Ha IepeAHEN TaHENH.
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3. Haxwure kHOTIKY JeficTBHEe OOKOBOTO MEHIO.

4. C nmomornrsio MHOTO(YHKIMOHAIBHON pydJkH BeIOepHuTEe BhI3BATH
OCHMJJIOTPAMMY U Ha)KaTUEM Ha PYUKY TOATBEPIUTE BHIOOD.

5. Haxwmure kaHOTIKY B 60KOBOTO MEHIO.
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BoccranoBnenne qaHHBIX

6. Brioepurte obmacts mamatu OnopH. 1 wm ONopH. 2 ¥ HAKMATE PYIKY.

7. Haxmure kHOTIKY BBIOpaTh (paiia 60KOBOT0 MEHIO JJISi OTKPHITHS TTaHEH
«Ympasnenue danmamm.

8. C moMoripio pydkr MHOTOYHKIHOHAJIBLHOMN pydkn BeIOepUTE (haiiin
curHana (*.ISF).

9. Haxwmwure kHOTIKY BhI3BaTh O0KOBOTO MEHIO. /[aHHBIC cUTHATA
3arpy’KaroTcs B YKazaHHYIO 00J1acTh OMMOPHOM MaMsATH ocnuiuiorpada.

NMPUMEYAHUE. Ecnu xnonka Boizeams 60k06020 menio omoodpasicaem
coobwenue Hem ghaiinos, mo smo oznauaem, wmo nu 0our ISF-gaiin ne
OvL1 GbLOPAH.
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Ucnonb3oBaHue pyHKUMKM ynpaBneHus pannamm Ha

HakonuTene USB

Hcnionp3oBanue GyHKINN YnpaBaeHue ¢paiaaMu sl BRITOTHCHMS 3a1a4,
CBSI3aHHBIX ¢ (haiiimamMu Ha moakoueHHoM Hakormrelie USB. Han datimamu
MOJKHO BBITIONHATH YKa3aHHbBIE HUKE OTIePAITHH.

CMeHa nanky o yMoJ4aHHIo, Iie coxpanstores daiel. CMm. pa3men
Usmenenue mecma no ymonuauuio coxpanenus ¢ainog na Haxonumeie USB
Ha cTpanuue 151.

Coznanne manok. Cum. paznen Cozdauue Ho8ol nanku Ha Hakonumene USB.
Ha cTpanuue 152.

VY nanenue daiinos u manok. Cm. paznen Yoarenue ¢aiinos unu nanok Ha
naxonumene USB Ha cTpanune 154.

[lepenmenoBanwme ¢aitnos u mamok. Cm. pasaen [lepeumenosanue ¢haiinos
unu nanox Ha naxonumene USB Ha ctpanuue 155.

®opmatuposanue Hakonurenss USB. CM. paznen @Popmamuposanue
naxonumens USB Ha ctpanuue 156.

0630p naHenu ynpaesneHua gannamm

UTo0b!I OTKPHITH TaHETHh Y MpaBJeHue (paiaamu, HaxMuTe KHOKY CoOXpaHUTh/
BOCCTAHOBUTD Ha NEpeAHEN MaHeNnu, a 3aTEM KHONIKY YIipaBJieHue ¢aiijamu B
OOKOBOM MEHIO.

Free: 1L.9GA
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Hcnonp3oBanue GhyHKINN ypaBieHus daiimamu Ha HakonuTesre USB

150

[Tome Directory (Karanor) oroOpaxaer myTh K TIOJICBEYCHHON MANTKEe W
¢aiiy. B 910 %€ 1moJie BBOJST TEKCTOBOE MM ITPU CO3/IaHUU WIIH
NeperMEeHOBaHNN (aliJIOB U MATOK.

B obnactu mox monem Directory orobpakarorcs nMeHa (paiiioB 1 Marok.
Bocnons3yiitech MHOTOQYHKIIMOHAJIBHOM PYYKO, YTOOBI TIOJCBETHTH UMSL.
Haxxmute Ha MHOTOYHKIMOHAJIBHYIO PYUKY, YTOOBI OTKPBITH (aiii uiu
nanky. Korna nmanka 3akpeiTa, IMEHHM IpEALIECTBYET 3HAK P>, KOTZIa OTKPHITA
—3Hak V.

Knonku 60k0BOr0 MEHIO YnpaBJieHHe IpeIHa3HaueHb! ISl BBITOJTHEHUS
YKa3aHHBIX Ha HUX (QpyHKIWH yrpasneHus Qaitnamu. Kaonkn CMeHHTH
nanky, Ya1aauTh 1 @opMart 1o3BOJISIOT BEIIIOJHUTH YKa3aHHBIE ICHCTBUS.

HpI/I Hakatnn KHOoku HoBas manka u HepeI/IMeHOB. OTKPBIBACTCH I10JIC
AJIs1 BBOAa CUMBOJIOB, BBIBOAATCA BUPTYyaJIbHAA KJIaBUATypa U KHOIIKH
OOKOBOT0O MCEHIO, KaK ITOKa3aHO Ha CJICAYIOIIEM PUCYHKE.

select charactar

MyProjactd MyProjactd

F G H

]

Hcnonb3yst MHOTOQYHKIMOHAJIBHYIO PYYKYy BEIOEpUTE HETaBHO CO3JIAaHHOE
nMs (M3 CTIMCKA HaJl BUPTYaJIbHOM KJIaBUaTypol) U HAXXMHTE Ha PYUYKY WU
MoCJIeJ0BaTeIFHO BBIOMpAiTe Ha KIIaBUATYPe CHMBOJIBI UMEHH, KOTOPOE BEI
XOTHUTE BBECTU. 3aTEM HAXMHUTE MHOTO(PYHKIHOHATBHYIO PYUKY JJIS
nobasneHus 3Toro cuMBoda B ione Directory (Karanor). I[Toeropsiite oty
MOCIIeI0BATENIbHOCTD AEHCTBUH /10 3aBEpIICHHS BBOJ]a UMEHHU.

MMPUMEYAHUE. T1pu nepeumenosanuu uzodpadicenis, CueHala uiu co30aHuu
Gaiina pacuuperue 8600ums He mpeOyemcsi.

Jlis ynaneHus CHMBOJIA cJieBa OT Kypcopa UCIIONIb3yTe BEpXHUE KHOIKH
6okoBoro MeHIo (Backspace). uinm nepemecTuTe Kypcop BIEBO, HIIH BIIPABO
B osie Directory (Karamor).
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Hcnonp3oBanue GyHKIWN ypaBiieHus (aitnamu Ha HakonuTene USB

= HmkHue KHOMTKH OOKOBOTO MEHIO CIYXaT I MEPEKITIOUeHHS 0TOOpaKeHHS
Ha KJIaBHAType CHMBOJIOB BEPXHETO I HIDKHETO PErucTpa Wi HU(POBBIX
CHMBOJIOB.

®  Haxwmute kHOnKy OK G0OKOBOTO MEHIO JIJIs1 CO3AAHUS FITA TIEPECUMEHOBAHMS
(haiira WM MATKU C MCTIONB30BaHUEM BBeJleHHOTO B Tiojie Directory nvenu.

WU3meHeHne mecTa No ymonyaHuio coxpaHeHus pannos Ha HakonuTene USB

[To ymomganuro ocruiorpad coxpaHseT U300paKeHHUs, CUTHAIBI U (DAMITBI
HacTpoeK B KopHeBOM Karajsiore HakonuTesi USB. C moMombo 3Toi mporeaypsl
MOJKHO BBIOpATh IPYTYIO MANKY, UCIIOIB3yEeMYIO TI0 YMOITYAHUIO, IS
coxpaneHnus (aiinoB Ha HakormuTene USB.

1. Haxwmute kHonky Coxp./BOCCT. HA IEpeIHEN TaHENH.

Navigation ][ Resources
Save/
i =
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Vertical Horizontal Trigger
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(P wseket

2. Haxwmure KHONKY YnpasJienue paidiamu 60KOBOTO MEHIO.

3. Bocnons3yiitech MHOTOQYHKIMOHAJIBHOM PYYKOl TSI TepeMeleHns Mo
nankaM U BbIOOpa MaIKy JUIsk COXpaHEeHUs (aiiioB.

4. Haxwmure kHonKy CMeHMTH manky 00koBoro MeHto. Teneps Qaiiisl OyayT
COXPaHATHCSA B ATy MAIKY.
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Hcnonp3oBanue GyHKINN ypaBieHus daiimamMu Ha Hakonutesre USB

MpaBuna HasHa4YeHUs Nanku No yMOMYaHMIO ANs cCOXpaHeHus ¢annos

= HoBoe pacnosioxeHue nanku Jjisi coxpaHeHus (GanioB JeHCTBYET J0:

= Ha3HaueHMsI HOBOTO PACIIOJIOKEHUS C HOMOIIbIO KHOIKM CMEHHUTD
nankyj,

®  OrtkmoueHns ocumutorpada ot cetd. [Ipu oTkitoueHnn ocumniorpaga
OT CETH TIAIIKOM JIsi coXpaHeHus! (ailyIoB MO0 yMOIYaHUIO CTAHOBUTCS
KOpHEBOH KkaTasor HakonuTens USB.

®  BrlllosIHEHHE yKa3aHHBIX HWKE JEHCTBUI HE U3MEHSET PACIIOIOKEHUE
Manku Juist coxpaneHus daiinos. [Ipu monbITke coxpaHeHus Qaiiia B marnke,
KOTOpPYIO HE yJaeTcsl HaiiTh, ociuiuiorpad BHIBOIUT cooOIeHHe 00 ommoKe.
Bocnons3yiitecs GyHkiuerr CMEHUTH NANKY /I K3MCHECHUS
pacnonoxeHnus paboueli manku Ha CyIIeCTBYIOIIEE U BHOBb TIOBTOPHUTE
HOIBITKY.

m [lpum ymaneHwun manku ajis coXxpaHeHus (aiioB.
m [lpum ymanennn wiu noakirodeHnn Hakorureas USB.

m [Ipu Haxxatuu kHonku Hac. mo ymoJ1. Ha riepeiHel MaHeu.

Co3pgaHue HoBowM nanku Ha Hakonutene USB.

152

C noMoI1po 3ToH MpoIeypbl MOXKHO cO37aTh Nanky Ha Hakonurteae USB.

1. Haxwmute kHOnKy CoXp./BOCCT. Ha IEpETHEN MaHENIH.
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2. Haxwmwure xHOTIKY YnpaJjienue ¢aiiaiaMu 60KOBOTO MEHIO.

3. Bocnoap3yiiTech MHOTOQYHKIHOHAJIBHOMN PYUYKOH 17151 IEpEMEILEHUS K
KaTaJIoTy, B KOTOPOM TpeOyeTcs CO31aTh HOBYIO MAIKy.

4. Haxwmwure kHOIKy HoBasi manka G0KOBOTO MEHIO.
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Hcnonp3oBanue GyHKIWN ypaBiieHus (aitnamu Ha HakonuTene USB

5. C nomoripio MHOTOQYHKITMOHAJBHOM PYIKH BEIOEPUTE HETABHO CO3aHHOE
M (U3 CIIMCKA Hall BUPTYAITBHOM KIIABHATYPOU) U TOATBEPIAUTE BEIOOD
Ha)KaTHeM Ha PYYKy WM BBEANUTE MMS MAMKH C TIOMOIIBI0
MHOTO(YHKIHOHAIBHOI PYyJKH U KHOITIOK OOKOBOTO MEHIO ISt
TIepeMEIICHHsSI B BBIOOpa OYKB, (P U JOIMYCTUMBIX 3HAKOB Ha BHPTYIBHOMH
KJIaBHUATYype.

Haxwmure MHOTO(pYHKIIMOHAIBHYIO PYUKY /711 BBOJIA TIOJICBEUEHHON
OykBbl. BBOMMEBIE OYKBBI OTOOpaKalOTCA B BEPXHEH YacTy MaHENH.

6. IloBropsiiTe neiicTBUe 5, MOKa HE BBEIAETE UM MAIKU.

7. Haxwure kHonky OK 60K0BOT0 MEHIO Jiisi 10OABICHMSI IMEHU HOBOM IMaInKu
B Hakonutens USB.

MMPUMEYAHUE. Hao supmyansbroil kiasuamypoi umeemcs yemolpe umeHu
(3Hauenus no ymoauanuio MyProject1-4). Dmu umena uzmeHsiomcs Ha umena
NOCIeOHUX CO30AHHBIX PAllios U NANOK. DMuU UMEeHA 8038PAWATOMCI K
NPUHSMBIM O YMOTYAHUIO NPU OMKIIOYEHUY NUMAHUSL OCYULIOZPApA Uiy nocie
Haoicamust knonku Hacmpoiika no ymonuanuio na nepeoneil namenu.

CoBeTbl N0 CO34aHMIO NanokK

Ecnu tpebyetcst co3naTh MHOXeCTBO narnok Ha Hakonutene USB, To OvicTpee
BBITIOJHUTD ATY 3a7jauy MOXKHO, moakatounB HakonuTenb USB k [1K u
BOCIIOJIb30BABIIICH CTAHAAPTHEIMU cpeacTBamu Microsoft Windows miu apyroi
OcC.
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Hcnonp3oBanue GyHKINN ynpaBiaeHus daimamu Ha HakonuTesre USB

YnaneHnue cpannos unu nanok Ha Hakonutene USB

C mOMOIIBIO 3TOW TIPOIEXyPhl MOXKHO YAAIATH (Gaiiyibl M TAIKH ¢ HAKOTIMTENS
USB.

1. Haxwmute kHOonKy CoXp./BOCCT. Ha epeaHEN MaHeNu.
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2. Haxwmure KHONKY YnpasJienue (paidiamu 60KOBOTO MEHIO.

3. Bocnons3yiitech MHOrO()YHKIIMOHAIBHOM PYUYKOil IS TepeMeeHus U
BbIOOpa MMeHH (aiina nin nanku (pyu BEIOOpE MOJICBEUYNBAIOTCS ), KOTOPHIC
TpeOyeTcs yIaInTh.

4. Haxwmure KHONKY ¥YAaauTh 60KoBOr0o MeHI0. Ocimiuiorpad) BHIBOIUT
3ampoc MOJATBEPKIEHUS IEUCTBUI M0 yIAJICHHUIO.

5. Tloncserure Hda (nns yaanenus) i Het (11t oTMEHBI yaaneHus).

6. Haxmure Ha MHOTO(QYHKIIMOHAJIBHYIO PYUKY JUTA yaaneHus (daiina uim
HaIKHU.

MMPUMEYAHUE. Yoanenue nanxu yoansiem maxaice 8ce pailivl Kamaniozu,
cooeparcasuiuecs 8 Mol nanke.

OCTOPOXHO. Yoanenue ¢hatina uru nanxu na naxonumene USB ne eneuem

A yoanenus 0aHHbIX ¢ HaKonumens. Yoanaiomces moavko 3anucu us maoauyvt FAT
€ UMEHAMU dMUX Painos u nanox, a 0o1acmy NAMAMU NOMeUAemcs KaxK
docmynnas. Ecau na nakonumene umeiomest 6axichvie Uiy cekpemmuole 0anHbie,
Komopwie credyem yoarums ¢ Hakonumens USB, nooxnouume nakonumens x 11K
U BOCNONL3YUMECH NPOZPAMMOU PA3PYULEHUS OAHHBIX 018 3AMEHbL 6CeX OAHHbIX
Gaiina na nyau.
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Hcnonp3oBanue GyHKIWN ypaBiieHns (aitnamu Ha HakonuTene USB

MepenmeHoBaHue pannos unm nanok Ha Hakonutene USB

C IOMOIIIBIO 3TOH MPOIEAYPhl MOKHO MIEPEUMEHOBBIBATD (DaiiIbl M MTAIIKK Ha
Hakonureae USB.

1. Haxmute kHonky Coxp./BOCCT. HA IEpeIHEN TaHENIH.
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2. Haxwmure KHONKY YnpasJienue paidiamu 60KOBOTO MEHIO.

3. Bocnomns3yiitech MHOTOQYHKIIMOHAJIBHOM PYYKOil ISl TepeMenIeHHsI K
KaTaJory, B KOTOPOM TpeOyeTcs co3/1aTh HOBYIO MAIKy.

4. Haxwmure kHonKy [lepenMeHoOB. GOKOBOT'O MEHIO.

5. BriOepure HeJaBHO cO3aHHOE MMsI (M3 CIIMCKA HAJl BUPTYAIbHON
KJIaBHATYpOH) U TIOATBEPIUTE BBIOOP HAKATHEM HA PYUKY MJIM BBEIAUTE HMS
ManKy Wik ¢aiiia ¢ TOMOIIbI0 MHOTO(YHKIIMOHAIbHOMH PYYKHA U KHOIIOK
OOKOBOTO MEHIO JUTS IPOKPYTKH U BBIOOpa OYKB, HU(P U JOMTYCTUMBIX
3HAKOB Ha BUPTYyaJIbHOM KJIaBUATYpE.

Haxxmute Ha MHOroyHKIMOHAJIBHYI0 PYUKY IJIs1 BBOJA MOJCBEUCHHOM
OykBbl. BBOMMBIE OYKBBI OTOOpa)KalOTCS B BEPXHEH YacTy IaHEINH.

6. IloBropsiite nelicTBue 5, Moka He OYIyT BBEJEHBI BCE CHMBOJIHI.

7. Haxwure kHOonKky OK 60K0BOTO MEHIO /15t 10OABIEHNSI IMEHU HOBOM IMaIKy
B Hakonuteab USB.

TNMPUMEYAHUE. T1pu nepeumenosanuu paiinos uzobpaxcenuil, CUSHAN08 ULl
Gaiinos nacmpoex pacuwupenue gatina (ISF, .SET, u m. 0.) dobasnsame He
mpebyemcsi
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Hcnonp3oBanue GyHKINN ypaBieHus daiimamu Ha HakonuTesre USB

CoBeT N0 NneperMeHOBaHUIO NanokK 1 ainos

Ecmu TpebyeTcst mepeMMeHOBAaThH MHOKECTBO (haiiIoB WJTH MATOK, TO OBICTpee
BBIMOJTHUTD 3Ty 3a/1a4y MOXKHO, MoAKrounB Hakomutenb USB k TTK u
BOCIIOJIb30BABIINCH CTAHIAPTHBIMU CPEICTBAMHU TIEpESMMEHOBaHUs (DaiiioB
Microsoft Windows niu qpyroit OC.

®opmaTtupoBaHue Hakonutena USB

[Tpu popmaruposannu Hakonutenss USB ynanstorest Bce daiinbl ¥ nanku, 1 Bech
HAKOMUTENb CTAHOBUTCS AOCTYITHBIM JJIS 3aIIMCH HOBBIX ()aiiyIOB U Marok.

OCTOPOXHO. IIpu ¢hopmamuposanuu naxonumenss USB Oannvie ¢ Hakonumes
A He yoansiomcs. Yoansaromes moavko sanucu uz maoauyvl FAT ¢ umenamu smux
aiinos u nanox, a obracms namamu nomedvaemes kaxk oocmynuas. Eciu na
Haxonumesne UMeOMCs adlCHbIE UNU CeKpemHble 0aHHble, KOmMOopble cliedyem
yoarums ¢ Hakonumensa USB, nooxnouume nakonumens k [IK u 6ocnonv3yiimecs
npOSPaAMMOU paA3PYUIEHUSE OAHHBIX OIS 3AMeHbl 8CeX OAHHbIX (Daling Ha HYIU.

1. Haxwmute kHOnKy COXp./BOCCT. HA NIEPETHEN MTaHENH.
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2. Haxwmure KkHONKY Ynpasiienue (paiijiamu 60KOBOTO MEHIO.
3. Haxwmure kHOTIKY @OpMAT OOKOBOTO MEHIO.

4. C nomo1pio MHOro(YHKIIMOHAIBbHOM py4kH BeIOepuTe Jla 1 HaskaTHeM Ha
pyuKy noarsepaute Beioop. Ocumiiorpad GpopMaTHpyeT HAKOUTEINb U
MOBTOPHO OTKPHIBAET MaHENb YTpaBiieHHEe (pailnamu.
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Hcnonp3oBanne GyHKIWN yrpaBiieHus (aitnamu Ha HakonuTene USB

06 aBTOMaTU4YECKU CO3aBaeMbIX MMeHax dannos

[Ipu coxpanennn daittoB Ha HakonuTelb USB ocimiiorpad aBTOMaTHIECKH
CO3/1aeT HyMEpOBaHHbIC MEHa (pailiioB.

Cornamenue 06 umMeHoBanuu umeet cienyromui Bua: TEKXXXXX . <ext>, rae:
B XXXXX — nenoe guciio ot 00000 g0 99999;

= <ext>— tun daina (PNG, BMP unu JPG st aiinos ¢ n3o0pakeHusIMU
skpana; SET mis daiinos Hactpoek; ISF unu CSV st daiinos curaanos).

Jist co3aanust HOBOTO MMeHH (haiiia ocripiutorpad IpocMaTpUBaeT COAEPKUMOE
HakoruTenss USB juist HaX0xkICHHS CYIIECTBYIONIETO (aiiia ¢ HanOoIbIIHM
HOMEPOM TOTO K€ THIIA, YTO U coXpanseMblid. Ociuiorpad yBeInunBaeT 3TOT
HOMEp Ha €JIMHUILY ¥ UCTIONB3YET ISl CO3J[aHusl HOBOT'O MMEHU (paiina.
Hanpumep, 1 neporo coxpansiemoro (aiina cozmpaercs ums TEK00000. Ipu
COXpaHEHUH CIeAYIOUIeTo (paiiaa 3TOro ke TUIAa eMy IPUCBAUBACTCS UM
TEKO00001.

CoBeTbl no paboTe ¢ thannamm n3oobpaxeHUn, HaCTPOEK U CUrHaNoB

m  Eciu HOMepa cymiecTByOIMX (aioB He SBISIOTCS MOCIEA0BaTEIbHBIMY,
nanpumep, TEK00001, TEK00002, TEK0000S5, ociirsuiorpad ucmonb3yer
UM ¢ HauOOJIBIIMM HOMEPOM B Ka4eCTBE CTAPTOBOTO AJISl CO3AaHUS HMEH
HOBBIX Qaiinos (TEK00006 B nanHOM npumMepe).

m [Ipu BeIOOpe apyroro Hakonurens USB uiny pacrnonoxeHus marnku co3qanne
HUMeH OyAeT MPOUCXOIUTh HAa OCHOBE HMEH CYLIECTBYIOIINX HAa 3TOM
HaKOMUTeJe WK B 3TOM KaTajiore ¢aitnos. Hanpumep, ecnu 11 coxpaHeHHsI
BbIOpaHa manka /usb0/MyProjectl, conepxkamas ¢aitn TEK00006.png,
crenytomunii Qaiin B atoii nanke noayuut uMs TEK00007.png.

m Jlns onpenenenus kanana win tuna (Mar., BII®, OnopH) coxpaHeHHOTO B
¢aiine curnana otkpoiire ¢aiin curnana (.CSV unu .ISF) B TekcToBoM
penaxrope. ms kaHanma WiIu TUII CUTHAIA HAaXOASTCA B BEpXHEH 4acTH
CTPYKTYpHI Qaiina.
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Hcnone3oBanue GpyHkiuit ynpasnenus ¢aitnamu Ha Hakornutene USB
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CtupaHue aaHHbIX U3 namAatn ocumunnorpada (TekSecure)

®dynxuus TekSecure™ m03BOMISET CTHPATh BCIO HHPOPMALIUIO O HACTPOHKAX H
CUTHAJIaX, COXPaHEHHYIO B SHEPrOHEe3aBUCUMOU mamsiTu ocimuniorpada. Ecnu B
ocuwiiorpade 3amucanbl KOH(PUICHITUATBHBIE TAHHBIE CUTHAJIA WITH
ocuwiorpad UCHoNb3yeTcs B peXKUMHOMN 30HE, CIIEyEeT UCTIOIb30BaTh
¢dbyakauro TekSecure st OYNCTKY TAaMSATH U TAHHBIX HACTPOEK TIEPe/T
BO3BpAIllCHUEM MPUOOpPa B OOBIYHBIN PEXKUM HCIIOIH30BAHHUSI.

Oynxnusa TekSecure.

=  3aMeHseT Bce CUTHaJIBI HyJeBbIMU (0) 3HAUEHUSMH BO BCEX THIIaX OMOPHOM
MaMsATH.

= 3aMeHseT TeKyIlHe HaCTPOWKH MepeIHel MaHenn U Bce COXpaHEeHHbIe
HAaCTPOWKH 3HAYEHUSIMU I10 YMOJIYaHUIO.

®  OroOpaxaeT Ha IKpaHe MOATBEPIKIAOIIEe WIH IPEayIPexKIatoIee
COOOIIICHUE B 3aBUCUMOCTH OT YCICUIHOTO HJIH HEYIauHOTO OKOHYAHHUS
MPOBEPKU.

1. Haxwmure xkHOTIKy CepBHC.

| uiility

Tig Soues

2. Haxwmure kHonKy Kondurypauusi 60Kk0BOro MeHio.

3. C nomopio MHOropyHKIMOHATBbHOM pyuku BeiOepuTe TekSecure
CrepeTh NaMATH 1 HAKATHEM Ha PYUKY IMOATBEPIUTE BHIOOD.

4. [lanHas mpoleaypa O4UCTHUT BCE COAEPKUMOe 3Hepronesasucumoro O3VY.
Bce onopable ocumiorpaMMbl U COXpaHEHHBIE HACTPOHKH OyIyT
YHHYTOXXeHBI. KannOpoBoUYHbIE KOHCTAHTHI COXPAHSATCA, a CUCTeMa OyeT
nepesamnylieHa. Jrta npouenypa 3aHuMaeT IpUOIH3UTENbHO 5 MUHYT.

5. Bribepure OK n Ha)xxMuTE pydKy 4TOOBI HHULIUUPOBATH BBHITIOIHEHHE
npouenypsl TekSecure. Onepauust cTupaHus 3aHUMAET 10 TPEX MUHYT.

6. [lna ormensl mponenypsl BeiOepuTe NO MM HAKMUTE KHOTIKY MeHIo.

7. Ilo 3aBepmienun npouenypsl TekSecure ocummmorpad aBToMaTHYeCKu
BBIKJIFOUAETCS, a 3aTEM BKIIFOUAETCSI CHOBA.
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Crtupanue maHHBIX 13 namsaTh ocuuiniorpada (TekSecure)
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Hactpouka nnn otobpaxeHne napameTpoB NopTa
yctpoucrtea USB

C nomouipto MeHio USB (CepBuc > Konpurypauus > USB) M0OXHO BBIOpaTh
YCTpPOWCTBO, MOJKIIOYEHHOE K MOPTy ycTpoiicTB USB, 3anpetuts
UcTosb30Banue nopra ycrpoictB USB 1 0ToOpa3uTh cBeleHHsI 0 IPOTOKOJIE
peructpauuun USBTMC.

NMPUMEYAHUE. Opeanvt ynpasnenus USB ne 3anpewaiom ucnonv308anus xocm-
nopmos USB.

Bbibop ycTponcTBa, NOAKNKYEHHOro K nopTy yctponcrtea USB

DTy npoleaypy HCIOIb3YIOT ISl BEIOOpa yCTPONCTBA, MOAKIIOYEHHOTO K MOPTY
yerpoiictBa USB. UTo0bI BEIOpaTh OAAEP)KUBAEMOE YCTPOKCTBO,
Heo0s3aTeNbHO MOAKIIOYATh ero K mopTy ycerpoiicte USB.

TNMPUMEYAHUE. B mexyweti sepcuu npocpammno2o obecneuenust
noooepaicueaemcst moavko nooxuoyenue k 11K.

1. HaxwMute kHOnKy CepBHC Ha IepeHEN aHEeI!.
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2. Haxwure kHoniky Kondurypamusi 6oxoBoro Menro. Dinement Mmearo USB
(cBepxy 6okoBoro MeHio Kondurypamms) oroOpa)xxaeT COCTOSTHIE
MTOAKIIOYEeHHS TIopTa ycrpoiictBa USB.

3. C nmomormrsto MHOTO(YHKIMOHAIBbHOM pyukn BeiOepuTe USB 1 Haskatnem
Ha py4ky noarsepaute Beioop. B mento IlopT yerpoiictea USB
MPEJICTABIIEH CIIUCOK JOCTYIHBIX YCTPOUCTB, KOTOPHIE MOXHO MOJKIFOUUTh.
BeieneHHbIe cephIM 3IIEMEHTHI MEHIO BHIOPATh HEBO3MOXKHO.

4. Ecmu ucnons3oBanue mmopra ycrpoiictea USB 3anmpemeno OTKIII09EHO (He
Ha 1IMHe), BEIOepUTE YCTPONCTBO, K KOTOPOMY TpeOyeTCs MOAKIIOUNTRCS, U
Ha)kKaTWeM Ha Py4Ky IMOATBEPANTE BHIOOP.
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Hacrpoiika mim oToOpaskeHHne mapamMeTpoB mopta ycrpoiictea USB

OTknoyeHue nopra yctponctsa USB

C mOMOTIBIO 3TOH TPOIEAYPhl MOKHO OTKIIIOYHTH AOCTYII K MOPTY YCTPOHCTB
USB, 4T005I 3a010KMPOBATh yAAIEHHBIA JOCTYII K OCITIUIIOrpady depes3
TTOAKITIOYCHHE K TIOpTy ycTpoiictB USB.

MMPUMEYAHUE. Dma ¢pyuxyus omxmouaem moavko nopm ycmpoicmea USB na
3a0netl nanenu; xocm-nopmuot USB na nepedneii u 3aomneil nanensix ne
OMKIIOYAIOMCAL.

1. Haxwmute kHonky CepBHC Ha IlepeiHEN MaHETH.
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2. Haxwmure kHonKy Kondurypauusi 60KkoBOro MeHro.

3. C nomoinibio MHOTroyHKIMOHAJBHOM pyuky BeiOepuTe USB n Haxatuem
Ha pydYKy TOATBEPIUTE BHIOOD.

4. Breibepute smeMeHT OTKIIOYEHO (He HA IIIUHE).
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Hacrpoiika mmm oTo0paskeHre mapamMeTpoB opta yerpoiictea USB

Mpocmotp uucpopmaumn USBTMC

USBTMC o3nagaet USB Test & Measurement Class (Kiacc ucnipitanuii u
mmepernii USB). I[Ipotokon USBTMC obecnieunBacT 0OMEH TaHHBIMU MEXKITY
ycrpotictBamu USB B Buzie cooOmmennid, hopMat KOTOPBIX COOTBETCTBYET
IEEE488. 3TOT mpOoTOKOJI TIO3BOJISIET BBITIOJHATH IMIPOTPAMMHBIE TTPHITOKEHUS
GPIB na o6opynoBanuu ¢ uaTepdericom USB. Bocmonp3yiiTech 3TuM
n300paKeHNEM Ha SKpaHe sl MPOCMOTpa HHOOPMAIIUN O PETUCTPaIN
npotokona. Ha 3ToM 5kpaHe HET akTUBHBIX 3JIEMEHTOB YIIPaBJICHUSI.

1. Haxwmute kHonky CepBHC Ha NepeIHEN MaHETH.
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2. Haxwmure kHonKy Kondurypauusi 60KkoBoro MeHro.

3. C nomomipio MHOTOYHKIIMOHATBbHOI pyuky BeiOepuTe USB 1 HaxkaTHeM
Ha pYYKY HOATBEPIUTE BHIOOD.

4. Brioepure Kondurypauus USBTMC u HaxkaTHeM pyUKH MOJITBEPAUTE
BbI0OOD. Ha ociiminiorpade oroOpasuTcst 3aperucTpupoBaHHas HHGOpMaIvst
npotokoia USBTMC.
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Hactpouka JIBC

Ocmmmtorpad TBS2000B MOXHO MOAKITIOYUTH K JIOKATEHON CETH IS
YIOAIEHHOTO JOCTyIa K IprOOpy. ITOT pekuM yao0eH i paboThI B Kjacce,
YAAJIEHHOTO YIIPaBJIECHHUS OCHIILIOrpadom, yAaaIeHHOr0 MOHUTOPHHTA ¥ aHAIH3a
curHanoB. [Iporiexypsl 3TOro0 pa3aena UCIONb3YIOT IS TOAKITIOYeHUS
ocrmutorpada K CeTH C HCToab30BaHneM nHTepdeiica Ethernet mo xabenro
kateropun 5. Hactpoiike koHpuUTyparmu ocumuiorpada mist padboTsl B cetd Wi-
Fi mocesimen otnenpHbIN pasnen. Cm. pasnen Hacmpotika cemu Wi-Fi Ha
crpanwurie 169.

OTobpaxeHue agpeca IP — Ethernet

DTy mpoleaypy HCIOIB3YIOT It oToOpaskenus [P-agpeca ocimmorpada u
CBSA3aHHBIX C HUIM HacTpoeK ceTu. 3HaHue [P-ampeca MoxkeT moHamoOnuThCS I
noakrodeHus 11K k ocrimmmorpadyy depes JOKaIbHYIO CETh.

1. Haxmute kHonky CepBHC Ha NIepeIHEN MaHETH.

igation u
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| uiility

2. Haxwmure kHonKy Kondurypauusi 60KkoBoro MeHro.

3. C nomoripio MHOToYHKIMOHAIBHOI pydkH BeiOepuTe Kond. Ethernet u
Ha)KaTHeM Ha Py4Ky ITOATBEPIUTE BHIOOD.

4. Bribepure [TapaMeTpsl JJ0KANBLHON CeTH 1 HAKATHEM Ha PYUKY
noareepaute Beioop. Ocimnorpad orodpasut agpec [P u qpyrue
OTHOcsIIHECS K ceTH HacTpoiku. Eciu napopmanus 06 agpece IP He
otobOpaxkaercsi, HO TpedyeTcs: 00ecIeYnTh TOCTYI OcuuIorpada K ceTH,
CIIE/TyeT CBA3AThCS C AIMUHUCTPATOPOM CETH JJIsl PEIICHHs BOIPOca O
criocobe mosyueHus aapeca IP.
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Hacrpoiika JIBC

Hactponka agpeca IP B cetn ¢ DHCP — Ethernet

JlokanpHas ceTh ¢ moamepxkKoit mpoTokosa Dynamic Host Configuration
Protocol (DHCP) aBToMaTndecku Ha3HadaeT ceTeBbie [IP-aapeca n HacTpoiiku
pudopam ¢ BKIIoUeHHOU rmoanepxkoit DHCP, nanmpumep, ocirumorpadam
cepurt TBS2000B . C moMoIp10 3TOH MPoIeypbl MOYKHO BKITIOUUTE TOIICPIKKY
npotokoina DHCP u pazpemmuts ocimumorpady npuauMats [P-anpec ot
ceteBoro cepsepa DHCP.

NMPUMEYAHUE. Cozoasaembie cpedcmeamu DHCP adpeca IP mozym mensamvcsi
Kaodicowlll paz npu Kmodenuu ocyuniozpagpa u 3anpoce aopeca IP y cepgepa.
Ecnu onst ocyunnoepagha mpedbyemces nocmosinubwiil HeusmeHuwili aopec 1P,
cnedyem cesa3amvbCsl ¢ CUCHEMHBIM AOMUHUCIPAMOPOM, YMOObl NOIYYUMD
nocmosinnvill adpec IP, u 6secmu e20 6 0cyuULIOpagh 8PyYHyI.

Heo6xomumele ycnoBusi: mpuOOp MOAKIIOUEH K CETH, BKIIOUEHA MOJIAEPIKKa
nportokona DHCP.

1. Haxwmute kHOnKy CepBHC Ha IepeHeN maHeu.
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2. Haxwmwure kHOIKy KoH(urypanusa 60KoBOro MEHIO.

3. C nomompio MHOroyYHKIUHOHAIBHOI pyuky BeiOepuTe Kond. Ethernet u
Ha)KaTHEM Ha PYyYKYy IIOATBEPIUTE BHIOOD.

4. Tlonceerute Be10OpoM 3nemenT DHCP.

5. Haxwure Ha MHOTO()YHKIHOHAJIBHYIO PYYKY U BbIOepuTEe BKII.
Ocuunmnorpady A0CTaTOYHO HECKOIBKO MTHOBEHUH ISl TOTO, YTOOBI
3anpocuTs U 3arpy3uts aapec [P ¢ cepsepa DHCP. DnemenTsl MeHI0
«Tectup. JI0K. ceTn» Teneps N0KHBI oToOpaxars OK, a 3Ha40K CBsI3M ¢
CeThIO (B MPaBOM BEPXHEM YTITy SKpaHa) JOJKHA OBITh BKIIIOUeHa (Oernas).

6. MosxHO yBHIETH 3arpykeHHbIN B ocumiiorpad agpec IP. Cm. pazagen
Omoobpadicenue aopeca IP — Ethernet na ctpanuue 165.
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Hacrpoiika JIBC

HasHaveHue IP-agpeca B cet 6e3 DHCP — Ethernet

Ecmu B cetn oTcyTeTByeT npotokosr Dynamic Host Configuration Protocol
(DHCP) mst aBTOMaTH4YECKOTO Ha3HaueHUs ocuniorpady aapeca IP, To ampec
IP u npyrue HaCTPOUKH CETH CEAyeT BBECTH BPYUHYIO IS TOTO, YTOOBI AaTh
BO3MOKHOCTH OCIHIUTOTPady MOIKIIOYHTHCSA K CETH. DTy MPOLUEAYPY
WCTIONB3YIOT [T BBOJA anpeca [P ociimiorpada u cBSI3aHHBIX ¢ HUIM HACTPOEK
CeTH.

Heobxonumoe ycnoBue: cienyeT MolyduTh NpaBUIIbHbBIE HACTPOUKH CETU Y
cuctemMHoro agmuHuctparopa (IP-agpec, Mmacky moaceTH, UTIO3, UCTIOJIB3YEMBbIH
o ymomn4anuto, [P-agpec DNS-cepsepa u nopt HTTP).

1. Haxwmute kHOnKy CepBHC Ha niepeHel maHeny.
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2. Haxwmure kHOIKy KoH(urypanusa 60KoBOro MeHIO.

3. C nomomnibio MHOTOQYHKIIMOHAIBHOM pyuku BeiOepuTe Kondg. Ethernet u
Ha)KaTHEM Ha PYyUKy IIOATBEPIUTE BHIOOD.

4. Brioepute Haznauenue IP-aapecoB 1 HaxxaTneM Ha pydKy IMOATBEPANTE
BbIOOp. Ha ocuminorpade oTkpoercs: 1uanoroBoe OKHO Ha3HAYEHUS ajpeca
IP.

5. C nomomipo MHOTO(PYHKIHOHAIBHOM PYYKH U KHOTIOK OOKOBOTO MEHIO
BBEJMTE HEOOXOAUMBIE HACTPOWKHU CETH.

6. Haxwmure kHonky OK G0KOBOro MeHIO 17151 3alMCH HACTPOEK B
ocmuiorpad.

7. TlonrBepmute, uto anpec IP 3arpysxken B ocimmiorpad. Cm. pasaen
Omobpasicenue adpeca IP — Ethernet Ha ctpanune 165.

PyxoBozcTBO 10 3KcmtyaTauun ocuuiiorpagos cepun TBS2000B 167



Hacrpoiika JIBC

8.

Bribepute aeMmenT MeHIO TecTHp. 0K, CeTH 1 HAKaTHEM Ha PyUYKy

no TBepaAnTe BEIOOp. MeHro «TecTHp. JIOK. ceTH» Terneph JTOIKHO
otobpakats OK, a 3HAUOK CBSI3U C CETHIO (B MPaBOM BEPXHEM YTITy dKpaHa)
ITOJDKEH OBITH BKITFOUCH (OEIThIi).

NMPUMEYAHUE. Ecnu onemenm menio « Tecmup. 1ox. cemuy omobpasicaem
Hem omeema, cnedyem coemMecmuo ¢ CUCIEMHbIM AOMUHUCTPAMOPOM
nposepums NOYYeHHble 3HAYEHUs. HACMPOeK U YHeOumvcs 8 ux
koppexmuocmu. IIpogepvme npasuibHOCHb 66004 3HAUEHUL HACMPOEK.

BkntoueHune u BoiknoyeHne npotokona DHCP B cetu Ethernet

168

JlokanpHas ceTh ¢ moamepxkKkoit mpoTokosa Dynamic Host Configuration
Protocol (DHCP) aBToMaTnyecky Ha3HadaeT ceTeBbie IP-aapeca n HacTpoiiku
pudopam ¢ BKIIOUeHHOM rToanepxkoit DHCP, nanmpumep, octpumorpadam
cepun TBS2000B . Oty npomnemypy UCHOIB3YIOT ISl BKITIOUCHHUS U BBIKITIOUCHIS
pexuma padotst ¢ DHCP.

1.

Haxxmute kHonky CepBHC Ha IlepeAHEN MaHETH.
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Haxxmute kHonky Kon¢urypanusi 60KkoBOro MeHIo.

C nomorpio MHOTOpYHKIMOHAIBLHOM pyuku BeioepuTe Kong. Ethernet u
Ha)kKaTHeM Ha PY4KY ITOATBEPIUTE BHIOOD.

[Toaceerute BeIOOpOM dntemenT DHCP.

Haxxwmurte Ha MHOTOYHKIMOHAJIBHYIO PYUKY U BeiOepuTe BriI.
Ocmmmiorpady J0CTaTOYHO HECKOJIEKO MTHOBEHHH JIJISt TOTO, YTOOBI
3ampocuTh U 3arpy3uth aapec IP ¢ cepsepa DHCP. DnemMeHTs MEHO
«Tectup. moK. ceTn» Teneps NOJKHEI oToOpaxkats OK, a 3Ha4OK CBsI3U C
CeThIO (B MPaBOM BEpPXHEM YTITy 3KpaHa) JOJKEH ObITh BKIIIOUEH (Oeblif).

Jns Beikrouenuss DHCP BHOBS HAXMHUTE Ha KHOTIKY BBIKJI.
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Hactponka cetn Wi-Fi

[Moaxmrouenue TpancuBepa Wi-Fi (amanTepa 6ecipoBOAHBIX CETEH) K 3aTHEMY
xoct-rtopty USB ocrmmtorpada mo3BosieT MoaKIIOYUTE Ipuoop k cetn Wi-Fi.
Teneps coenquaenne Wi-Fi MOXHO HCITONIB30BaTh IJIS AOCTYTA K OCIIIIIIOTpady
¢ MOOWJTEHBIX YCTPOKNCTB, HAIIPUMeEp, CO CMapTHOHOB MU TUIAHIIETHRIX OBM,
unu ¢ ITK.

B Hacrosimem pasnene paccMaTpuBaeTCsl HACTPOWKa KOHPUTYpaLuu
ocumiorpada ans padotsl B cetn Wi-Fi. Hactpoiike koHpurypaunu
ocumiorpada Ass MoAKIYEeHHUs K ceTr 1o npotokoiy Ethernet c
WCTIOJIb30BaHUEM Kalellst KaTeTOPHH 5 TIOCBSIIEH OTAENbHBIN pasaen. Cu.
Hacmpouixa JIBC Ha ctpanune 165.

Hactpownka, BkntoyeHue n otknodeHune Wi-Fi

s yctaHoBneHus coeauHeHus ¢ ocuuitorpadom ¢pynkuus Wi-Fi gmomxna
ObITh BKItoueHa. Crenyronias npoueaypa UCTIONb3yeTCs U BKIIOUESHUS U
otkmoueHus Gpynkuus Wi-Fi.

HeoOxoaumeie yCIIOBUS:

= [logkirounTe OAAEPKABAaEMBI afanTep OecipoBOaHBIX ceTelt Wi-Fi k
3amHeMy xXocT-iopty USB (kox Tektronix mist 3akaza TEKUSBWIFI).
Pexomenayetcs ncrons3oBaTh 3aaHKH opT USB, 4TOOBI COXpaHUTH
nepenauil mopt USB A0CTYIHBIM [T COXpaHEHUs U 3arpy3KH (aiiioB.

= Hacrpoiika ucnons3zoBanus nporokona DHCP ycranoBieHa B cocTosiHue
Bk

1. Haxwmute kHOnKy CepBHC Ha IepeHEN aHEeI!.

| uiility

Vertical Horizontal ) Trigger

0

70
£
H

g ¢

) ofa
9

=33
Scale

2
@
S
<

2. Haxwmure xHonky Kondurypauusa 60xoBoro MeHro.

3. C momomipio MHOTOGYHKIMOHAJILHOM pyuky BeiOepuTe Kondurypanus
Wi-Fi u HaxxatueM Ha py4yKy MMOATBEPANUTE BHIOOP.

4. Brigenure smemenTt Wi-Fi Bki/ Beiki.
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Hacrpoiika cetrt Wi-Fi

5. Haxmure Ha MHOTODYHKIIHOHAIBHYIO PYUIKY U BEIOepHuTE BKJI.
Ocmmmrorpady J0CTaTOYHO HECKOJIEKO MTHOBEHHH JIJIST TOTO, YTOOBI
YCTaHOBUTH COEAMHEHUE, 3aIPOCUTH | 3arpy3uTh aapec [P ¢ cepsepa ceTw.
3Havok ceTeBoro coenuHeHMst Wi-Fi (B IpaBoM BepxXHEM YTITy SKpaHa)
rmoAcBeYnBacTCs (OSIBIM).

6. Jlna BeixorroueHmst Wi-Fi BHOBE HOXMUTE Ha KHOTIKY BBIKJI.

OtobpaxeHue HacTpoek Wi-Fi

DTy Ipoleaypy UCIOIB3YIOT IIST HACTPOUKHM 0TOOpaxeHus HacTpoek Wi-Fi
ocrmutorpada.

Heo0xoaumoe ycnoBue: agantep 0ecripoBoaHbIX ceTeir Wi-Fi monkiodyeH k
ocumiuiorpady, Wi-Fi Bkmouen. Cm. Hacmpotixa, sxiouenue u omxnouenue Wi-
Fi na crpanure 169.

1. Haxwmute kHOnKy CepBHC Ha niepeHel maHenu.
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2. Haxwmure xHOIKY KoH(purypanusa 60KoBOro MeHO.

3. C nomompio MHOTroYHKIHOHAJIBHOI pyuky BeiOepuTe Kondurypanus
Wi-Fi n HaxxaTieM Ha py4Ky MOATBEPIUTE BHIOOD.

4. Bribepute Hactpoiiku Wi-Fi n Haxatuem Ha pydKy HOATBEPIUTE BHIOOD.
Ocuunnnorpad otodpakaet nHpopmarmio 06 aapece IP u Wi-Fi SSID, a
TaKxe 00 ypoBHE CUTHaa.
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Hacrpoiika cetn Wi-Fi

MpocmoTp u BbIOOP AocTynHbIX ceTen Wi-Fi

DTy IpoIeaypy UCIOIB3YIOT IS IPOCMOTPa 00HAPYKUBAEMBIX OCITIIIIOTpadoM
cereit Wi-Fi u Be16opa cetut Wi-Fi y1st ycTaHOBJICHHS COSAMHECHIS.

Heo0xoanmoe ycnoBue: agantep 0ecripoBoaHbIX ceTeir Wi-Fi monkimodyeH k
ocumuiorpady, Wi-Fi Bkmouen. Cm. Hacmpotixa, sxiouenue u omxnouenue Wi-
Fi na crpanuie 169.

1. Haxwmute kHOnKy CepBHC Ha niepeHel maHenu.
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2. Haxwmwure kHOTIKY KoH(purypanusa 60KoBOro MeHrO.

3. C nomomipio MHOroYHKIHOHAIBHOI pyuky BoiOepuTe Kondurypanus
Wi-Fi n HaxxaTieM Ha py4Ky IOATBEPIUTE BHIOOD.

4. Bribepute JlocTynmHbIe C€TH U HA)KaTUEM Ha PYUKY MOATBepauTe BeIOOp. Ha
9KpaH ocuuiuiorpada BBIBOIUTCS CIIMCOK 0OHapyskeHHbIX ceteil Wi-Fi u
YPOBHH UX CUTHAJIOB.

5. BriOepure ucnons3zyeMyro s cBsi3u ceTb Wi-Fi 1 HakaTHeM Ha pydKy
noaTBepanTe BbIOOp. OTMETKa B CETEBOM MEHIO YKa3bIBaeT Ha BEIOPaHHYIO
IUISl yCTAHOBJICHUSI CBS3U CETh.
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Hacrpoiika cetrt Wi-Fi

Hactpownka IP-agpeca B cet Wi-Fl (6e3 DHCP)

172

Ecmu B cetn oTcyTeTByeT npotokosr Dynamic Host Configuration Protocol
(DHCP) mst aBTOMaTHYECKOTO Ha3HaueHUs ocuniorpady aapeca IP, To ampec
IP u npyrue HaCTPOUKH CETH CEAyeT BBECTH BPYUHYIO IS TOTO, 9YTOOBI AaTh
BO3MOKHOCTH OCHHIUTOTPady MOIKIIOYHTHCSA K CETH. DTy MPOLEAYPY
WCTIIONB3YIOT U BBOAA anpeca [P ocimiorpada u cBSI3aHHBIX ¢ HUIM HACTPOEK
CeTH.

Heo0xonumoe ycnoBue: cienyeT MolyqyuTh NPpaBUIIbHbBIE HACTPOUKH CETU Y
cucteMHoro agmuHuctparopa (IP-agpec, Mmacky moaceTH, UTI03, UCTIOJIB3YEMBbIH
o ymomn4anuto, [P-agpec DNS-cepsepa u nopt HTTP).

1. Haxwmute kHOnKy CepBHC Ha niepeHeN maHenu.
2. Haxwmure kHonKy Kondurypauusi B 60K0BOM MEHIO.

3. C nomoripio MHOTOYHKIMOHAIBHOM pY4KH BbIOepuTe MyHKT Kond.
Ethernet moarsepauTe BEIOOp, HAXKAB PYUKY.

4. Bribepute nynkt Haznauenue IP-agpecoB u noarsepante BEIOOp, HAXKaB
pyuky. Ha skpane ocummorpada oTKpoeTcst JUajJoroBoe OKHO Ha3HAUCHHS
IP-anmpecos.

5. C nomorp0 MHOTO(PYHKIMOHAIBHOM PYYKH U KHOTIOK OOKOBOTO MEHIO
BBEJIUTE HEOOXOIUMbBIC HACTPOUKH CETH.

6. Haxwmure kHonky OK B 60KOBOM MEHI0, YTOOBI 3aIKiCaTh HACTPOHKH B
ocuuutorpad.

7. Ilposepbte, uro IP-anpec 3arpyxen B ocuumiorpad. (Cu.
pasnen Omobpasicenue adpeca IP — Ethernet ua ctpanuie 165.)

MOHO MPOCMOTPETH AMEMEHT MeHI0 « TecTup. JIoK. ceTmy». Tenepb B MEHIO
«Tectup. JIOK. ceTw» NobKeH oToOpaxkarbes MyHKT OK u nomkeH ObITh
BKITFOUEH (MMETh OeIbIil IBET) 3HAYOK TOKITIOYECHUS K CETH (B TIPaBOM
BEPXHEM YTITy SKpaHa).

NMPUMEYAHUE. Ecnu snemenm menio « Tecmup. nox. cemuy omobpasicaem Hem
omeema, ciedyen cOBMeCmHO ¢ CUCIEMHbIM AOMUHUCMPAMOPOM NPOSEPUMb
NONYYUeHHble 3HAYEeHUsL HACMPOEK U Yoedumvcs 8 ux koppekmuocmu. IIpoeepome
NPABUILHOCHb 66000 3HAYEHUL HACPOEK.
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Hacrpoiika cetn Wi-Fi

Hactponka agpeca IP B cetn Wi-FI ¢ DHCP

JlokanpHas ceTh ¢ moamepxkKoit mpotokosa Dynamic Host Configuration
Protocol (DHCP) aBToMaTndecky Ha3Ha4daeT ceTeBbie [P-aapeca n HacTpoiku
pudopam ¢ BKIIoUeHHOU rToanepxkoit DHCP, nanmpumep, ocmmumorpadam
cepur TBS2000B . DTy mponieypy HCIOIB3YIOT IS BKITFOUCHHS TPOTOKOJIA
DHCP u ans Toro, 9To0bI pa3pemuTh ocnwniorpady npuauMaTh aapec IP ot
ceteBoro cepsepa DHCP.

MMPUMEYAHUE. Cozoasaembie cpedcmeamu DHCP adpeca IP mozym mensamvcsi
Kaodicowlll paz npu KmodeHuy ocyuniozpaga u 3anpoce aopeca IP y cepgepa.
Ecnu onst ocyunnoepagpa mpebyemces nocmosinuwiil Heusmennwiil IP-adpec,
cnedyem nOLYHUmMyb €20 Yy CUCIEMHO20 AOMUHUCMPATOPA U 66eCMU €20 8
ocyuanoepag epyuHyIo.

Heo0xoaumble ycnoBus:

B COBMECTHMBIH aiantep OecripoBoaHoi cetn Wi-Fi moaKiIroueH K
ocumiuiorpady, Wi-Fi Bkimouen (Hacmpotixa, exniouenue u omxmouenue Wi-
Fi na crpanuue 169.).

= [IpuGop noKeH OBITH MOJKIIOUEH K CETH C BKIIFOYCHHBIM IPOTOKOJIOM
DHCP.

1. Haxwmute kHONIKy CepBHC Ha IepeHEN aHeH.
2. Haxwmwure xHonky Konpurypauusi B 60KOBOM MEHIO.

3. C momomibio MHOTOYHKIMOHAJLHONH PYYKH BEIOEPUTE ITyHKT
Kondurypauusa Wi-Fi u monrsepante BpIOOp, HaXkaB pydKy.

4. Brigennte smement DHCP.

5. Haxmure MHOTOQYHKIHOHAJIBLHYIO PYUYKYy U BbIOEpHTE MyHKT BriI.
Ocmmmtorpady J0CTaTOYHO HECKOJIEKO MTHOBEHHH, YTOOKI 3aITPOCUTH U
3arpy3uts [P-agpec ¢ cepsepa DHCP. DnemenTs! meHto « TecTup. JI0K. ceTn»
Teneph NOJKHBI 0ToOpaxkats OK, a 3Ha40K CBSI3U ¢ ceThIO (B TPaBOM
BEPXHEM YTITy 9KpaHa) JOJDKEH ObITh BKIIOUEH (OeIbIii).

6. 3mech MOXKHO y3HATh, Kakoi [P-anmpec ObL1 3arpysxeH B ocumiorpad. (Cwm.
pasnen Omobpasicenue adpeca IP — Ethernet Ha ctpanure 165.)
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Hacrpoiika cetrt Wi-Fi

BkntoueHue u BoiknoueHue npotokona DHCP (Wi-Fi)

JlokanpHas ceTh ¢ moamepxkKkoit mpotokosa Dynamic Host Configuration
Protocol (DHCP) aBToMaTndecku Ha3HadaeT ceTeBbie [P-aapeca n HacTpoiiku
pudopam ¢ BKIIoUeHHOU rmoanepxkoit DHCP, nanmpumep, ocmumorpadam
cepun TBS2000B . DTy npomnemypy UCHOIB3YIOT ISl BKIIOUSHHUS U BBIKITIOUCHIS
pexuma padotst ¢ DHCP.

Heo0xoaumble ycinoBus:

= CoBMecTuMBIif afantep OecpoBoaHbIX ceTelt Wi-Fi moakiroueH k
ocuuutorpady, a ocumuiorpad BriaroueH. Cm. pasaen Hacmpotika,
srouerue u omxuoyenue Wi-Fi Ha ctpanure 169.

= CerTb, K KOTOPO# TpeOyeTcs NOAKITIOUNTHCS, JOKHA HMETh BKITFOUEHHBIH
npotokon DHCP.

1. Haxwmute kHOnIKy CepBHC Ha IepeHEN MaHeH.
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2. Haxwmure kHonKy Kondurypauusi 60Kk0BOro MeHio.

3. C nomoipio MHOTroYHKIMOHAIBHOI pyukH BeiOepuTe Kondurypanus
Wi-Fi n Ha)xaTieM Ha py4Ky MOATBEPIUTE BHIOOD.

4. Tlopcserure BeIOOpOM dnemenT DHCP.

5. Haxmurte Ha MHOTO(PYHKIHOHAJIBHYIO PYUKY U BeIOepuTe BKJI.
Ocuunmnorpagy A0CTaTOYHO HECKOJIBKO MTHOBEHHH ISl TOTO, YTOOBI
3anpocuTh U 3arpy3uts aapec [P ¢ cepsepa DHCP. DnemenTsr MeHto
«Tectup. JIOK. ceTn» Teneps N0KHBI oToOpaxkars OK, a 3Ha40K CBsI3M €
CEThIO (B MPaBOM BEPXHEM YTy SKpaHa) JOJKEH OBITh BKIIOYEH (OeIbIit).

6. s BeiximtoueHnst DHCP BHOBb Ha)kMHTE Ha KHONIKY BBIK.I.
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[oaknoyeHue ocuunnorpadga K KOMNbHTEPY

[Nonxkmrounte ocumsutorpad HETOCPEACTBEHHO K KOMITBIOTEPY, YTOOBI MOKHO
OBLTO BBITTOJIHATH aHATN3 JAHHBIX, TOIY9aTh H300pakeHUs Ha SKPaHe WK
yIpaBisTh ociuiorpadom ¢ momornisio [K. [MoaxmounTs ocrmuiorpad k
KOMITBIOTEPY MOKHO JBYMS YKa3aHHBIMHU HIDKE CIIOCOOaMH.

= JlpaitBepsr VISA. [IpaiiBepsr VISA ncrons3ytoTcs mis oOMeHa
nHpOpMaIed MeKAy KOMIBIOTEPOM U OCLIILIOTPadoM ¢ IOMOLIBIO
nporpamMmHoro obecnedenus, Hanpumep Tektronix OpenChoice Desktop®.

= Cepsep coketa. Mcnons3yiiTe cepBep cokera, 4ToObI ocuuiuiorpag Mor
00MEHMBATHCS JAHHBIMU C yIAIEHHBIM TEPMUHAIBHBIM YCTPOMCTBOM HITH
KOMITBIOTEPOM.

Wcnonb3oBaHue cepBepa cokeTa

Cepsep cokeTa 00ecreunBaeT ABYCTOPOHHIOO CBSI3b 110 KOMIIBIOTEPHOH CETH,
pabotaromeii o mpoTtokouy Internet Protocol. Ilo ymomyanunto B ocuimsutorpadax
cepun TBS2000B cepBep COKETOB BKIIFOUEH.

UToOBI HACTPOUTH M UCIIOIB30BATh CEPBEP COKETOB MEXKY OCIMLIOrpadoM U
YIaJEHHBIM TEPMUHAIIOM MJIM KOMITBIOTEPOM, BBITIOJIHUTE YKa3aHHbBIE HUKE
IelCcTBUS.

1. Tloayuwure aapec ociuiorpada B JIOKaIbHOM CETH.

a. Haxwmure kaonky CepBHc Ha epeaHeil MaHeIw.
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b. Haxwmure kHonKky Kondurypauusi 60KkoBoro MeHio.

c. C nmomoupio MHOTO(YHKIIMOHATBbHOM pyuku BeiOepuTe Kond.
Ethernet u Ha)xaTHeM Ha PydYKy MOATBEPAHUTE BHIOOD.
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[Nonxkmouenne ocumiuiorpada K KOMITBIOTEPY
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2.

d. Bridepure [IapamMeTpnl JJOKAJIbHON CeTH M HAKATHEM Ha PYIKY
roaTBepauTe BeIOop. Octmmtorpad otodpasut aapec IP u npyrue
OTHOCSITHECS K CeTH HacTpoliku. 3anmmmure [P-aapec m HOMep mopTa
HTTP.

NMPUMEYAHUE. Ecnu ungpopmayus 06 aopece IP ne omobpadicaemcsi, HO
mpebyemcs obecnedums 00CMYn OCyuLoepaga Kk cemu, cieoyem
CBA3AMBCS ¢ AOMUHUCIPAMOPOM cemit OJisl peutenust BONpoca o chocobe
nonyuenusi aopeca IP.

Ecmu ncrons3yetcs I1IK ¢ OC Microsoft Windows, otkpotite kiaueHT Telnet.

NMPUMEYAHUE. B MS Windows 7 Heobx00umo npedsapumenvHo pa3peums
ucnonvzoeanue Telnet.

3arycTuTe CeaHc CBSI3M C MCIOIb30BAHUEM TEPMHUHAJA MEXY KOMITBIOTEPOM
u ocruiorpadom, BBE/II KOMaHIy Open ¢ yKa3aHHEeM CETEBOTro ajipeca
HOMepa nopra ocruiorpada.

Hanpumep, ecnu [P-anpec ocummnorpaga — 123.45.67.89, a B kauecTBe
HOoMepa noprta npumensiercs 3nauenue 4000, ucnoap3yeMoe Mo yMOTYaHHIO,
TO yTOOBI HAauaTk ceaHc, B okue Telnet B OC Microsoft Windows Beeaute
caenytoiee: 0 123.45.67.89 4000. [Tocie ycTaHOBKH COETMHEHUS
ocuuuiorpag OTIPaBUT HA KOMITLIOTEP SKPaH CO CIIPaBOYHON
HHpOPMALTUCH.

Tenepb MOXHO BBOJHUTH CTaHAAPTHBIE 3apOCHl, HarpuMmep *idn?. B
pe3yJbTaTe B OKHE ceaHca Telnet mosBUTCS CHMBOJIBHASI CTPOKA €
onucanueM npudopa. C nomomipio okHa ceanca Telnet MOXKHO OTIIPaBIIATH
JpyTHUE 3alpoChl K MPOCMAaTPUBaTh pe3ynbTaThl. CHHTaKCHUC KOMaH],
3aIllPOCOB ¥ KOJBI COCTOSIHUI CM. B PYKOBOZACTBE MPOrPaMMHUCTA, JOCTYITHOM
Ha BeO-caiite Tektronix.

NMPUMEYAHUE. Bo spems ceanca cesnzu ¢ ocyuniocpagom uepes
npunodcenue Telnet 6 OC Microsoft Windows ne nasicumatime knaguuty
BACKSPACE ua kxomnviomepe.
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OuctaHumoHHOe ynpaBneHue ocuunnorpad)oM ¢ noMoLibo Bed-opay3sepa
(e*Scope)
B ocmmnorpade nmeercs BctpoeHHBIN HHTEpdEiic e*Scope. Bed-0paysep
0oTOOpakaeT COCTOSIHHE TTPHOOpPa, ero KOH(PHUTYpAIHIO, IIO3BOJISET JUCTAHITHOHHO
YIIPaBIATH OcIuIorpadoM 1 HabmomaTs ocuiorpaMmel. K BeO-cTpanwmiie

octyuiorpada MOKHO TOIKITIOUYATHCS, MPOCTO BBens aapec [P mpubopa B
aZpecHoi cTpoke Opaysepa.

[IpenBapurensHbIe YCIOBUSA:
Ocmmtorpad moakmodeH k cetr (JIBC mmu Wi-Fi).
Ocuumnorpady Ha3HadeH anpec IP.

Cwm. pasnen Hacmpotixka JIBC uHa ctpanute 165. Cm. Hacmpotika cemu Wi-Fi Ha
crpanwurie 169.

1. Orkpoiite okHO Opay3epa Ha [1K.

2. Bsenute ampec IP ociimiorpada B ctpoxy URL 6payzepa. [Ipumep:
HTTP://135.62.88.157.

3. bpaysep HalAET 1 OTKPOET CTAPTOBYIO BEO-CTpaHULly ocuuiuiorpada
TBS2000B .

NMPUMEYAHUE. Ecnu 6payszep na IIK ne omobdpasicaem eed-cmpanuyy
ocyuanozpaga, yoeoumecs 6 mom, 4mo OCYUILoZpad nooKIoueH u
83aumooeticmayem ¢ 10KAIbHOU cemulo, K komopou IIK umeem docmyn, u
umo Ha I1K eseden npasunvuwiii aopec IP.

4. Bocnonb3ylTech MBIIIBIO U KYpcOpOM s BBIOOpa BKJIAZOK Opay3epa 1
B3aMMOJEHCTBUS C JOCTYIIHBIMU OpraHaMu ynpasieHus ocuunuiorpaga. C
MOMOIIBIO MBIIIY MOKHO OTKPBIBaTh MEHIO U MoAMeHI0. I ie Heo6xonumo,
WCTIONIB3YITE KIaBUATYPY U1 BBOJA YUCIOBBIX 3HAUCHHH.

NMPUMEYAHUE. Dynuryus noucka memxu nedocmynta 6 e*Scope.
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YcTaHoBKa HOBOW MUKpOMpOrpamMmmbl B ocuunnorpad

Kowmmanwust Tektronix MOXeT BBIITyCKaTh HOBBIE BepcHH BCcTpoeHHOTO [1O mst
ocruutorpada ¢ IeNbI0 YIIydIeHus paboThl CYIMIECTBYIONNX U T0OaBICHUS
HOBBIX (hyHKIHA. YTOOB! ycTaHOBUTH HOBOE BcTpoeHHOEe [10 Ha ocmmumorpade,
BBIMOJTHUTE YKa3aHHbIE HUKE JICHCTBHS.

1. Ilepeiinute Ha BeO-cauiT Attp://tek.com.

2. Bribepute myskT 3arpy3ku. B mento «3arpy3ku» B mone « TUIL
3AI'PY3KW» BeiOepute 3HaueHne «lIporpaMmmuoe obecriedeHne» 1 BBEAUTE

TBS2000B B mone «MOJIEJIb NJIN KITABUATYPA», a 3aTeM Ha)XMUTE
kHonky IIOUCK.

3. BriGepure camyto HOBYIO BEPCHIO IPOIPaMMHOI0 00eCIIeUeHUs U CleIyiTe
HWHCTPYKIUSM T10 ero 3arpy3ske. 3arpy3ute Ha [1IK mocnenHioro Bepcuio
BcTpoeHHoro [10 s Bamero ocumuiorpaga.

4. Pacnakyiite Qaiinbl u ckonupyiite ¢aiin TBS2000B .TEK B kopHeByr0
nanky ¢uenr-Hakonuresst USB.

5. Bxirounte nuTaHue ocuusuiorpada.

6. BcraBbTe 3anioMuHaroIee
ycrpoiictBo USB B nmopt USB Ha niepenneii nanenu ocuuniorpada.

7. Haxwure kHoniKy CepBHc.
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8. Haxwmure kHonky O0OHOBUTH MHUKpONporpamMmmy 60xoBoro MeHto. Ha skpan
BBIBOAMTCS coobOuieHre OOHOBUTH MUKPOIIPOrpamMMmy.

9. Bpamennem MHOToQyHKIIMOHAJIBHOW py4YKkH BeiOepuTe [la, 3aTeM HaxxMuTe
MHOT0(pYHKIHMOHAIBbHYIO PYUKY IJIsl yCTAHOBKH MHKPOIIPOIPaMMBI.

10. Cnenyiite HHCTPYKLUSM Ha SKpaHE.

NMPUMEYAHUE. He svixniouatime ocyunioepag u ne uzéiexaime USB-
HaKonumeb, NOKAa yCmanoska ecmpoenno2o 110 ne sasepuumcsi.
Bowisooumcs coobwenue o mom, ocyunioepagh Mo*CHO GbIKIOUUMD.
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11. [ocne 3aBepiieHNs] YCTAHOBKU MUKPOIIPOTPAMMBI BBIKITFOUHTE
ocrmutorpad, yaanute Hakonutes USB i BHOBB BKITIOUNTE ocuyniorpad.
JloxuTech BBIBOJIA COOOIIEHHS O BKIFOUECHHH OCIMIorpada Ha SKpaH.

12. JIns moATBepKIeHUsS] YCTAaHOBKH MUKPOIIPOIPaMMBI:
a. Haxwure kHOTIKY CepBHC.
b. Haxwmure kHonky Kondurypauusi 60xoBoro MeHio.

c. C nmomompo MHOTOYHKIMOHATIBHOI pydku BeioepuTe CocTosiHne
CHUCTEeMbI U HA)KaTHEeM Ha PYYKY OTKPOUTE DKpaH COOOIIEHHH O
COCTOSTHUH CHCTEMBI.

d. VYOemutech, 4TO BBHIBEJCHHAS HAa SKPaH BEPCUS MUKPOIPOTPaMMBbI
mpubopa COBMAIAET C TOJBKO YTO YCTAaHOBJICHHOH BepcHUeil.

13

[Tocne 0GHOBIEHUST MUKPOIIPOTPaMMHOT0 00eCIIeUeHHS U Tepe3arpy3Ku
ocuwiorpaga HeMeUIEHHO BBITIOHUTE KOMIIEHCALUIO CUTHAJILHOTO TPAaKTa
myTéM Hakatus kHomok CepBuc > Jlonmoan. > Kanuoposka >
CurHajibHbBIN TPaKT.

BbinonHeHne guarHocTu4YecKux NPOBEPOK

OTy npoueaypy UCHONB3YIOT U NPOBEPKU (PYHKIHOHATIBLHBIX MOAYJIEH
npubopa.

IMPUMEYAHUE. [Ipu évinonrnenuu camonpogepku Hacmpouiku npubopa 6yoym
copouenvt. Coxpanume meKkyujue HACMPOUKU 8 NAmMamu uiu 6 gatiie, umoodwvl He
nomepsimo ux.

MMPUMEYAHUE. Omcoedunume éce npobnuku u xabeau om 6x0006
ocyunnozpaga.

1. Haxwmurte kHonky CepBuc.

_ Utility | & s ]

Default
Setup

o
X1 f

B
H

06|l
u@ 5
BIEIE

Uty

Vertical Horizontal ) Trigger
Posiion

g ;
@,:::@

251

0
:
H

g H
& ]
@ E
S

2. Haxwmure kHONKY -BoJabiie- Ctp. 1 n3 2 60K0OBOro MeHIo.

3. Haxwure kHONKY J{HarHOCTHKA OOKOBOTO MEHIO.
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4. Haxwmwure kHoniKy CaMonpoBepka 00KOBOTO MEHIO JUTsI BBIBOJIA MEHIO
CamonpoBepka u cooOmieHuit Pe3yibTaThl CAMONPOBEPKH.

5. BpamenneM MHOTOQYHKIMOHAILHOI pyduky BEIOepruTe HavaTh
CaMoOMNPOBEPKY, 3aTeM HAKXMHUTE Ha MHOTO(GYHKIMOHAIBHYIO PYUKY I
3aIrycKa MPOBEPKH C MCIIOIH30BAHNEM HACTPOEK M0 YMOIYAHHUIO.
BrmonHerne caMoInpoBepKy 3aHIMAeT HECKOIBKO CEKYHI.

6. Bocmonp3yiiTech IpyruMu deMeHTaMu MeHI0 CaMompoBepKa, YTOOBI
03HAKOMHUTHCS C FICTIOIB30BaHNEM CAMOTIPOBEPKH; POBEPKH MOMKHO
BEITIONHATH 3a1aHHOoe KonmdecTBo pa3 (Ilerns. Koa-Bo pa3), moBropsars
OeckoHedHoe Yrcio pa3 (BBIMOJHATH HeMPEePBIBHO), BEITIONHATH TPOBEPKH
IO TIOJTyYEHUS OTPHULIATENIEHOTO PE3yNIbTaTa, MOCTe Yer0 OCTAHOBUTH
BEIMIOTHEHNE (BBIMOIHATH 10 0TKAa3a) WU BBITOIHATH IIPOBEPKY,
3aKOHYMBIIYIOCS HeycnenrHO (BbIMoJHATEL MpHU 0TKAa3e).

MMPUMEYAHUE. Tlocre évinonnenusi camonposepku 0OCyuinozpagp
soccmanagnusaen 3a600CKuUe HACMPOUKU NO YMOTUAHUIO.

Oo6yuatowee MO Courseware — oOy4yeHune U NPaKTMKa C UICNONb30BaHNEM

npuoopa

180

Brimonnsiite ynpasisieMble 1a00paTOpHbIE pabOThI HETTOCPEICTBECHHO HA
ociyuiorpage. MoxKHO IPOYECTb TEOPETUUECKHE 0030Pbl U U3YUHUTh
MPaKTUIECKUE METOIBI, & TAKIKE COXPAHUTh PE3yJIbTaThl JabopaTopHOH paboTHI.

C momompto otaensHOro 110 Courseware mns [1K, moctynmHoro Ha BeO-cTpaHwmie
https://ru.tek.com/software, MoxHO co3maBaTh MaTepuainsl Kypcos. [locme
CO3J1aHHS MaTEPHAJIOB Kypca UX MOXKHO IIEPEHECTH Ha BCE COBMECTHMBIE
ocumorpadsl ¢ nomousio Hakonutenst USB nim nporpammuoro obecneueHus
cepsepa TekSmartLab.

NMPUMEYAHUE. 110 TekSmartLab ucnonvsyem 6ecnposoorvle coedunenus OJis
CB513U MHOIICECBA OCYUTLIOZPAPO8 U UHBIX HACOIbHBIX HPUOOPOE C
YEHMPATbHBIM CEPEEPOM C NOMOWBIO NPOZPAMMHO20 unmepgetica. Ymobwvl
MOJICHO bb110 ucnovzoeams ocyuirocpagot cepuu TBS2000B emecme ¢ 110
TekSmartLab, neobxooum aubo USB-mpancueep Wi-Fi (ko0 0ns 3axaza
TEKUSBWIFI), 1u60 KOMMYHUKAUUOHHOE YCMPOUCMBO 051 NOOKTIOUEHUsL K
cepsepy TekSmartLab. [lonoinumenvhosie ceedenus cm. 8 pasdene Ocuyunnozpadgp.
Beeoenue s 110 TekSmartLab (Cnpaska W Ocyunnozpag. Beeoenue

» TekSmartLab).

MokHO Takxke 00paTUThCs K BeO-cTpanuiie odyyaroriero [10 Courseware Ha
caiite www.tek.com/courseware Jij1st 3arpy3Ku 00y4aroimux (paiaoB, CO3TaHHBIX
APYTUMU MOJIB30BATCIIAMUA, UKW BBIIPY3KH CO3AaHHBIX CaMOCTOATCIIBHO.
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MNMPUMEYAHUE. Daiinvt obyuaroweeo I10 Courseware cocamol 6 apxuebl
dopmama .zip. Pacnakyiime ¢hatin ooyuarowezo 110 Courseware u ckonupyiime
e2o Ha nakonumenv USB.

CopepxaHue chaina
obyyatowero N0, @gin o0yuaromero I10 Courseware MOKET COEpKATh 10 12 KypcoB, B

Courseware ocumwtorpade umeercs 6osee 100 Mb nocTynHoi namsTu s XpaHeHUs
KypCOB.

m  Kaxaplii kypc MoxkeT conepxath 10 14 nabopaTopHBIX paboT, Kaxaas u3
KOTOPBIX CHAaOKeHa 0030pOM U (hailiaMu ISl BBIIOJTHEHUS.

= Kypcel MoryT cojiepkaTh IpUMEPBI CUTHAJIOB, PE3YIbTUPYIONINE TaHHBIE U
MacK{ CUTHAJIOB AJIS MCIIONB30BAHUS yYAIIUMHUCS B KAUECTBE OMOPHBIX
MaTepHaioB.

= 3a JIONOJHUTENBHON HH(POPMAIIUEH 10 STHM MPHIIOKEHHIM 00paTHTECh K
nokymenTtanuu o odoyuatomemy 10O Courseware u I[1O TekSmartLab.
MO3KHO 3arpy3uTh JIEKTPOHHBIC BEPCHH 3THX PYKOBOJCTB C BeO-caiiTa
Tektronix (www.tek.com).

3arpyska obyuvarowero DTy mpoleaypy UCHOB3YIOT [l 3arpy3ku (aiina odyuaromero I10O Courseware.
thanna c Hakonutens USB ®aiin obyuaromiero [10 Courseware MoxeT copepkats 10 12 kypcos. B kaxmaom
Kypce MOeT ObITh 10 14 nabopaTtopHbIX padoT.

1. BcraBbTe comepkaniuii manky ¢ kypcamu Hakonutesnb USB B coequnuTens
USB nHa nepeaneit naHemnu.

2. Haxwmure xHonky CepBHuc.
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3. Haxwmwure kHOIKY OOHOBUTH Kype OOKOBOTO MEHIO.

4. C nmomomibio MHOTOQYHKIIMOHAJBHON PYUKH TIPOKPYTUTE CITUCOK (DaiiIoB
ManKky Kypca Juist 3arpy3ku. ViMeHa manku v ¢GailioB BEIBOASTCS B TIOJIE
Directory (Karayor) BBepxy dKpaHa Mo Mepe mepeMenieHns 1
MTO/ICBEYMBAHHMS DJIEMEHTOB CITHCKA.
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O6paboTka coobLeHmit 06

olmbkax

BbinonHeHue ynpaxHeHWi

182

nabopaTtopHbIX pabot
obyyatowero MO
Courseware

5. Orpimure ¥ NOACBETUTE MANMKY, COAEPIKAILYIO (hai ¢
pacuipenueM .workspace.

6. Haxwmure kHONKYy CMeHHUTH NanKy O0OKOBOT'O MEHIO JJIsl BpEMEHHOI'0
H3MEHEHUs paboueil ManKy Ha TeKYIyIo ISl YTeHUs 00ydarommx (Gaiinos.
BriOpanHast mamnka 1moJICBeYnBaeTCs B CIIUCKE.

7. Haxwure kHOKy OTHPaBUTH Kype OOKOBOIO MEHIO /IS 3arpy3KH Kypca B
ocmiuiorpad. Ocuumiorpad BEIBOIUT KpaTKOE COOOIIEHHE 00 YCIEITHOMH
3arpysKe.

[Tpu momrygenun coobmienus o6 ommbke «He HalineHb! (aiinb makeTa
MaTepHaJIoB Kypca» yOequTech, YTO BEIOpaHa Marka, cooepicauyas

¢aiin .workspace, u He ToBKO cam Qaiin .workspace, HO JTFOOBIE TpyTHE MAIKH,
KOTOpBIE MOTYT OBITH B marke oOydatomiero [10 Courseware.

Ha npencraBnennom Hibke pucyHke aiin .workspace (Ha cuHeM (oHe) sIBIsIeTCS
onunM u3 snemenToB nanku ST _AFG_EN MathAddition PKG (B 3eneHom
MPSIMOYTOJILHHUKE), TO €CTh CIeAyeT BEIOPATh U MOJCBETUTH AIEMEHT

ST AFG_EN_MathAddition PKG nns 3arpy3ku kypca. [1anka Package RSZI
(B KpacHOM MPSIMOYTOJIEHUKE) SIBJIAETCS MOMNANKON HanKu

ST AFG_EN_MathAddition PKG.

Directory: fusb0/ST_AFG_EN_MathAddition_PKG/.workspace
L | Typ Size
¥ ~ Removeable Media(0) Folder Free: 1.8GB
[> ® course_result 6 Apr2016 16:29:20 Folder
¥ ® ST_AFG_EN_MathAdditio--- 6 Apr2016 16:03:14 Folder

> ® Package_RSZI 6 Apr 2016 16:03:12 Folder
14 23:24:50

ST_AFG_EN_MathAddi-- 6 Apr 2016 16:09:30 File 4.33kB
FunctChkScrnlb.PNG 7Apr2016 13:33:14 File 19.8kB
FunctChkScrnlc.PNG 7 Apr2016 13:36:32 File 19.9kB

Ecnu coobmenne 06 ommbke BEIBOAUTCS MOBTOPHO, CIEIYET MOTMBITATHCSI BHOBD
3arpy3uTh (aiii Kypca ¢ caifta u BRITPY3UTh €ro B pUoop.

Joctyn k coep>kuMOMy JIabOpaTOPHBIX PAbOT MOKHO IOJIYYUTh HAKATHEM
kHonku Kype, pacnionoskeHHOH Ha nepenHeil manenu. Bocnonb3yitech
SKPAHHBIMH KJIABUIIAMYU U MHOTO()YHKIMOHAJIBHOM PYUKON I JOCTyIa K

12 Kypcam, Ka)ablii U3 KOTOPBIX MOXKET coJepkaTh 0 14 mabopaTopHbIX padoT.

Bri6paB mabopaTopHyIo paboTy, MOKHO POCMOTPETH 0030pHBIN pa3en,
BBITIOJTHHUTB JTA00PATOPHYIO padOTy B IMOIIATOBOM PEXHME, COOpaTh TaHHBIE,
MPOBEPUTH U COXPAHUTH PE3YJIBTAThl M CO3JIaTh OTUYETHI, COJICPIKAIIUC
MOJYYCHHBIC HAa KQXKIOM 3TaIe OCIUIIIOrPaMMBI.

Heobxomumoe ycnoBure: Kype 3arpyeH B ocIuuiorpad.
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1. Haxwmute kHOnKy CnipaBKa Ha NepeiHel MaHemH.

Trigge:

| st || yescure S — Hel
(2O @ o) @ p
==
Fine
Searsh ﬁ seea 0 q;r:.uplt st::ﬂ e
a
(o)
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2. BriOepure Kypc U3 CIMCKa HaKaTHEM KHOIKK 00KOBOro MeH10. OCHOBHas
001acTh SKpaHa 0TOOpakaeT CIIUCOK JAOCTYIHBIX B 3TOM Kypce
na0opaTopHBIX PadoT.

3. Bpamas MHOro(pyHKIHOHATBHYIO PYUKY, BEIOEpUTE T1a00paToOpHyIO padoTy
JUTS BBITTOJTHEHUS! M HAXKMUTE Ha PYUKY (eciu uMeeTcs Oonee OaHOM
nabopatopHOi paboThI).

4. Haxwmure kHOnKy O030p 00KOBOIO MEHIO AJIsl OTOOpaskeHHUs 00IIEro
OIUCaHMS TOTO, YTO MPEIIOJIaracTcsi U3y4uTh B ATOH J1abopaTopHOii padore.

5. Haxwure xHoniky IIponexypa 6oxoBoro MeHto. ClieyliTe HHCTPYKIHASIM
MIPOLEAYPHI.

= Ecnu Ha sTane BBIOIHEHUS IPEUIAraeTCsl CPABHUTH PE3YIIbTaThl,
HaXMUTE KHONIKY COOp 1aHHBIX OOKOBOTO MEHIO, HAKMHUTE KHOIIKY
Ilar 60K0BOT0 MEHIO, BOCIIONB3yHTECh MHOTO(YHKIIMOHAIbHOI
pyuKoii 1y1st BeIOopa HoMepa miara, u Bkitounte [loka3aTs ceblIKy
MEepeKIIOUYeHHEM KHOIIKM OOKOBOTO MEHIO B COCTOsTHHIE BKJI.
Ocuumnorpagd oToOpa3uT OMoOpHBIE MaTepUalbl IPUMEPOB AJISl 3TOTO
mara.

= Eciu Ha 3Tare BBIMOJHSHUS Tpe/iaraeTcs 0To0pa3uTh MacKy CUTHaa,
HaxxMuTe KHOTIKY COOp TaHHBIX OOKOBOTO MEHIO, HAXKMHUTE KHOIIKY
IIar 60KOBOT0 MEHIO, BOCTIOJIB3yHTECh MHOTO(QYHKIIMOHAILHOT
PYYKOi#1 UTsl BEIOOpa HOMEpa IIara, ¥ BKIFOUUTE 0ToOpaxkeHre Macka
WFM nepekiitoueHreM KHOTIKH O0OKOBOTO MEHIO B COCTOsIHUE BKJI.
Ocmiorpad oToOpa3uT ONOPHBIN MPUMEP MACKU CUTHAJIA U TIOKa3aHUE
CUETYMKA YUCJIa OMUOOK CPAaBHEHUS CHUTHANIA ¢ Mackol (pass (TpoiiieHo)
= curHai BHyTpH obnactu macku; Fail (He npoiineno) = Bech curnan
WJIM €T0 YacTh 3a IpeesiaMu 00JIACTH MacKH).
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CoxpaHeHue pe3ynbLTaToB
nabopaTtopHoi paboThi

184

obyyatoutero MO
Courseware

6.

= Eciu Ha 3Tane BHINOJIHEHUS IPEAIaracTcsi COXpaHUTh PE3yIbTaThl,
Ha)XMUTE KHOTIKY COOp JaHHBIX OOKOBOTO MEHIO, HAKMHUTE KHOIIKY
IIar 60K0BOTr0 MEHIO, BOCIIONB3YHTECh MHOT O YHKIMOHAIbHOI
pYUKol 17151 BEIOOpa HOMepa IIara, HAKMHUTE KHONKY THll JaHHBIX
OOKOBOT0 MEHIO M BEIOEPUTE THII HOJICKAIINX COXPAHEHUIO JaHHBIX
(Measure(ment) — u3Mepenue, n300paXKeHNe SKpaHa MM CUTHAII B
¢dopmare CSV). 3arem Haxxmute KHONKY COXpaHUTH pe3yabTaT
6okoBoro MeH1o0. Ocuuiuiorpad) COXpaHUT pe3yJIbTaThl BO BPEMEHHYIO
NaMsITh.

NMPUMEYAHUE. Cobpannsie npu evinonnenuu 1abopamophol padomol
PE3VIbManvl COXPAHSIOMCSL 80 8PEMEHHOU RAMAMU OCYUL02PAPA.
Pesynomamul ne Xpansamesi nROCMOSIHHO, eCliu MOIbKO OHU He COXPAHEHbl
6 omuéme na naxonumene USB. Yoeoumeco ¢ mom, umo pesyiomanoi
coxpamnenvl 6 omuéme.

CoxpaHuTe pe3yNbTaThl BBINOIHEHUS 1A00PaTOPHOI paboThI B (aiin oTuéTa
Ha Hakonutens USB. CM. pasnen Coxpanenue pe3ynsmamos 1abopamopHot

pabomwr ooyuarowezo 110 Courseware Ha crpanuue 184.

C nomouIpo 3TOH MporeIypbl MOXKHO COXPAHSATh NOJTY4YEeHHBIC Pe3yIbTaThl B
OTYET TPH BBITIOIHEHUH 00YYAaIOINX KYPCOB H J1a00paTopHBIX padoT B [10
Courseware.

1.

Haxxmure xHOTIKY OTueT 60KOBOTO MEH!0. Vcmonb3yiiTe oToOpaskaeMbie
KHOIIKH O0OKOBOTO MEHIO 1 MHOTO(YHKIMOHAJBbHYIO PYUKY IJII BBOIA
UACHTU(OUKAIIMOHHOIO UMEHH OTUETA.

Haxxmute knonky OK 60okoBoro meHto. Ocipuiorpad co3aet oT4éT u
oToOpaXkaeT ero Ha 3kpaHe. Eciu B 0Tu€Te HMEIoTCs OIMOKH HITH
HenocTaroas napopmarus, HaxkMmute kKHonky Hazaa 60KoBOro MEHIO U
IIOBTOPHO BBITNIOJIHUTE Iar UKW miaru, I/IH(bOpMaHI/II/I OT KOTOPBIX HEAOCTACT,
Y BHOBb 3alycTuTe npoueaypy Or4ger.

Ecau oT4€T 0Ka3pIBaeTCs MOTHBIM, HAXMUTE KHOTIKY COXpaHUThL OOKOBOTO
Men0. Ocmuiorpad coxpanset oT4éT Ha HakonuTelb USB.

Uto65!I yOenuThCs B TOM, YTO OTYET 3alHCaH, HAKMHUTE KHONIKY COXpaHHUTh
0T3bIB OOKOBOI'0 MEHIO, HAXKMHUTE KHOIIKY «YTpaBieHue GaitiaMmuy
OOKOBOTO MEHIO, HAlINTE U OTKPOITE Marky course_result (pe3ynbraThl
Kypca), HalJuTe U OTKPOWTE ManKy akTUBHOTO Kypca, HalIuTe U OTKpOiTe
Manky ¢ IMEHeM JIAOOpaTOPHOU paboTHl, B yOenuTech B HaIM4KH (aiina ¢
nMeHeM report.html.
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OpraHbl ynpaBneHus ocuunnorpacgom

OpraHbl ynpaBneHus
obnactn «<HABUIALUA»

Ha nepenneli nanenu pacnosoeHsl KHOKH MEHIO U PyYKH YIPaBICHUS
HaunboJiee 4acTo UCIONb3yeMbIX GpyHKIMA. B cienyrommx pasaenax mpuBOANUTCS
oO1iee onycanne OpraHoB ynpasieHus U X GyHKuui. [‘unepccbuiky B TeKcTe
3THX Pa3/eioB MO3BOJSIOT MEPEUTH K paslesiaM ¢ HoApoOHOH nHpopManuei o
KOHKPETHOM OpraHe yIpaBJIeHHUS.

DT KHOTIKY U PYYKH NMPEeTHA3HAYCHBI 7151 YIPaBISHHS OCIIIIIIOrpaMMaMH,
KypCOpaMU U APYTHUMH CPEACTBAMH BBOAA JAHHBIX.

T e e Navigation
Navigation _ Navigalion

Cursors
( oh?}j‘o\o { Zoom | [ Search ‘ ‘Measure

L

N B

o -

| Push toseed I <= j "Se'L'CIear} | = }

152524

Puc. 3: HaBurauus no 2 u 4 kaHanam B ocuunnorpacde TBS2000B

= C noMoIbI0 MHOTO(YHKIHMOHAJIBHON PyYKH MOKHO BEIOMpATh U
aKTHUBHPOBATh MEHIO MJIH APYTHE DJIEMEHTHI YIIPABICHHUS, TEPEMEILATh
Kypcop U 3a7aBaTh YKCJIOBbIE 3HAUEHUS TapaMETPOB ISl 3JIEMEHTOB MEHIO.

0 50,
& i
e, §i

R

o
ag®
| Push | to Select

152545

3Ha40K o B MEHIO, COOOIIEHHH UJIM JUAJIOTOBOM OKHE O3HAYaeT, YTO
MOJKHO HCIT0JIb30BaTh MHOTOQYHKIIMOHAIBHYK PYUKY IS
BSaHMOHeﬁCTBHH C DTUMHU DJICMCHTAMMU.

CuMBon CTPCJIKU IO py‘lKOﬁ 3aropacTcesd B Ci1ydac, Korjga MOXXHO
HCIIOJIB30BATh PYYKY AJId YIIPABJICHUA 00bEKTaMH Ha OKpaHC WIN
B3aHMO,Z[€I>’ICTBH$I C 3JICMCHTaMH MCHIO.

BpameHHe PYYKHU IO3BOJIACT IMOJACBETUTD DJIEMCHT MCHIO WJIN YIIPABJIATH
00BEKTaMU Ha 3KpaHe (HarpuMmep, KypcopoM WIH MPH BBOJIe OYKB HMEHH
(aiina).
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186

Haxartue Ha PYUKY IMO3BOJIACT BI)I6paTL MK BBECTH HO,Z[CBC‘ieHHLIﬁ 9JICMCHT
MCHIO, IEPCKIOYATHCA MCIKAY KypCOpaMU WJIM aKTUBUPOBATH 11OJIC MCHIO
JUIs BBOJJAa 3HAYCHMA.

Knonka Kypcop BkiIo4aeT 1 BBIKIIIOUACT 0TOOpaXKeHHEe KypcOpoB Ha
JKpaHe.

Bpamenue MHOToGpyHKIIMOHAJBHOMN PYUYKU U3MEHSIET ITOJIOXKEHUE
aKTUBHOTO Kypcopa (crutomrHas muHus ). Haxkatne MHOroyHKIMOHAJILHOM
PYYKH U3MEHSET aKTUBHBINA KypCop.

CM. Hcnonvzosanue Kypcopos 05 ulnoHenus usmepenui Ha ctpanune 111.
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N

Navigation Resources.
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HaxxaB kHOnIKy T0O4YHO, MOXHO BBIIOJIHUTH TOYHYIO HACTPOUKY C IOMOLIBIO
MHOroyHKIHOHAJbHOM pyuky, pyuyek IHoao:xkenue rpymnmn «I10
BEPTUK.» u «I10 'OPU3.», pyukun Macmrad rpynnst «I10 BEPTUK.» u
pyuku YpoeHb rpynnsl «3AITYCK».
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= Kuxomnka Jlyna no3BossieT 0ToOpa3suTh yBEIMUCHHYIO ocuuiorpamMmy. Cu.
Ipocmomp ocyunnozpamm 601610 OnuHbL: Komanoa «Macumabuposanuey
Ha ctpanuue 130.

= Knonku Houck n MeTtka («—— (npeapiaymas), — (crenyromas) u
YYCTaHOBUTB/COPOCUTD), 1 MHOTOPYHKIIHMOHAIbHASL PYUKa TO3BOJISIOT
N00aBJIATh METKH (TETH) K MHTEPECYIOIINM TOYKaM CHUTHAJIA Ha
OCIIJUIOTpaMMe U OBICTPO TEepPEeMEeNIaThCs K 3THM MEeTKaM. DTO BeChbMa
YA00HO HPHU UCCIICAOBAHUH 3aMCel CUTHAIOB OOJBIION JJTUTEIIEHOCTH.

Navigation

=0

Navigation

{ Zoom ‘ [Seamh } ‘Measure

Mark Search

] i

N o

[ Pu_;h‘ laS-eled [ = | [Sem:lear} | = J

Puc. 4: HaBurauus no 2 u 4 kaHanam B ocuunnorpacde TBS2000B

OpraHbl ynpaBneHus

OTOOPAKEHUEM MO Pyuxa Motomwennue rpymmsr «[10 TOPY3.» MO3BOASET NOACTPOUTD MONOKEHHE
FOpU3OHTanNun TOYKH 3aITyCKa BJIEBO MM BIPAaBO OTHOCHUTEIEHO COOPaHHBIX JaHHBIX 3aITUCH
CHUI'Haja.
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Haxxatue pyuku Ilos103keHue BO3BpaIaeT TOUKY 3aIlyCKa B LIEHTP dKpaHa (LEHTp
KOOPIMHATHOU CETKN).

NMPUMEYAHUE. Haoxcamue knonxu Touno (epynnot HABHTAI[HA) noszsonsem
BHINOIHUND MOYHYIO NOOCMPOUKY ¢ NOMOWBIO PYUKU PEYIUPOBKU NOTOICEHUSL.

Knonka Coop 1aHHBIX OTKPHIBAET MEHIO, UCIIONB3YEMOE I yCTaHOBKU
pekumMa cbopa JaHHBIX U BBOJIA IITUTEIHLHOCTH 3aIHCH.

OpraHbli ynpaBneHus C momompro opraHoB ynpasienus rpymisl «3AITY CK» onpenenstoT ycinosue
rpynnbl «3AMYCK» ~ Hauana cOopa TaHHBIX CUTHAJA OCIFILIOrpad)oM IS CO3/IaHus 3allUCH CUTHATIA.
Cwm. pazaen OcHoswbie npuHyunsl 3anycka Ha crpanuiie 42.Cm. pazaen
Hacmpoiika cunxponusayuu Ha ctpanuie 63.

Trigger

Level

to Set 50%

1525-25

Kuomnka meHIo 3anyc1c OTKPBIBAOT 0OKOBOE MEHIO HACTPOCK 3aITyCKa.

Bocnonb3yiiTech pyukoil Y poBeHb sl yCTAaHOBKH YPOBHS 3amycka. [Ipu
WCTIONIb30BaHUH 3TOW PYYKH YPOBEHB 3aITycka 0003Ha9aeTCsl TOPU30HTAIFHON
JINHUEMN.
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Haxwmure pyuxy YpoBeHb U1 yCTaHOBKH ypoBH: 3ammycka 50 % (cpenHss Touka
CHTHAJIA TT0 BEPTUKAJIH).

Kuomnka HpI/IHy)lI/ITeJILHO BBI3BIBACT COOBITHE HEMCUICHHOTI'O 3aITyCKa.

OpraHbl ynpaBneHus
rpynnbl «[10 BEPTUK.»

Vertical

(Push ] to Center
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FFT

f:\
Bus Scale
for
Trig Source
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A(g)

C nomotpto opranoB ynpasienus rpynmsl «I10 BEPTUK.» ycranaBnuBatot
HACTPOMKH 10 BEPTUKAIH (TI0JIO’KEHHE M MacIuTal) Ui KaKJ0ro KaHaja u
MO3BOJISIIOT BKJIIOUUTH U OTKIIOYUTH HACTPOIHKY HapamMeTpoB LI KaXI0ro
CUTHaJIA.

Pyuxu [osoxenue rpynmst «[10 BEPTHUK.» mo3BosIOT peryianpoBarhb
MOJIO’KEHUE OCIMIIIIOIPaMM CHTHAJIOB Ka)KJIOTO KaHaja 110 BEPTUKAIH.

Haxwmure pyuxy Ilosoxenune rpynmnsl «[10 BEPTUK.» nns nepememenus
OCLIMJUIOTpaMMBI, IPH 3TOM OIOPHBIN YPOBEHB 3€MJIM OCTAETCS B IIEHTPE
KOOPJMHATHOM CETKHU 3KpaHa.

NMPUMEYAHUE. Haocas knonky Touno (epynnvt HABHTAITHA), mooicho
BbINOJIHUMb MOYHYI0 HACMPOUK) MO PYUKOI.

®  C noMoIk KHONOK MEHIO KaHaoB 1, 2, 3 1 4 MOKHO OTKPHITH OOKOBOE
MEHIO, TI03BOJISIFOIIEE HACTPOUTH TapaMETPhl OTOOPAKECHHUS IO BEPTHKAIIN
JUTSL KKJIOT0 KaHaa (THIT BXOJla CUTHAJIA, TUPUHY MOJIOCHI IIPOITYCKaHUs,
3aTyXaHUe W TUI MPOOHUKA) WK YIPABIATh OTOOPAXKCHUEM WIIH 3aIIPETOM
0TOOpaKCHHS OCIMIUIOTPAaMMBI CHTHAJIA KaHana Ha nuciuiee. CM. pasaen
Yemanosxka napamempog 6xooa xanana na crpanune 51.Cwm. paznen Bv1goo
u yoaneHue uzoopaxicenus cueHaia Ha cTpanuge 87.

®m  Pyuka Macmra6 rpynmnst «[10 BEPTUK.» no3Bomnsier ycTaHOBUTH MacIITad
10 BEPTUKAIN (BOJIBT WJIM €AWHUII HA OHO AEJICHUE KOOPAUHATHOM CETKH MO
BEPTHUKAJIN) JUIS KAKJOTO KaHaua.

NMPUMEYAHUE. Hascas knonky Touno (epynnvt HABHTAITHA), mooicho
BbINOJIHUMb MOYHYI0 HACMPOUK) MO PYUKOI.
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AnemeHTbI ynpaBneHus
rpynnbl «<PECYPCbI»

190

®  C nomompio KHONIKK Pacy. MOXHO OTKPBITE H0KOBOE MEHIO, B KOTOPOM
MOXHO HACTPOUTH MTapaMeTPhI IJIs1 CO3AAHMS B OTOOPaKCHHSI pACIETHBIX
OCIIIJIOTPaMM, a TakKe 0TOOPa3uTh OCIHIUIOrpaMMy kaHana «Pacd.» Ha
dKpaHe WIH YAAINUTH ee ¢ 3kpana. CMm. pasnen Cozdariue mamemamuyecKku
3a0aHHbIX cueHanos Ha crpanure 118.

®  C nomompio KHONKKM ONMOPH. MOKHO OTKPBITH OOKOBOE MEHIO C JJIEMEHTaMHU
YIpaBJICHUsI U1l OTOOPAKEHUS OTIOPHBIX OCIJUIOTPAMM WIIH YJAJICHHS UX C
akpana. CM. pazaen Omobpaoicerniie ONOPHLIX CUCHALO8 HA
crpannte 129.Cum. pasnen H3sneyenue oanHvlx cueHaia Ha ctpanuie 146.

®  C nomompio kHONKK BII® M0xXHO OTKpHITH 3KpaH «bIId» 1 0ToOpazuth
00KOBOE MEHIO, B KOTOPOM MOYXHO HaCTPOUTH IMapaMeTPhbl 0TOOPaKEHHUS
BII®. Cm. pazaen Hcnonvzosanue BIID ons nonyuenus ceederuti o
yacmomHnom cnekmpe cuenana Ha crpanure 121.

Onementsl ynpasneHus rpynnsl PECYPCbI BkitouatoT MeHI0 Ui BEIOOpa
ABTOMAaTHYECKHUX N3MEPEHUH, COXPAaHEHUS U BOCCTAaHOBIIEHHS (paiiioB n3
BHYTpEHHEHN maMsTH 1 BHewmHero Hakonutenst USB, Bo3Bpara cocTostHUs
ocryuiorpada K 3aBOJICKAUM HACTPOWKAM 0 YMOJTYAaHUIO U YCTAaHOBKH
napaMeTpoB KOHPUTYpaIlUU CHCTEMBI, HAPUMep, BBIOOpa sI3bIKa HHTep(detica
MOJIL30BATEIIS, BPEMEHH U IaThl, HACTPOEK CETH U MHOTHX JIPYTHX.

Resources |

< |

L Measure

Save/
[ Recall J

Default
Setup J

-

Knonka U3mepeHnst OTKpPBIBAE€T MEHIO aBTOMaTHYECKUX U3MEPEHHUH, B KOTOPOM
MO’KHO BBIOpaTh BUABI H3MEPEHUH U HACTPOUTH OTOOpaKEHHE Pe3yIbTaToB. CM.
pasnen Buinoanenue asmomamuyeckux uzmepenuii Ha ctpanuue 95.

Knomka Coxp./BOCCT. OTKpBIBaeT O0KOBOE MEHIO JIsl YCTAHOBKH ITapaMeTPOB
COXpaHC€HUA U BOCCTAHOBJICHUA JaHHBIX. I/I306pa)KCHI/I$I Ha 5KpaHE€ MOXXHO
COXpaHSTh BO BHEITHHX (aiiiiax, JaHHbIE OCIIHIUIOTPAMM H HACTPONKH
ocrmuutorpada MOKHO COXPaHATh BO BHYTPEHHEH MaMATH FIIA BO BHEITHIX
¢aiinax 1 BoccTaHaBIMBATh MX 0TTyAa. CM. pasznen Boccmanosnenue dannvix Ha
cTpanwuie 145.

Knonka HacTpoiika mo yMoT4aHHI0 HEMEJIEHHO BO3BpAIllaeT HACTPOHKHU
ocuwiiorpada (ropu3oHTalbHbIE, BEPTUKAIBHBIE, MACIITA0, TOJIOXKEHUE, U T. 1.)
K 3aBOJICKUM 3HAYECHUSIM I10 YMOITYAHUIO. DJIEMEHT OOKOBOTO MEHIO ITO3BOJISIET
OTMEHUTH JEHCTBUE 110 BO3BPaTy HACTPOEK K 3aBOJACKUM 3HaueHHAM. CM. paznen
Boccmanosnenue 3a600ckux 3Havenull HACMpPoex NO YMOIUAHUIO OCYULIOSPADA:
komanoa «Hacmpoiika no ymonuanuio» Ha cTpanuie 85.
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Kuomnika CepBuc 0OTKpBIBaeT 60KOBOE MEHIO, I03BOJISIONICE H3MEHSTh
napameTpbl KOHQUTYpaIlMy CHCTEMBI, HAPpUMeD, S3bIK HHTepdeiica
MOJIb30BAaTENs, IATy U BpeMsi, napameTpsl cBs3u (Wi-Fi, JIBC, Ethernet),
3arpyxatb HoBoe 110 ocmmutorpada, u T. . Knonka CepBHC ITO3BOJISIET TaKkKe
YIPaBJISATH IOCTYIIOM U OTIEpanysIMU ¢ (paiaMy Ha TOJKITIOYSHHOM HaKOITUTENe
USB. Cwm. pazunen Hcnonvzosanue @pyukyutl ynpasienus Qaiiamu Ha
naxonumene USB Ha cTpanure 149.

lMpoyue opraHbi
ynpaBneHusl Ha nepeaHen
naHenu

{ Help } {Function] [Autoset} [ Single ’ {RunlStop}

1525-29

®  C nomornkto kHONIKKH CpaBKa MOKHO OTKPBITh OOKOBOE MEHIO, B KOTOPOM
MOYKHO TIOJIYYUTh JOCTYH K (PyHKIHAM J1abopaTOpHbIX 3aHsTHi Tektronix
Courseware. Cwm. pasnenst Ooyuarowee [10 Courseware — obyuenue u
NpaKkmuka ¢ ucnoiv3osanuem npubopa Ha ctpanuue 180 u cpaBKy 1Mo
HacTpoWKaM M U3MEpeHMsIM Ha 3kpane CnpaBka Be3ae (Cm. paszmen
Omobpadicenue cnpagku o nacmpouxax na skpane: « Cnpasra éezde» Ha
crpanutie 34.)

®  C nomoinpo KHONKYA WYHKIUSA MOYXKHO OTKPHITH OOKOBOE MEHIO, B KOTOPOM
MOJKHO BBIOpATh JIOTIOJTHUTENIBHBIC aHATMTUYCCKUE (DYHKIIMYU (KOT1a OHU
CTaHyT NOCTYNHBI B Oyaymux Bepcusx [10) u moayyuTs 10CTy K BBOTHOMY
0030py TEOPETUUECKUX OCHOB U BO3MOKHOCTEH ociuuiorpada
Ocuuniorpad. Beenenue (cm. pasnen @yuxyus Ocyunnocpag. Beedenue
Ha ctpanuue 37).

m  KHomka ABTOYCT aBTOMATHYECKU YCTAHABIMBAET HACTPOUKH 10 BEPTHUKAIIH,
0 TOPU3OHTAJIM U 3aITycKa JUisi cOopa TaHHBIX U 0TOOPaKeHHUs TOJIC3HOTO,
CTaOWILHOIO CUTHAJIA.

®  Kxonka QOQHOKpP OZHOKPATHO 3alMChIBAET COOpaHHBIE TAaHHBIC CUTHATIA.

IMPUMEYAHUE. Hascamue na knonky Q0HOKp npexpawaem pabomy
ocyunnozpagpa 6 pedxcume HeNpPepPbLIEHO2O COOPA OAHHBIX.

»  Knxomnka Ilyck/cTon nepekirodaeT peskuMbl paboThl ocouiorpada Mexay
HenpepbIBHBIM cOopoM ganHbIX curHanoB (Ilyck) u ocraHOBKOI cOopa
JaHHBIX CUTHAJIOB (CTOM).

m  Kunomnka File Save (CoxpanuTts (haiin, pacnonaraercs HaJl KHOITKaMH
OOKOBOTO MEHIO) HEMEJIEHHO BBITIOIHAET MPEABAPUTEIHHO
3alpOrpaMMHUPOBAHHYIO ONEPALIUIO COXPaHEHHs JaHHBIX B ¢aiin. C
MOMOIIIbI0 MEHI0O COXPAHUTH OT3BIB MOKHO HACTPOUTD MPOLIERYPY
COXpaHEHUs, KOTOpask BHIMOIHAETCS 0 HAKaTUIO KHOTIKM COXPaHEHNS.

»  Kuonka Menu On/Off (Mento Bkn/Briki, pacnonaraercs o KHOIIKaMU
OOKOBOTO MEHIO) MpeKpalaeT 0ToOpakeHue MEHIO Ha dKpaHe. DTa KHOIKa
MO3BOJIIET TaKXKe BKIIOYATh M OTKIIIOYATh OTOOPasKeHHE pe3yIbTaTOB
n3MepeHni u HacTpoek bIID.

PyxoBozcTBO 10 3kcmtyaTauun ocumiiorpagos cepun TBS2000B 191



[Tpunoxenus

Wcnonb3oBaHue cucteMbl  DTO BBOJHAS Tema O cucteMe MeHto ipubdopos TBS2000B .

MEHIo 1. Ha Hepe):[Heﬁ MaHC/IN HAXKMUTE KHOIIKY MCHIO, YTOOBI OTO6paSI/ITI:

Tpe6yeMoe MCHIO Ha 3KpaHe.
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CrpaBa Ha 3KpaHe ocuuiiorpaga oTKpoercst 00KOBOE MEHIO.

Tek Run Trig'd

Trigger
Type

ulse Width

Source
CH1

Polarity

Positive
Level

600.0mV

T

>24.00ns

Mode
2.00v 312kS/s JL>24.0ns A'ut:

2000 points ~ <10Hz & Holdoff

2. Haxwmure KHOIIKY OOKOBOI0O MCHIO, YTOOBI BLI6paTB QJICMCHT 3KPaHHOT'O
MCHIO, KOTOpPOC OTO6pa)KaCTC$I 10 HAXKATUIO STOM KHOIIKHU.

TﬁZ{ TBS 20008 SERIES DIGITAL OSCILLOSCOPE :'.‘::np
r O kel
=
b1 F LR
ol =
O D I
' =0
L — ) -0
= =) -

1525-54

3. BrIOpaHHEI 21eMEHT OOKOBOTO MEHIO OTKPBIBAET JIPYTrO€ MEHIO, a
WCIIOJIb30BaHIE MHOTO(PYHKIMOHAIBHOI pPYyYKH [T03BOJIAET MOJCBETUTD
3JIEMEHT OTOOPa’KEHHOTO MEHIO.
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4. Ecnu sneMeHT OACBEYEH, TO MIPHU HAXKATUN MHOTO(QYHKIMOHAJIBHOM pPYyUYKU
OyzeT moATBEepXKIeH BEIOOP 3TOrO 3JIEMEHTA U 33/1aH PEXUM ocuuuiorpada.

Trigger

Type

Runt

Source
‘ [ CH1

Trigger Type Polarity

v Positive

Pulse Width
Thresholds

600.0mV
600.0mV

Mode

CH1 2.00V 40?;15 312kS/s ICH1|'S Nareal
= 16.0( 2000 points  <10Hz & Holdoff

5. C nomomipio kHOTTKM MeH1o Bkil./BbIKJI. MOXHO 3aKPBITh MEHIO,
COOOIIEHUS U JPYTUE DJICMEHTHI, 0TOOpakaeMbIe Ha IKpaHe.

Telironix TBS 20008 SERIES DIGITAL OSCILLOSCOPE \\
0 Cd 6 (em)
O @ o &
O == O w@ M
De=a=13= | ooer
)
0= @ @-@ =
Ol ™ = n
— < Wa
& O =0 O
-
=0
L - E‘ 5y

=

1525-31

6. B HEKOTOPBIX MyHKTaX MEHIO [UIS 3aBEPLICHUS] HACTPOUKH TpeOyeTCsl BBECTH
qrciI0Boe 3HaueHue. C MOMOILIBI0 MHOTO()pYHKIMOHATBHON PYUKH U
KHOIIOK OOKOBOTO MEHIO ITOJICBETUTE, BEIOEPUTE U OTPETYIUPYHUTE 3TH
HaCTPOUKH.

7. Haxarue Ha kHONIKY TOYHO BBIKIIOYAET U BKIKOYAET BO3MOKHOCTh
BBINOJIHEHUS] TOYHOM HACTPOMKHU C MOMOIIBI0 MHOTO()YHKIMOHAJIBLHOM
pyuku. Knonky To4HO HCIIONB3YIOT BMECTE C MHOTO(YHKIIMOHAJIBLHOM
pyukoii, pyukamu Ilonosxkenne rpynn «I[10 TOPU3.» u «I10 BEPTUK.»,
pyukoit Macmrad rpynmns! «I10 BEPTHUK.» u pyukoil Y poBeHb rpynimsl
«3AITYCK».

B ykazaHHBIX HIDKE pa3/enax MpUBEACHbBI MPUMEPHI U3 OTBITa MPAKTHIECKOTO
WCTIIOJTb30BaHMS CHCTEMBI MEHIO.
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Cwm.
B Usmenenue s3vika unmepdhetica noiv3osameris Ha cTpanuue 15.
®  [I3meHenue damvl u 6pemMenu Ha cTpaHune 19.

B BwinoaneHue KOHMpOsa (PYHKYUOHUPOSanus Ha CTpaHuLe 24.

Pa3bémbl nepeaHen
nadenu

1. Kanans 1, 2, (3, 4). Bxoanple KaHaITBI ¢ YHUBEPCAILHBIM HHTEp(eiicoM
npoorukoB TekVPI.

‘1@

1525-32

2. Coegunntesqs PROBE COMP. [[ns HaCTpONKH KOMIEHCALUN NCKa)KEHUI
MPOOHUKOB HUCTIOJB3YIOT HCTOYHUK HPSMOYTOJIBHBIX HUMITYJIECOB U
COEIMHEHHE C 3EMIIEH.

BrixogHoe HanpsbkeHue: npuonus. 5 B Ha wactote mpubnus. 1 k'

KoHTakT 0nopHOTo 3a3eMJICHHUS, K KOTOPOMY HEOOX0AUMO TOJKITIOYUTh
MIPOBO/T 3a3eMJICHHSI IPOOHMKA.

CM. Komnencayus uckagicenutl naccusHo2o npoOHUKa Hanpsicenus Ha
cTpanuie 28.

3. Xoct-nopt USB 2.0.

® nnodoge

Tkt el
\
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Pa3bémbl Ha 3apgHen
naHenu

1. Coenmunutens Aux Out (BcomorarenbHblil Berxoxa). Otmnpasisier
OTpUIATEIBHBIA UMITYJIBC (TIEPEXO OT BRICOKOTO YPOBHS K HU3KOMY ) ITPH
HACTYIUICHUU COOBITHUS 3aIyCKa s CHHXPOHU3AIUHU IPYTOr0 TECTOBOTO
000pyIOBaHUS 110 COOBITUSM CHHXPOHHU3AIIHH.

NMTPUMEYAHUE. Bcnomozamenvusiii 6bixo00 Aux Out ebioaem cusnan 3anycka
U3 NOCIEOHe20 AKMUBHO20 KAHALA 00 mex nop, NOKA CAYACAuuil
UCMOYHUKOM CUHXPOHUZAYUU CUSHATL NOCIYNAem, 0aice eCiu IMom KaHal
OMKIIOYEH.

MMPUMEYAHUE. I1pu omcymemeuu cuenana na 6xooe ocyuiiozpagpa
scnomozamenvivlil 6b1x00 Aux Out gvloaem ciyuaiiHble UMNYIbCHI.

2. JIBC. [Ipenna3HadeH IS OIKITIOUEHUS K JTOKATHHOW BEIYHCINTEIHLHOM
cetn o unTepdeticy 10/100Base-T mist moctyna k paidmaM Wi IPUHTEPAM.

L] = @
ORROBNONO

3445-006

3. Xocrt-mopt USB 2.0. Cranmaptaeiii xocT-moptT USB 103BOJISET MOAKITIOYHNTH
tpaucusep Wi-Fi ¢ uatepdeiicom USB (amanrtep) s B3aMMOICHCTBUS C
OCCTIPOBOIHBIMU CETAMU (MCKIIOUNTEIIbHAS 0COOCHHOCTE IPHOOPOB
Tektronix cepun TBS2000B ) mmn Hakonutens USB jutst coxpaneHus
OCHWIITIOTPaMM, HACTPOCK, U300paKEHUI Ha SKpaHEe U MAKETOB 00YYaIONIHX
kypcoB 10 Courseware.

4. Tloprt ycrpoiicts USB 2.0. K BeicOKOCKOpOCTHOMY HOPTY ycTpoiictBa USB
2.0 nogxnroyatot 1K a5 AMCTaHIIMOHHOTO yIIpaBIECHNUS.

NMPUMEYAHUE. Kabens, coeounsirowuii nopm USB 2.0 ycmpoiicmea c 1K,
dosicen coomeemcmeosams cneyugurayuu USB 2.0 011 0bmena oanHvimu
6 pedicume High Speed npu nookntouenuu Kk xocm-Kowmpoanepy, maxice
pabomarowemy 6 pescume High Speed.
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AnemeHTbI rpaduyeckoro nHTepdeinca nonbL3oBaTens

[ToxazanHBIE HIKE IIEMEHTHI OTOOPAXKAIOTCS HA SKpaHe. Bee 3Th ameMeHThI
oToOpaXkaroTcs He OAHOBPEMEHHO. [Ipy BEIKITFOUEHHBIX MEHIO HEKOTOPHIE
MMOKAa3aHUs OKa3bIBAIOTCS 32 TpeiellaMi MacIITaOHOW CETKH.

10,0V W 400ns 250MS/s ICH 1 14:34:49
2000 points  L16MHz 26 Mar 2019
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Craryc cOopa naHHBIX 0TOOpaXaeT TeKYIUi peskuM cOopa NaHHBIX: cOOp
JAHHBIX BBITOJIHACTCS, OCTAHOBJICH WJIN BKJIIOUYCH MPEIBAPUTEIbHBINA
npocMoTp. Hike nmepeuncieHsl pesxuMbl perucTpanyy.

= [lyck: ocomuiorpad perucTpupyer ¥ 0ToOpaskaeT OCHUIIOTPAMMBI.
= OcraHoB: ocuwuiorpad NpeKpaaeT perucTpaluio JTaHHbIX.

= [IpokpyTka: npubOp MPOKPyIHUBAET MOCIEIOBATEIHHBIEC TOUKH
OCLIMJIIOTPaMMEI Ha SKpaHe CIpaBa HaJleBO. PexXuM MpoKpyTKU
BKITFOUAETCSI aBTOMATHYECKH, €CITH 33JJaHO BpeMsl pa3BEPTKU HE MEHee
40 mc/nen.

e

Trig'd

Fregu

10.0V 10.0V 250MS/s / o.0ov 14:34:49
2000 points  1.16MHz 26 Mar 2019

2. llpenBapurenbHbIN IPOCMOTP: OcHMILIOrpad OCTAaHOBJIEH, U ObUIH

rcnonb3oBaHsl pyuku Macmrad rpynmnsl «I110 I'OPU3.», MacmTad rpynmsl
«I10 BEPTUK.» unu [ono:xkeHue 1151 ©3MEHEHUs1 HACTpoeK. B pexume
PreVu (IlpeaBapurenbHbIi mpocMoTp) ocimiuiorpad orodpakaeT
HpeaBapUTEIbHOE N300paKEHNE OCIMIIIOTPAMMBI B CIIEAYIOLIEM IIUKIIE
cOopa TaHHBIX C N3MEHEHHBIMU HACTPOHKAMH ITOJIOKEHUS TN MaciuTada Ha
OCHOBE IIOCJIEAHUX 3apETrHCTPUPOBAHHBIX JaHHBIX CUTHAJIa B
MPEIOJIOKEHUN O TOM, YTO B IPUOOP MOCTYIIUT TOT K€ CaMblil CUT'HAJ MIPU
HOBBIX HaCTpOMKaXx.

WnpiMu cioBamuy, B pexxume PreVu (IlpenBapurensHbIil IpocMOTp)
ocruIIorpad HHTEPIpPEeTUpPyeT CTATHUECKYIO 3aHUCh TOCTIEaHEH
PETUCTPALIMK CUTHAJIA U3 TAMITH U OTOOpa)kaeT OCIIIIIOrpaMMy, KOTOpas
MOJKET 0Ka3aTbCsl HE COBCEM TOYHOI.
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He caenyet ucnons3oBats pyuku Macmrad rpymmsl «I110 T'OPU3.» nmn
Macmta6 rpymsl «[10 BEPTUK.» umu IoJioskeHue 111 UCCIeT0BAHAS
OCTaHOBIJIEHHOTO WJIM OJTHOKPATHO 3apETUCTPUPOBAHHOTO CUTHAJIA; BMECTO
3TOTO CIEAYEeT UCIONB30BaTh (QyHKIHIO Jlyna 1 MHOT0¢YHKIHOHAILHYIO

PYUKY.

Iloka3zaHue cocTosiHHE 3aIryCKa 0T06pa>1<aeT MEPCUNCICHHBIC HUKE YCIIOBUA
3aIryCkKa.

®  3anycK: CHHXPOHU3UPOBAHO
B ABTO: peTUCTpalUs TaHHBIX 0€3 CHHXPOHU3AIH
= [lpeasamyck: perucrpanus JaHHBIX A0 HACTYIUIEHUS COOBITHS

= 3amyck?: OXXuJIaHUE 3aIrycKa

Trig'd
N

Trig'd

cHl |G i \//
CH1 iod 0

CH1 [ J 400ns 250MS/s / ooov 14:34:49

= 2000 points ~ 1.16MHz 26 Mar 2019

3. 3nauok monoxkeHus 3amycka (T) yka3pIBaeT TOUKY MOMEHTA 3aIlycKa Ha
3alyCH CUTHAaJIA.

3HAYOK TOYKH pACTHKEHUS (OpaHXKeBbIi TpeyrobHUK ¥ cBepXy OykBHI T)
YKa3bIBaeT Ha IIEHTPATBHYIO TOYKY, OTHOCHTEIEHO KOTOPOH pydKa
yIpaBJICHHs MAaCIITA0OM TI0 TOPU3OHTAITN PACTATHBACT WIIH CKUMAET
ocuIorpaMmy (IIEHTpaTbHAS TOYKA PACTSIKCHU).

/\\//\ \\,/\ \/’/\\/\//\\\/?
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4. Ha ocwiorpamMmMe 3ammcy CUTHAIa 0TOOpa)aeTcsl pacioioKeHUE TOUKU
3aIycKa B 3alMCH CUTHaNA. [[BeT IMHUK COOTBETCTBYET I[BETY BHIOPAHHON
ocrutorpaMmbl. O61acTh B CKOOKaX — YacTh 3aITMCH OCIFIIIIOTPAMMEBIL,
oToOpakaeMoii Ha dKpaHe.

5. 3nauox Wi-Fi ykaseiBaer, uto amantep tpancuBepa Wi-Fi moakioueH k
ocrmyuiorpady.

6. 3nauyok «CeTh» yKa3bIBaeT HA TO, YTO OCIIMILIOTPAd MOAKIIOUEH K
JIOKaJIbHOM CETH.

7. 3nauok CoxpanuTh aiisl yKa3plBaeT Ha TO, YTO OCHMILIOrpad OTIIpaBiseT
¢aiin Ha Hakonutens USB.

DT-_I

8. 3nauok CnpaBka Be3je yKasbIBaeT Ha TO, YTo QyHKIMs «CrpaBKa Be3ie»
BKJIFOUEHA U MOXKET 0TOOpakaTh MH(POPMALIMIO O HACTpoiikax ocnuuiorpada
MU OTKPBITHH MEHIO.

9. OrtMeTKa ypOoBHS 3aITycka ITOKa3bIBaeT ypOBEHb 3allycKa JJIsi akTHBHOTO
(BeIOpanHOTrO) curHana. Pyduka Y poBeHb UCIIONB3yeTCs IS HACTPOMKU
YpOBHS 3amycka. BenmnunHa ypoBHs 3amycka oToOpakaeTcs Ha
TOPU30HTAIBHOU MTAHEIH IOKA3aHUM 3aIllyCKa B HUYKHEN 4acTH HKpaHa.
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[Ipu 3amycke o UMIyIbCaM MaJIOH aMILTUTYABI ocuiuiorpad otobpaxaer
JIB€ OTMETKH ypOBHEH 3amycka. B pexuMe 3amycka no UMMIyJjibcaMm Majaou
aAMIUTATYIBI PY9Ka « Y POBEHBY YIPABISAET TOIBKO BEIMIMHON HIKHETO
MoporoBoro ypoBHs. C MOMOIIFI0 MEHIO 3aIlyCKa MOXXHO HACTPOHUTH 00a
YPOBHS 3aITycKa.

.
/N

400ns 250MS/s [&EH / 0.00v 14:34:49
=700 3 2000 points  1.16MHz 26 Mar 2019

10. IToka3anus naThl ¥ BpEMEHH OTOOPAXKAIOT HACTPOIKHU ocimuniorpada. Cwm.
Usmenenue damot u epemenu Ha crpanuie 19.

14:34:49
26 Mar 2019

11. [Toka3zanus mapamMeTpoB OTOOpaKEHHS 110 TOPUZOHTAIN B TAPAMETPOB
3aIlyCKa BKJIIOYAIOT: THUII 3aIlyCKa, MAacIITa0 M0 TOPH30HTANIN, YACTOTY
JUCKPETU3ALNH, BpeMs 33JCP/KKH 3aITyCKa U TaHHBIE O JUTMHE 3aIICH
CUTHaJja.

250MS/s / 0.00v

2000 points | 1.16MHz
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[Noxazanuss CHHXPOHU3AUMH BKIIOYAIOT NCTOYHHK CUTHAJIA 3aITyCKa,
HampaBJieHIe N3MEHEHUS CUTHAJIA ¥ TIOPOTOBBI ypOBEHB 3arrycka. B coctas
MOKa3aHUH Tak)Ke BKIFOYAeTCs M3MEPEHHas 9acToTa CUrHana. B cocrase
MOKa3aHUI CHHXPOHHU3AINH JJIS1 APYTUX THUIIOB 3aITyCKa OTOOPaXKAIOTCS
npyrue napaMmeTpbl. Ha m3o0paskeHnN MmoKkazaHbl MOKa3aHUs I 3aITycKa Mo

dpoury.

/ 0.00v

1.16MHz

[Noka3aHus MOJI0KEHHUSI U MACIITA0A M0 TOPU3OHTAJIM OTOOPAKAIOT
HACTPOHKHU MaciiTaba o ropu30HTaIHN (BpeMsi Ha OCHOBHOE JIeJICHHE
TOPU30HTAIBHON IIKaJIbl; HacTpauBaeTcsd pyukoil Macmrad rpynmst «I110
I'OPU3.») 1 9acTOTy AUCKPETU3AIUHU (YUCIIO OTCUETOB B CEKYHIY).

B pexume 3anmycka Delay Mode (3agep:kka) 0ToOpakaloTcsl MOKa3aHus
BpPEMEHH OT MOMEHTa, 0003HAUEHHOTO CUMBOJIOM T, 10 3HAYKa TOUKH
pacupenus (HacTpauBaetcs pyukoi Iloso:xenne rpymist «I10 TOPU3.»).

C mOMOIIBIO PETYINPOBKH IMOJIOKEHUS TI0 TOPU30HTAIN MOXXHO BBECTH
3aJIepP’KKy MEKIY MOMEHTOM CHHXPOHU3ALUH U (PAKTHYECKUM HAYAIIOM
perucTpannu AaHHbeIX. UTOOBI MOMyInTh HHGOPMAIHIO O CHTHAJIE 10
HACTYIUICHHS MOMEHTA 3aIlyCKa, CIIEAyeT 33/1aTh OTPHUIIaTeIbHOE 3HAUCHUS
BPEMEHH 33ICPIKKH.

HpI/I BBIKJIIOYEHHOM PEKUME 3aJ€PKKH 5TO ITIOKa3aHUEC 0T06pa>1<aeT
PacCIioJIOKCHUEC MOMCHTA 3aITyCKa B 3allMCU OCHHUJIJIOIPAMMBI B IIPOLCHTAX.

400ns 250M5/s

=" 0.00000s 2000 points

[okazanue J{muHa 3anucH 0TOOpaXkaeT 3aperuCTPUPOBAHHOE KOJINYECTBO
OTCUETOB B JaHHOU 3anucu curHaina. Cm. Hacmpoiika onumenbHoCmu 3anucu
Ha cTpaHuue 82.

400ns 250MS/s

=" 0.00000s 2000 points
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12. TTokazanus kaHajga oToOpaxaroT Ko3hGUIIMEHT MacIITabupoBaHUs KaHaja
(dncino enuHUIT U3MEPEHHS Ha OJTHO JIEJIEHUE IITKAJIBI TI0 BEPTHUKAIIH ), THII
BXO/JIa CUTHAJIa, COCTOSIHNE HHBEPTUPOBAHHS CUTHAJIA H YCTAHOBJICHHYTO
IIFPUHY TOJIOCHI MPOITycKaHus ociuniorpada. HactpouTs ati mapameTpsr
MOXHO ¢ TToMotTsio pydku Macmtad rpymmsl «I110 BEPTHK.» 1 merIo
kaHayos 1, 2, 3 unu 4.

CH1 [T 2.00V

13. B nmoka3zaHusix u3mMepeHu 0TOOpakaroTCsl pe3yIbTaThl BRIOPAHHBIX
n3MepeHuii. MOXHO BbIOPATH 0 IIECTH U3MEPEHUH ISl OJTHOBPEMEHHOTO
0TOOpakeHUs pe3yabTatoB. CM. paszen Buinoanerue asmomamuyeckux
usmepeHull Ha CTpaHuiie 95.

C omompio KHOIKA MeHI0 BKJI./BBIKJI. MOXHO TTEPEKITIOUUTE PEIKUM
0TOOpaKeHHS WIIH TTPEKPATUTH OTOOpaKeHHE Pe3yIbTaTOB U3MEPEHUH Ha
JKpaHe.
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[Ipu BORHWKHOBEHNH OTPaHWYEHHS CUTHAJIA TI0 BEPTUKAIH PSIOM C

pe3ybTaTaMHi U3MEPEHUH 0TOOPaXKaeTCsl CHMBOJT A\ OrpaHnueHue
BO3HUKAET, KOT/Ia YaCTh KPHUBOW CUTHAJIA PACIIONIATaeTCs BBIIIE HITH HIKE
skpana. OrpaHrnueHre MOKET IPUBOANTD K UCKAKEHHUIO PE3yTHTAaTOB
n3MepeHnid. YToOBI TOIYyYUTh TOYHBIE PE3YIbTATHl H3MEPEHHH, C TIOMOIIHI0
pydex Macmra6 u Iono:xkenue rpymmst «110 BEPTUK.» oTo6pasute Bech
JMaITa30H 10 BEPTHUKAIN OCIIMIIIOTPaMMBI Ha SKpaHe.

14. UnankaTop OMOpHOM IMHUH CUTHAJA (C JIEBOW CTOPOHBI SKpaHa) MOKa3bIBaeT
YPOBEHB HYJIsSI BOJIBT CUTHANA. [[BeTa 3HaYKOB COOTBETCTBYIOT LBETAM
ocuuutorpamm. HacTpouTs mosoxeHue oCUILIOrpaMMbl MOXKHO €
nomorbsio pyuky Iosoxenne rpynmnsl «110 BEPTUK.».
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YcTaHoBKa MeTOK KaHanoB  YToObI ObUIO MpoIie HIASHTHPUIIMPOBATE 0TOOpakaeMble HA IKPaHE KaHAIBI,
MOJKHO JT0OAaBUTh METKH I HUX. MeTKa pacronaraercst Ha 3Ha4Ke OOpHON
JIMHUU OCLMJIIOTPAMMBI B JIEBOM CTOpOHE AKpaHa. B MeTKe MOKHO UCIIONIB30BAThH
10 32 cuMBOJIOB. UTOOBI MPUCBOUTH METKY KaHAITy, BEITIOJTHHUTE YKa3aHHbBIE HIKE
IEUCTBUSL.

1. Ha nepe}:[Heﬁ MaHC/IN HAXKMUTEC KHOIIKY BXOAHOI'O KaHaJia. OTKpOCTCH
CBSI3aHHOE C THM KaHaJIOM OOKOBOE MEHIO.

2. B 06okoBoM MeHIO HaxmuTe KHONKY MeTka. OTkpoercsi 00KOBOE MEHIO
«MeTtkay.

[}
Channell
Coupling

nc

Invert

A/ On off
Label
Bandwidth
Label
Full
an off
e Label
Preset
Label

Probe Setup

Offset

il s.00v 400ns 250MS/s &R / 0.00v

- 2000 points ~ 1.00MHz

3. UYro6s1t BKJIIOUUTD mnun BBIKJIFOUNTD TekcT METKH, C ITOMOIIBIO
MHOTO(YHKIHOHANBHOI pyukn BeiOepuTe myHKT MeTka BKJL./BBIKJL., a
3aTeM U C TOMOIIFI0O MHOTO(YHKIHMOHAIBHOM PYYKH BEIOEPUTE
HEOOXOIMMBIH BapHaHT.
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4. lloBopaunBasi MHOTO)YHKUHOHAJIBHYIO PYUKY, BEIOEpPUTE IIYHKT
IIpexycTraHoB/IeHHAs METKA, a 3aTEM HAKMUTE PYUKY, YTOOBI OTKPBITh
CIIMCOK METOK.

Trig'd

Preset Channell
Coupling
Dc

Invert
A | On off
Bandwidth

Full

Label

Probe Setup

Offset

5.00V 400ns /" 0.00v

=7 00MHz

5. IloBopaurBas MHOTO(pYHKIMOHAIBHYI PYUKY, IPOKPYTUTE CIIMCOK
«[IpenBaputenbHas yCTaHOBKa» U HailiuTe HeoOXoauMyto MeTKy. Ilocie
BCTAaBKU METKH €€ MO>KHO U3MEHHTb.

6. BriOepuTe BbIIEICHHYIO METKY, HAKaB MHOTO(YHKIIMOHAJIBHYIO PyuKy. B
JIEBOH YacTH dKpaHa 0TOOPa3UTCs TEKCT BRIOpaHHOU MeTKH. B mpumepe
HWKE MTOKa3aHo, Kak BEIOpaTh u 0ToOpa3znTs MeTky DTRCK.

r 2 63
Preset Channell
Coupling

DATA
bc

Invert
RIREL On off
Label
Bandwidth
ENABLE Laoe
& off Full

Label

DTRCK

Probe Setup

Offset

5.00¢ 400ns /" 0.00v
=" ,00000s ) 00MHz

More
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7. 3axpoiite cnucok «lIpeaBapuTensHas ycTaHOBKa», HaKaB KHONKY MeHI0
Bka./BeIKiI..

8. Ilpu HEOOXOAMMOCTH MOKHO U3MEHHUTH TEKCT METKH, BBITIOJIHUB YKa3aHHbBIE
HHKE ICHCTBHA.

a. IloBopaunBas MHOTOYHKIHOHAJIBHYIO PYUKY, BHIOEPHUTE 3HAUOK
KJIaBHATypBl B OOKOBOM MEHIO «MeTKa» 1 HaXKMUTE
MHOTO(YHKIHMOHATBHYIO PYUKY, YTOOBI OTKPHITH PEAaKTOP METOK.

b. B 60x0BOM MeHIO ¢ TOMOLIBbIO KHOTIKK BO3BpaT ynanute CHMBOJIEI B
Ha3BaHUH METKH.

c. IloBopaurBast MHOTO()YHKIMOHAJIBHYK PYUKY, BBEIICINUTE IEPBBIN
CHUMBOJI METKH, a 3aTEM BBIOCPHUTE €ro, HAXKaB MHOTO()YHKIMOHATBHYIO
pyuky. C momoripto KHOMOK A/a u !#? B 00KOBOM MEHIO MO>KHO
MEPEKIII0YaThCSI MKy PA3TUYHBIMA HAOOPAMU CUMBOJIOB.

d. IIpu HeoOXOIUMOCTH NOBTOPSITE NEHCTBUE C, TIOKA HE OYyAyT BBEACHBI
BCE CUMBOJIBI B HA3BaHUU METKH.

e. Ilo 3aBCPIUICHUN U3MCHCHHA MCTKU HAXKMUTEC KHOIIKY OK B 60KOBOM
MCHIO, YTOOBI MNOATBEPAUTHL MCTKY.

rapaHTMpOBaHHble TeXHU4YeCKnue XapakTtepucCTuku

CM. Cnpagounoe pykogooCcmeo no mexHuieCcKUM XapaKmepucmuxkam u ux
nposepxe 015 ocyunnoepagpos TBS2000B (vox 3akaza Tektronix 077-1538-xx),
TJIe MPUBOASATCS TapaHTHPOBAHHbBIC 3HAYCHUS TEXHUYECKUX XaPAKTEPUCTHK U
METOJUKH UX TPOBEPKH. ITO PyKOBOJCTBO CYIIECTBYET TOJIHKO HA aHTIIMHCKOM
SI3BIKE, €T0 MOYKHO 3arpy3uTh ¢ BeO-caiita Tektronix (www.tek.com/downloads).
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Hactpouku ocumnnorpada no ymonyauuio: komasaa «Hacrpoika no

YMOMYaHUIO»

208

B npeacraBneHHON HIKe TaONHIE EPEUUCICHBI HACTPOMKH ocuuiiorpada,
KOTOpbIE yCTaHABIIMBAIOTCS IPH HakKaTHH KHONKKM HacTpoiika mo ymMoJ4aHuio

rpynnsl «PECYPCbI».

INMPUMEYAHUE. I1pu nascamuu knonku Hacmpoiika no ymonuanuto na
ocyunnoepaghe omobpasicaemcs cueHan kanwana 1 u yoaraomes ece opyaue

CUSHATBL.
®yHKumaA HacTtpoiku n 3HavyeHus
C60p AaHHbIX Pexuwm: Mpumep
OnuHa 3anucu: 2000 Tovek
Kypcopbl Bolkn.
UcTouHmk: Ch1
[ucnnen Bpems nocnecsevyeHns:ABTO
Pexum: YT
MoaceeTka: 100 %
MacwrabHas ceTka: Bkn.
BrMo Ocuunnorpamma UCToYHUKa: Bkn.

En. u3m. no Beptukanu: abB, cp. ks.
OKHO: XeHHUHr

Mo ropusoHTanu

Macwrab (Bpemsi Ha OCHOBHOE A€MNEHNE FOPU3OHTANBHON
wkansl): 4,00 mkc/gen.

3agepxka: Bkn.

MonoxeHue Toukm 3anycka: 0,00 ¢

MaTemaTuyecku 3aaHHbIN cUrHan

WUcTounuk 1: Ch1
UcTouHuk 2: Ch2
Onepauus: + (cnoxeHue)

WU3mepeHus

WUctounuk: Ch1
BbiBpaHHble namepeHns: HeT

3anyck

Tun: ®poHT

Uctounuk: Ch1

Tun Bxoga: OTKpbITLIN BXOA
HaknoH: Hapacrarowui
YposeHb: 0,00 B

Pexum: ABTO

Mopt USB-ycTponcTs

MoaknounTb K KOMNbIOTEPY

Mo BepTUKany (Bce kaHanbl)

Tun Bxoaa: OTKpbITbIN BXOA

WHBepTupoBaHue: Bbikn.

Monoca nponyckanus: MonHas

OcnabneHve npobHuka HanpspkeHus: 10X

Monoxexue onopHoit nuHum: 0,00 B

Macwtab (BonbT Ha OCHOBHOE AeneHne BepTUKanbHON
wkanbl): 1,00 B
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Hactpowiku Knonka «Hactpoiika 1o yMoI4aHUI0» HE U3MEHSET CIIEIYIONINE HACTPOUKHU:
ocuunnorpada, Kotopble
He U3MEHAKTCA NpU
HaXXaTUU KHOMKKU

«Hactpouka no
YMOMYaHUIO» = CoxpaHEHHBIE B IaMITU HACTPOUKH

m  Bribop sa3b1ka unrepdeiica

m JlaTta u Bpems

m  CoxpaHeHHBIE B IaMSTH OMOPHBIE CUTHAIIBI

® JlanHbIe KaIUOPOBKH

m  Hactpoiika ceru Wi-Fi

®»  Hactpoiika npo6Huka (Tun u k03 HUIHEeHT ocnadbaeHus)

m Tekymas nanka ans coxpaHeHus Ha Hakonutene USB
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duanyeckan 3awmTa ocuunnorpacga

Jls1 3armuTe! ocpuniorpada UCIOIB3YHTE CTAaHAAPTHBIM 3aMOK C TPOCHKOM,
MIPUMEHSEMBIN 11T HOyTOYKOB.
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Bo3sgeiicTBMe npnbopa Ha OKpyxXaloLylo cpeay

YTunusauma npubopa no
OKOHYaHWUM CpOKa CnyxObl

210

YTunusayus
obopyaoBaHus

B sToMm pazzene comepxutcst HHPOpMANXS 0 BO3MOXKHOM BIMSHUH MPUOOpa Ha
OKPYKAIOIIYIO CpeNy.

[pu yrrnmu3zanun npudopa U ero KOMIOHEHTOB HEOOXO0MMO COOII0IaTh
NPUBEAEHHBIE HUXKE TIPaBUIIA.

ITpu U3rOTOBIIEHHH TOTO MPUOOPA UCTIONB30BATUCH TPUPOIHBIE PECYPCHI.
ITpubOp MOXKET COZEePIKaTh OMTACHBIE ISl OKPYIKAIOIIEH CPeIbl U 3I0POBbS
JIFOJIeH BEIIECTBA B CIy4ae ero HempaBUIIbHOHN yTHUIIN3AINH [0 OKOHYaHHH CPOKa
ciryx0bl. Bo m30exanue momnagaHus TAKUX BEIIECTB B OKPYIKAIOIIYIO Cpey U
JUISL COKPAIIICHUSI PacXo/ia MPUPOTHBIX PECYPCOB PEKOMEH/IyeTCsI 00ECIICYHTh
MaKCHMaJIBHO MTOJTHOE MIOBTOPHOE UCIIOIB30BAHNE MATEPHAIOB TIPH YTHIIH3AIMN
JIaHHOTO TIpubopa.

OTOT CUMBON 03HAYAET, 4TO AaHHBIA NpUBOp COOTBETCTBYET TpeGOBaHNUAM
EBponeiickoro coto3a, npueeseHHbIM B aupektusax 2012/19/EU n 2006/66/EC 06
YTUNN3aLMM SNEKTPUYECKOrO M 3neKTpoHHoro obopynosarus (WEEE) u
3MeMeHToB nuTaHmus. MHdopmaums o cnocobax yTunusauum npuseaeHa Ha Bed-
cawte komnanuu Tektronix (www.tek.com/productrecycling).
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A

ABTOMaTHYECKHE U3MEPEHHUS, BEIOOD, 95
ABTOMaTHUYECKOE MPHCBOCHNE UMEH (aiinam, 157

ABTOyCTaHOBKa
U3MEHEeHHE napoJs, 75

MOJIOKEHUE OCUUIUIOIPaMMBI, 73

COBETHI, 73
Ananrtep

BNC 50 Om, 3

GPIB — USB, 3

TEK-USB-488, 3
Anantep BNC 50 Owm, 3
Anantep GPIB — USB, 3
Anantep TEK-USB-488, 3

b

Beckoneunoe mociecBedenne (ocuIiorpaMma), 88

BI1®
HCKaXXEHMsI ocIuuiorpamm, 128

HaCTpOﬁKa CANHUIL I/I3MepeHI/I$I 10 BepTI/IKaJH/I JJIA
BII®, 121

HACTpO¥iKa MaciTaba o ropuzoHTanu ams bI1d,
121

HACTpOWKa OCHUIUIOrpaMMbl UCTOUHUKA BIID,
121

HacTpoiika tama okaa bII®, 121

HacTpoWKa LeHTpaibHOro nojioxenus bIID, 121
Oxno bikmana-Xappuca, 127

OkHo XeMmuHTa, 127

OxHo XeHHuHra, 127

oToOpaXkeHre OCIMIUIOrpaMMbl ncTouHuKa BI1D,
121

[IpsmoyroneHOE OKHO, 127

COBeTHI, 125
BOII
OCHOBHBIE ITOHATHS 00 OKHax, 126

B

BeprtukanbHoe cmenienue, HacTporka, 58
Bxmiouenue u Beikiouearne DHCP, 168
BKITIOUeHHE U BeIKItouenne DHCP (Wi-Fi), 174

PykoBojacTBO 10 3KCcIUTyaTanuu ocuusuiorpados cepun TBS2000B

Bxrouenue u Beikrouenne DHCP (Wi-Fi), 174

Brutounts GyHKIUIO
oTKIItoueHue, 74, 115
Boccranosnenue
JIAaHHBIE OCIMJLIOTpaMMEI, 146

HACTpOUKH ocriuiorpada, 145
¢aitnel HacTpoek, 145
(hatinel ocrmunorpamm, 146

Bpewmst 3agepxku (3amyck), 49

Bxon 3emisinoro nposoja, 51

Bxonx ¢ mogasienuem myma (3amyck), 47

Bxop curnana co cBSA3bI0 [0 IEPEMEHHOMY TOKY (Tak
Ha3bIBaeMBbIi 3aKpBITHINA BXOM), 51

Bxonx curHana co cBsI3pI0 IO TIOCTOSITHHOMY TOKY (Tak
Ha3BIBAEMBIA OTKPBITHIN BXOM), 51

Br16op yctpoiicta 1 nopra USB, 161
BricokouacToTHsIM BX0 (3amyck), 47
Brrautanue ocnmuiorpaMm (Mart. oreparuu), 118

a

Janusie, ocunmiorpamma (coxpanenue), 139
[arta u Bpems, uameHenue, 19

Jnuna 3anucu
HacTpoiika, 82

TIpeIeNbHBIN pa3Mep OTIOPHOM ImaMsITH, 82
JITTeNbHOCTH 3aIuCcH
OorpaHHuYeHue pazMepa Jis ociuuiorpamm bIIO,
121
s mpeoTBpalieHns AeKTPOCTaTHIECKOTO pa3psiia
3a3eMJIMTE CBOE Tello, 24

JloGaBieHre ocuiLIorpaMMbl Ha dKpaH, 87
JonmonHuTENbHBIE JOKYMEHTHI, 3
JlomoTHUTEbHBIE TIPUHAIIC)KHOCTH, 3

JlonoTHUTENBHBIE CBEACHUS
HoJIepKUBaeMble IPOOHUKH, 23

npoBepka pabounx XapakTepucTuk, 207

TEXHUYECKUE XapaKTepucTuku, 207
JlocTymnHbIe JOKYMEHTHI, 3

E

Enuauier m3mepenns mo Beptukaid (bI1d), 121

211
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X

Kectkuit yTasp mis mepeHockH, 3

3

3aBojIcKuE HACTPOIKH 10 yMordanuto, 208
3aBOJCKUE HACTPOMKH, 3arpyska, 85

3arpy3ka
¢aiin I[10 Courseware, 181

(hatinmer HacTpoek, 145

¢aitnsl ocpiorpamm, 146
3anepikka (3aIycK, pesKuM perucrpanun), 49
3azemistronuii Opacner, 24

3amyck
ABTOMaTH4YeCKHE PeKUMBI, 70

Bxox ¢ nogaBnenuem myma, 47
BricokouacToTHEIN BXO, 47

3amepxkKa (peXuM perucrparu), 49

3aIlyCcK, Korja (MMIyJIbC Majlold aMILIUTYIbl), 68
3aIycK, Korjaa (IMpuHa UMIyJjbcea), 66
3HAYOK oyIokeHus, 199

3HAYOK ypOBHA 3amycka, 199

HMITYJIBC MaJION aMIUIUTyAbl, 68

Nmirysc Matoit aMIUTMTY B, 3aaHHBIH, 46
MHTEpBaJ JI0 3aIycKa, 43

WHTEpBaJ Mocie 3amycka, 43

HCTOYHHUK, 66, 68

HaKJIOH, 44

HacTpoiika 3anepxku, 70

HacTpoWKa MUHUMAIBHOH 3a1epikku, 70
HuskouactoTHbIN Bxo, 47

OObruHbI pexxum, 70

OOBIYHBIN peKUM 3aITycKa, 48

OCHOBHBIE TIOHSTHS O PEXHUMaX 3aIycka, 47
OTKpbITHIN BXOA, 47

T10 IIUPUHE UMITYIIbCa, 66

MTOKa3aHUE 3a/Iep>KKH 3aIrycka, 202
MOJIIPHOCTH (MMITYJIEC MAJIOW aMIUTUTY/IBI), 68
TTOJISIPHOCTH (ITUPHHA UMITYJIbCa), 66
MOPOTrOBOE 3HaUeHHE (IIMPUHA UMITyJIbCa), 66

MOPOTOBBIC 3HAUCHHS (MMITYIIHC MAJIOH
aMIUTUTYB), 68

PexxnM aBTOMaTHYIECKOTO 3aImycKa, 47

Pexxum 3amepxku, 48, 70

pexumel, 70

Curnan mMayioit aMIUIUTYbI, 3aJaHHEIH, 46
T (IMUpHUHA UMITYIbCa), 66, 68

THUIIBI 3aITycKa, 46

ypoBeHb, 44

®poHT, 3a7aHHBIH, 46

Iupuna umnynsca, 3agaHHasd, 46
3aIycKk 1o UMITYJIBCY MaJlo aMILIUTYIbI, BBIOOD, 68

3amyck Mo UMITyJIbCY MaJIOH aMIUTHTYIbI, 3aJAHHOMY,
46

3arrycK 1o UMITYJIbCY MaJIOH aMIUTHTYIbI, 3aJaHHBIH,
46

3amyck 1o GpoHTy, 3a7aHHOMY, 46

3amyck 1o MHUpUHE UMITYJIbCa, BEIOOD, 66
3amyck 1o MmupruHe UMITYJIbCa, 3aIaHHOH, 46
3anmycTUTh perucTpanuo, 77

3amura namsatu, 159

3Ha40K
U3MEpEeHUs IIPU OTpaHWIEeHUN CUTHAA, 204

ITonoxxenue 3amycka, 199
Touka pacmmpenus, 199

Yposens 3amycka, 199
3HAY0OK M3MEPEHHH TTPH OTPaHWYEHUN CUTHAA, 204

3HA4YOK TOYKH paciiupenus, 199

u

M3menenne nanku (yrnpasiaeHue daimamu), 151

I/I3M€H6HI/IG PaCIIOJIOXCHHUA NJIs1 COXPAHCHUA (baﬁHOB
(USB), 151

Wzmenenue si3pika nHTEpdeiica nonp3oBaTens, 15
M3mepenne —Ckavok, 105

I/I3M€peHI/I€ «KonmaecTBo HapacTaromux (prHTOB)),
99

Wsmepenne «KomnuecTBo HUCXOAIIUX PPOHTOBY, 99

N3amepenne «KonnuecTBO OTpUIIATENbHBIX
HUMITYJIBCOBY, 99

Uzmepenue «KoanyecTBO MOIOKHUTEIBHBIX
UMITYJICOBY», 99

W3mepenne +Ckauok, 105
M3mepenne amrumutyabl, 103
W3mepenne Bpemenu Hapactanus, 100
W3mepenne Bpemenu cnaza, 100
M3mepenne BeICOKOTO 3HaueHUs, 104
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W3mepenne IMTENbHOCTH OTPULIATEIBHOTO
uMmiyibca, 100

W3mepenne 1IMTeNbHOCTH TaKkeTa UMITyJIbcoB, 100

W3mepenue ITUTETHHOCTH TOJIOKUTEITHHOTO
nMmItyibea, 100

Nsmepenune 3anepxku-33, 100

Uzmepenne 3anepxku-3I1, 100

N3mepenne 3anepxku-113, 100

Nsmepenne 3anepxku-I1II, 100

N3mepenne MmakcumanbHOTO 3HaueHus, 104
N3mepenne MUHUMATBEHOTO 3HaYeHUs, 104
W3mepenne Hu3koro 3HadeHus, 105

W3mepenne oTpuniatensHOro npeBbieHus, 105
N3mepenne oTpumatensHOM ckBaxkaoctH, 100
Nsmepenue neprona, 100

Wzmepenne momany, 106

N3mepenwne momany mo kpuBoi, 106
W3mepenune mosoKuTeNnpHOro npessiiennsd, 105
N3mepenne nonoxxutensHoi ckBaxkHocTH, 100
N3mepenne pazmaxa, 103

Wsmepenue cpensero 3Hauenus, 105
Wsmepenue cpenHero 3HaueHus nukiaa, 105
N3mepenne cpeaHeKBagpaTndeckoro 3HadeHus, 106

N3mepenne cpegHEeKBaApaTHUECKOrO 3HAUCHHUS
nukna, 106

Uzmepenue ¢aszer, 100

N3mepenus
—Ckadok (oTpHIaTeabHOe NMpeBhImenne), 105

+Ckavok (T0J10XKHUTEIbHOE TpeBhieHue), 105
Awmmutyna, 103

Bpewms napactanus, 100

Bpewms cniana, 100

BBIOOD, 95

Bricokoe 3nauenue, 104

JUINTENBHOCTH OTpULIATENBHOI0 UMITyJIbca, 100
JmUTensHOCTh MakeTa UMIyJI6coB, 100
JITMTEeTEHOCTD MOJIOKUTEIHHOTO UMITYJIhca, 100
3aJ1aHHbIe, 99

3anepxka-33, 100

3anepxxka-311, 100

3anepxka-I13, 100

3anepxka-I1I1, 100

KommuectBo Hapactaromux GpoHTOB, 99

KonmmgecTBo HECXOAAIINX (PPOHTOB, 99
KonuyecTBO 0TpHULIATENBHBIX UMITYJIBCOB, 99
KonudecTBO MONOKUTENBHBIX UMITYIBCOB, 99
Kypcopsl, 111

MakcumanbsHoe 3HaueHue, 104
MunumanbHoe 3Hauenne, 104
MOMEHTATBHBIH CHUMOK BCEX M3MEPEHHA, 97
Huskoe 3nauenue, 105

OTpaHUYCHHE CUTHAIA U U3MepeHus, 97
omnucanus, 99

OTKJIIOUCHHE TT0Ka3aHui, 95

OTMEHa BeIOOpa, 95

OTtpurnarenbHas CKBaxHoCTb, 100

IIepuon, 100

IInomans, 106

IImomans o kpuBoi, 106

IoKa3zaHus, 95

TlonoxurenpHast CKBaXXHOCTH, 100

Pa3zmax, 103

Cpennee, 105

Cpennee 3nauenue nukia, 105
CpemnexBaapaTuieckoe 3HadeHue, 106
CpenHekBaapaTuueckoe 3HaueHue nukia, 106
cTpobuposanue, 107

®da3za, 100

M3obpakenne dkpaHa, cCOXpaHeHue B daitr, 137
WHBepTHpOBaHKE BXOAHOIO CUTHaIa, 52
MNuctpykuus

ObIcTpast HacTpoiika ocnabnenus 1X u 10X, 56
BKJIFOUEHHE U BBIKJIIOUEHHE, 168

BKItoueHue U BeikitoueHne DHCP (Wi-Fi), 174
BKJIIOUEHHE U BRIKTIOUeHne Wi-Fi, 169

BKJTFOUCHHE W OTKJIIOUCHHUE PYHKITUH « DKpaH
XY», 91

BKItoueHue pyHkuuu «CrpaBka Be3aey, 34
BOCCTAHOBJIEHHE JTAHHBIX OCIIMILIOrpaMMBl, 146
BOCCTaHOBJIEHHE 3aBOJICKUX HACTPOEK, 85
BOCCTaHOBJIEHHE HAacTpoeK ocuuiuiorpada, 145
BOCCTAHOBJIEHHE HACTPOEK MO yMOITYaHHIO, 85
BOCCTaHOBJICHHE (DalJIOB ocMyuIOrpaMm, 146
BBIOOP aBTOMAaTHYECKUX U3MEPEHUil, 95

BBIOODP M3MEpeHus, mpumep, 26

BBEIOOpP Kypcopos, 111
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BBIOOp ycTpoiicTBa myst mopta USB, 161
BBIKJIIOUECHHUE ocumiuiorpada, 13
BBITIOJTHEHHE aBTOMAaTHYECKUX U3MepeHuil, 95

BBITIOJTHEHNE U3MEPEHUH C IIOMOIIBIO KypCOPOB,
111

BBIMOJTHCHUE KOMIICHCAI[MH UCKAKEHUN
curHanbHOTO Tpakra (SPC), 32

BBITIOJTHEHUE JIA0OPaTOPHBIX paboT Kypca, 182
BBITIOJTHEHHE TTPOBEPKH pabOTOCIIOCOOHOCTH, 24
Brerunranue ocrmiorpamm (Mart. onepanuu), 118
N00aBJICHUE OCIIUIIJIOTPAMMBI Ha 3KpaH, 87
3arpy3Ka 3aBOJCKHX HACTPOEK, 85

3arpysKa HacTpoek ocuwniorpada, 145
3arpy3ka (atina [10O Courseware, 181

3arpy3ka (haiioB ocnuuiorpamMm, 146
3aKpbITUE MEHIO, 15, 19

3alyCK pErucTpauuu curxana, 77

W3MEHEHHE JIaThl ¥ BpeMeHH, 19

WM3MEHEHUE 3HaUCHUS B 10JIe MEHIo, 19

W3MEHEHHUE NMapoiist PYHKIUH «ABTOYCTaHOBKaY,
75

W3MEHEHHE A3bIKa, 15

M3y4eHHE OPOOHOCTEN OCIIMILIOTPaMM
(macmrabuposanue), 130

MHBEPTHUPOBAHKE BXOJHOIO CUTHANA, 52

WCIIOJIb30BaHMIE BCTPOEHHOTO Opay3epa
ocmmntorpada (eScope), 177

HCI0JIb30BaHKE KHOIOK OOKOBOI'O MeHIO, 15, 19

WCIOIb30BaHKe Kypcopos, 111

WCTIIOJIb30BaHIE MHOTO(QYHKIIMOHAEHONW PYUKH,
15,16, 19

WCIIOJIb30BaHUE PEXUMA TIPOKPYTKH, 83

HCIIOJIb30BaHNE CUCTEMBI MeHIO, 15, 19, 192

WCITOJIB30BaHUE QYHKITHH «ABTOYCTaHOBKaY, 71

UcToNb30BaHue GyHKIUHN «MacitabupoBaHuey,
130

KHOIIKa OTKJIIOUEHHUs Kypcopa, 115

KHOTIKa OTKITIOYeHHUS (DYHKITUH « ABTOYCTaHOBKa»,
74

KOMIIEHCALIUS UCKaXKEHUI BHYTPEHHUX
CUTHAJIbHBIX TPaKTOB CUTHaja, 32

KOMIICHCAIINS TACCUBHOTO MPOOHUKA, 28
MacmTabupoBaHue Ha ocnuiuiorpamMmax, 130
HasHauenue [P-anpeca (6e3 DHCP), 167

HacTpoiika [P-anpeca, 166

Hactpoiika Wi-Fi, 169

HACTPOWKA BEPTUKAIBHOTO CMEIeHHUS, 58
HACTpOWKa aThl ¥ BpeMeHH, 19
HacTpoMKa JJIMHBI 3anucu, 82

HacTtpoiika JuTenbHOCTH HOTacaHus
OCIIHIIJIOTPaMMBI, 88

HACTpOWKa eTUHUIl U3MEPEHUS TI0 BEPTUKAIIN JIS
BII®, 121

HacTpoMKa 3a/1epKKH 3arycka, 70

HACTpOMKa 3aIycKa 110 UMITYJIbCY MaJon
aMIUTATY b1, 68

HACTpOHKa 3aIycKa 10 YCIOBUIO (MMITYJIBC MaJIOH
aMITTUTY BT, 68

HaCTpoIiKa 3aIycKa [0 YCIOBHIO (IIMpHHA
UMIyJbca), 66

HaCTpoIiKa 3amycKka o IHMpUHe UMITyJIbca, 66
HACTpOWKa HCTOYHMKA 3aITycKa, 66, 68
HacTpoiika KHONKH «CoxpaHuTh Qaiin», 142

HACTpO¥iKa KoMIieHcalmu (a30BOro CIBUTA B
KaHaie, 61

HacTpolKa mMacirada 1mo ropuzoHTam st bI1O,
121

HaCTpOﬁKa HaIpaBJICHUS U3MCHCHUA (BaHYCK oo

$ponrty), 70
HacTpoiika ocnabjaeHus: NpoOHHKa, 55

HacTpoiKa oclHIIOrpaMMbl icTounuka bI1D,
121

HacTpoiika napamerpoB Wi-Fi, 169

HACTpoOIiKa MOJIOKEeHHUs TI0 BepTHKaIH, 59
HACTpOHKa IMOJIOCKH MPOIyCcKaHus, 53
HACTpOMKa MOCIECBEUECHUSI OCLHUIIOIPAMMBI, 88

HACTpOHKa PacHoIOKEeHUS, UCIIOIb3YEMOTO 110
YMOJTYaHHUIO, [UISl COXpaHeHUs (aiaoB
(n3meHeHue nanku), 151

HACTpoOIKa pexuMa U3MepeHst ToKa (Jist
MPOOHUKA HATIPSDKEHU), 57

HaCTpoOMKa pekuMa peructpanuu, 79
HaCTpoiiKa pexuma perucrpanun «Boidopkay, 79

HacTpoiika pexxuma peructpanuu «Bricokoe
pasperenuey, 79

HACTpO¥iKa pexkuMa perucrpanyu «OOHapyKeHre
IMMKOBBIX 3HAYCHUI», 79

HacTpoiika pe>XKHUMOB 3ammycka, 70
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HACTpOIKa CMEIIeHHEe CUTHAJIa IO MOCTOSTHHOMY
TOKY, 58

HACTpOIKa CMELIEHNs] CUTHAJIA 110 IOCTOSHHOMY
TOKY, 58

HacTpoiiKa cTpoOupoBanus s u3mepenus, 107
HacTpoiKa TUIa BXoja curnaina, Sl
HacTpoiika Tuna oxkHa bII®, 121

HACTpOIKa TUIa MPOOHUKA (HANPsHKEHUSI, TOKa),
54

HacTpoiKa meHTpaIbHoro mojoxenus bIId, 121
HaCTpoMiKa s3bIKa, 15

HaCTpOIKa SIPKOCTH MOACBETKH, 93

obnHOBNEeHHe BcTpoeHHoTo 110, 178

OJIHOBPEMEHHOE IepeMelIeHIe 000UX KypCcOpoB,
111

OCTaHOB pErucTpaluu cursana, 77
otkmoueHue nopta USB ycTpoiicTs, 162
OTKPBITHE OMOPHBIX OcLuiLIorpaMm, 129
OTMEHA HACTPOEK M0 YMOIIYAHUIO, 85
oTMeHa QYHKITUH «ABTOYCTaHOBKa», 71
oTtoOpakeHne u3MepeHuil, 95
0TOOpaXeHHE KypCOpOB Ha dKkpane, 111

0TOOpaKEHNE MOMEHTAILHOTO CHUMKA BCEX
n3MepeHuid, 97

oToOpaXKeHre ONOPHBIX ocHuiuIorpamm, 129

oToOpaXkeHre OCIHIUIOrpaMMbl HcTouHHKa BI1D,
121

0TOOpaKeHHE CIIPaBKH I10 dJIEMEHTaM MeHto, 34
OYHMCTKA NaMATH ocuuiuiorpaga, 159
nepeuMeHoBanue (painoB u namox, 155
repeMeleHre KypcopoB Ha 3kpaH, 111

NepeMeleHne OCLHIUIOrPaMMBI (110 BEPTUKAIN),
59

MOJKIIIOYCHUE TPOOHUKOB, 22

MOUCK MH(OpMAIMU O TIOAJIEPKHBAEMBIX
npoOHUKax, 23

MIPEIOTBPAIEHUE TOBPEKICHHUS
9JIEKTPOCTATUYECKUM PA3pAIOM, 24

MpOBEpKa NPaBHIBHOCTH PabOTHI ocHuiuiorpada,
24

npocmoTtp IP-ampeca, 165
npocMoTp HacTpoek Wi-Fi, 170
npocmotp cBenenuit USBTMC, 163

MPOCMOTP CBEJICHUI O TEOPHH U MPHUHITUIIAX
pabots! ocrimuiorpados, 37

IPOCMOTP cIUCKa JocTynHbIX cetedt Wi-Fi, 171
Pexxum perucrpaunn «Cpennee», 79

CBsI3bIBaHUE Kypcopos, 111

CrnoxxeHue ocimyuiorpamm (Mart. oneparun), 118
CO3/1aHUE U COXpaHEeHHEe CHUMKa dKpaHa, 137
CO371aHNE MOMEHTAJILHOTO CHUMKA U3MepeHuid, 97
co3nanue nanku (Hakormurenb USB), 152
CO3/1aHNe pPacYETHBIX OCHMIIOrpaMmM, 118
COXpaHEHHUE NaHHBIX OCITHILIOTpaMMBI, 139

COXpaHEHHUE N300paKeHUs IKpaHa Ha HAKOIUTENb
USB, 137

COXpaHEeHHUe HacTpoek ocimntorpada, 141

COXPaHEHHUE PEe3yJIbTATOB Ja00PAaTOPHBIX 3aHATUI
¢ ucroiss3oBanneM [10 Courseware
(otuér), 184

yAaJeHHe OCIUIIIIOIPAMMBI ¢ 9KpaHa, 87
ynanenue (Haiios U mamok, 154

yIOAJIEHHBIN TOCTYT uepe3 BeO-Opaysep (eScope),
177

YMHOKEHHE OCLMIITIOTpaMM (Mat. oTepanun),
118

ycTaHoBKa BctpoeHHoro 110, 178
YCTaHOBKA HAKJIAIKH IS HY)KHOTO SI3bIKa, 18

tdhopmaTtupoBanue Hakonurens USB, 156
HurepBan 1o 3amycka, OCHOBHbIE TIOHSITHS, 43

WHuTepBan nocnie 3amycka, OCHOBHbIE MOHATHSA, 43

HNudopmarus o HacTpoikax, coxpaHeHue B haiiil win
B maMATh, 141

Uckaxenus ocumuiorpamm, BIID, 128
Uckaxenus, ocuuuiorpammsl bI1®D, 128
Hcnons30BaHue cucTeMbI MEHIO, 192
Ucrounuk curnana (bI1®), 121

K

Kamu6poska, 32

Knonka «ABToyct», 25

Knomka «Kypew, 191

Kuonka «Menio Bxi/Beikay, 191

Knonka «HacTpoiika o ymoiryaHuo»
KHOIIKa, 190
Kuonka «OxgHoKp», 191

Knomka «OmopH.», 189
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Knonka «Otkmtounts Kypcop», 115
Kuonka «[IpunyaurensHbIi 3amyck», 188
Kuomnka «Pacu.», 189

Knomnka «Peructpauus», 187

Knonka «CepBuc»
MeH1o, 190
Knomnka «Coxp./Bocct.», 190

Knomnka «Coxpanutsb daitm», 142

Knomnka «®ynkuusay», 191

Knomnka Autoset (ABToyctanoBka), 191

Knomnka Measure (M3meputs), 190

Knomnka Run/Stop (ITyck/ctom), 191

Kuonka BII®D, 189

Knormka BximroueHus: GyHKINNA «ABTOYCTaHOBKAY», 74
Knonka menro «3amyck», 188

Knomnka ympasienus xkypcopamu, 185

Knormka ympasierus Kkypcopom, 185

Kuonkun
«ABTOYCT», 25

Courseware, 191

BII®, 189

Nsmeputs, 190

Knonka «ABToycraHoBka», 191

Kypcopsr, 185

Menro «3amyck», 188

Memnto Bxi./Beiki., 191

Mento xananos, 189

Hactpoiika no ymomganuro, 190

Onnoxkp., 191

OrmopH., 189

[IpunyauTensbHbIN 3amyck, 188

[Myck/cTom, 191

Pacu., 189

Peructpauus, 187

Cepauc, 190

Coxp./Boccr., 190

Oyuknus, 191
Knonku «MeHio» kananos, 189
Knonku 60k0oBOTO MeHt0, ipumep, 15
Knonku ympasnenust kypcopom, 185
Kommnenc. npoOnuka, 25

KomneHcanus uckaxeHuil CUTHAIBHOTO TPaKTa
(SPC), 32

Kommencanwmst maccuBHOTO MpOOHMKa, 28
Komnencauus npobuuka, 28

Komnencanus (ha3oBoro csura B KaHaje, HaCTPOWKa,
61

Kommencanwmst ¢pazoBoro ciaBura, HacTpoiika, 61
Kondunennuanpaple nanHble, yaaneHaue, 159
Kypcopsr, 111

Kypcopsr ammmutyasr, 111

Kypcops! Bpemenn, 111

Kypcops! vactotsr, 111

Macmrab o ropuzonTtanu (bI1D), 121

Macmra6, o ropusonTtanu, 187
Macmrabuposanue, 130

Mar. onepartuu Haja IByMs OCIruIIorpamMmamu, 118
Mertka xanaina, 205

MHorodyHKIHOHAIBHAS pyUKa, 15, 16

MoMeHTaNbHBIA CHUMOK BCEX U3MEpeHuit, 97

H

Haxartue pyuxu «Ycranoska Ha 50 %», 188
Hasnauenwue IP-anpeca (6e3 DHCP), 167

Haxnanka s HyHOTO A3bIKa Ha MEepeIHEN MMaHeNH,
18

Haxmanku Ha repeaHioro MmaHemb (SI36IKH), 2
Haxunon, 3amyck, 44

Hacrtpoiika [P-agpeca (DHCP), 166
Hactpoiika natel 1 BpemeHu, 19

Hactpoiika KOMIIEHCAIIUHM UCKAKEHHH CUTHATLHOTO
tpakTa (SPC), 32

Hacrpoiika no ymomnuanwuio, 85

Hacrpoiikn ocrimmnorpada mo ymonganuto, 208
Hactpoiiku ocuuiutorpaga, mo ymondanuto, 208
Hactpoiiku, Bocctanosienue, 145

HacTtpoliku, KoTopble He U3MEHSIIOTCS IPU HAXKATUN
kHonkH «HacTtpoliika no ymomuanutoy, 209

Hactpoliku, coxpanenue B Gaidin uiu B mamsTh, 141
HwuskowactoTHsIi BX0A (3amyck), 47

0]

Oo6noBnenne BcrpoerHoro 110, 178
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O6mmue cBeeHnst 0 TEOpUH paboThHl ocHMILIOrpados,
37

OOBIuHBIH pexxuM 3ammycka, 48, 70
OrpaHnuenue curHana, 97
Orpanuuenue, curuai, 97
OnnokpatHas peructpanus, 77

Oxno bmkmana-Xappuca st bITO, 127
Oxno XemmuHra g bII®, 127

Oxkno Xennunra s BIID, 127
Omnrcanne u3MepeHuit 9acToTsl, 99
Omnmncanue 4acToThl, 99

Onwucanus uzMepenuit Bpemenu, 100
Omrcanus U3MepeHus aMILIUTy 61, 103
Onucanus u3aMepenus mwiowmany, 106

OHOpHaH NnaMATh U NpeaACiibHAasA JIIUTCIbHOCTD
3amnucu, 82

OmopHbIe OCIWIUTIOTPAaMMEBI, 0TOOpaxenue, 129
Omnpenenenne kaHaia coxpaneHHoro ¢aiina ISF, 157

Opransl ynpaBiieHUs
3amyck, 188

[To BepTukamm, 189
Oprans! yrpasierus Horizontal (ITo ropuzonTann),
187

Opransl ynpasnenus Vertical (Ilo Beptuxanu), 189
Oprass! yrpaBJieHHs 3ayckoM, 188

Ocnabnenue (mpoOHUK), 55

Ocnabnenue npobnuka 10X, 56

Ocnabnenue npobHuka 1X, 56

OCHOBHBIC TTOHATHS
aBTOMaTHYECKOE IMPUCBOCHUE NMeH daitmam, 157

BXOJ1 3amycka, 47

Bxox ¢ momgaBnenuem nryma, 47
BricokouacToTHBIN BX0, 47

3aJleprKKa 3aIrycka (peKuM perucrpamun), 49
Wsmepenust, cBsi3aHHbIe ¢ aMIuTuTy 10k, 103
W3mepennst, cBsi3aHHBIC ¢ TIOManabo, 106
W3mepenust, cBA3aHHBIE ¢ 4acTOTOH, 99
Wsmepenus, cesizanubie co Bpemerem, 100
HWHTEpBA JI0 3aImycka, 43

MHTEpBaJ MoCcJIe 3amycka, 43

WHTepBaJIbl perucrpanuu, 40

HcKakeHus ocriuutorpamm bIID, 128
KpyTH3Ha 3aIrycka, 44

Kypcopsl, 111
Macurabuposanue, 130
HuskouacrorHsiii Bxo, 47
OOBIUHEIHN pexuM 3aIrycka, 48
okHa BII®, 126

ociabyieHue MpoOHUKa, 55
OTKpEITHIT BXOI, 47

1oJjIoca Npomyckanus, 53

N0JIb30BaTENLCKUI HHTEpPENc PyHKIIH
ynpasnenus ¢aitnamu, 149

MOPOTOBOE 3HAUCHUE 3aITyCKa, 44
MOCIIECBEUEHHUE OCIMIIOTPaMMBI, 88
peructpanus, 40

PexxuM aBTOMaTHYIECKOTO 3aITycKa, 47
PEXUM 3aIepKKU CHHXPOHHU3AINH, 48
PexxuM 3amycka ¢ mepuogoM OIOKUPOBKH, 48
PEXUM TIPOKPYTKH, 83

PEXHMBI 3a1rycka, 47

peXHUMBI perucrpanuu, 41
crpobuposanue, 107
cTpobockonrueckuii ociniorpad, 39
THUIIBI 3a1TycKa, 46

YPOBEHb 3amycka, 44

Oxpan XY, 91
OcTaHOBUTH perucTpanuo, 77

Ocmorpamma
BOCCTAHOBJICHUE U3 (aiiyia wiu maMsartu, 146

BpeMs TTOCIIeCBeUeHNs, 88

JUTHTENBHOCTh IOTacaHus (IociecBeueHue), 88
nobaBjieHHe Ha dKpaH, 87

3arpy3ka u3 Qaira niam namsath, 146
Ocuunmnorpammsl BIT®, 121

oTo0paxeHne OCIMILTIOTPaMMBI, 87

pacu€THBIEe OCTIIIIOrpaMMBl, 118

COXpPAaHCHHUC B IaMAThH WK B OIIOPHYIO MMaAMATh,
139

yAaJleHue OCIIIIIIOTpamMMBl, 87

yaaJIeHue ¢ dKpaHa, 87

¢dopmatsr gannsix (CSV, ISF), 140

tdopmartsr ¢aitnos (CSV, ISF), 140
Ocuumnnorpag. Beenenue, 37
Otkmouenne opra USB ycrpoticTs, 162
OTKpHBITHIN BXOZ (3armyck), 47
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OTMeHa aBTOHACTPOMKH, 71
OTMeHa HaCTPOMKH 10 YMOJYaHUI0, 85

OTtobpaxeHue
HCKakeHust ocruuiorpamm, bIID, 128
OTtobpaskeHHe CIIPaBKH IO JIEMEHTaM MeHIo, 34

]

[TamsTh, cTupanue, 159

[TapameTpsl BX0o/1a KaHaja, yCTaHOBKA, 51
[Tapons, GyHKIMS «ABTOyCTAaHOBKa», 75
[lepen ycranoBko#H, 1

[TepenmenoBanue ¢GaitiioB 1 Manok (HAKOIUTETb
USB), 155

[lepemennoe nocnecBeueHue (ocuuuiorpamma), 88

[TepemerieHne MOI0KEHUS OCLMILIOTPaMMBbI IO
BepTHUKaAIH, 59

IIutanue
BBIKIIL., 13

OoTK/IIOUeHHuE, 13
[To BepTukanu

MO3UIIIOHUPOBAHUE U ABTOYCTAHOBKA, 73
[ToBpexaeHne MEeKTPOCTATUYECKUM Pa3psiioM,

npeaoTBpalleHue, 24

[Toracanwue, ocrmorpamma, 88
[MognepxuBaembie mpodoruku TekVPI, 3
[Nonkmrouenue k komnsroTepy, 175
[Tokxazanue BpeMeHU 3aaepxku, 202

IToka3anmns
aBTOMaTHYECKHUE M3MEpeHus, 95

BpEMsI 3a/Iep>KKH 3aIrycka, 202

n3mepenus, 203

W3MEPEHUs MPU OTpaHUYeHUH cuTHaa, 204

Kypcopsr, 111

MOMEHTATBHBIA CHUMOK U3MepeHuit, 97
[Tokazanus uzmepenuit, 203
[TonoxeHne oCUUIOrPaMMBI TI0 BEpTUKAIH, 59
[TonoxeHue no BEpTUKaIH, HACTpOHKa, 59
[Tonoxxenue nentpa no ropuzontaimu (bI1dP), 121
[Tomoca mporryckanus, MoaemH, 9
[Tonoca mpomnyckanus, HacTpoka, 53
[Tocnecsedenue, ocumiorpaMmma, 88

[IpaBuna mmeHOBaHUS (ailioB, co3qaBacMBbIC
aBToMaTHdecku, 157

[IpaBuna cmens! nanku, 152
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[penoTeparieHue MOBPEXKIACHUS
3JIEKTPOCTATHIECKUAM paspsaoM, 24

HpI/IHa,I[JIC)KHOCTI/I
JOIIOJTHUTCIIBbHBIC, 3

CTaHJapTHEIE, 1
IIpucBoenue meTku kaHaity, 205

IIpobHMKH
TekVPI, 22

UCIOJIb3yUTE MaKCUMAIbHO KOPOTKUM MPOBOJ
3a3emMiieHus, 31

HacTpoiika ocnabnenus, 55

HacTpoiKa pexuMa U3MEpEeHUs Toka, 57
ocna0ienue, 56

MoA/Iep)KUBaeMbie, 23
noanepkuBaembie mpooHuku TekVPI, 3
MOJK/IIOUCHHE, 22

THUI TPoOHUKA (HApsDKEHMsI, TOKa), 54

THIIBI, 22
IIpo6nuxu TekVPI, 22

[IpoBepka paborocmnocobHOCTH, 24

[IpoBepka paboumnx xapakTepucTHk, 207

IIpoBox 3a3emieHus IPOOHWKA, COBET, 31

IIpocmortp IP-agpeca, 165

IIpocmotp cenenuit USBTMC, 163

[Ipoueayps! NpOBEPKH TEXHUIECKUX XaPaKTEPUCTHK,

4
[Ipssmoyronbroe okHO BIID, 127
[yck/crom, 77

P

Pa3znémnl
KOMITIeH caus nmpoouuka, 195
Pacuérusie ocrimmtorpammel, 118

Peructparus
3a/TaHHBIE PEKUMEI, 41

uHTepBasl, 40

onpenenenue, 40

Pexxum «Bricokoe pasperienney, 41
Pexxum «Cpennee», 41

pexuM BBIOOpKH, 41

peXUM OOHAPYKEHHUS TTUKOB, 41

PEeKUM 0OHapy>KeHHsI TMKOBBIX 3HaYCHUH, 41
Pexum «M3mepenne Toka» (MpOOHUKHM HATIPSDKEHUS ),
57
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PexxuM aBTOMaTHUECKOTO 3ammycka, 47, 70

Pexwum 3anepxku cuaxpoHusanuu, 70

Pesxxum peructpanmu «Breibopkay, 79

Pexxnm peructparnuu «Bricokoe paspemenuey, 41
Pexum peructpanun «Iluk-gerekropy, 41, 79
Pexwum peructpanuu «Cpenneey, 41, 79

Pexxum peructparuu BEIOOPOK, 41

Pexwum perucrpanuu, HacTpoiika, 79

PexuM CHHXpOHM3AIMU C TIEPUOJIOM OJIOKUPOBKH, 48
Pexxum, mpokpyTka, 83

Pexxumel, 3amyck (BbiOop), 70

PykoBojcTBa 10 3KCILTyaTauy npuodopos, 3

PykoBoacTBO
MPOBEPKa TEXHIUYECKUX XapaKTEePHUCTHUK, 4

MporpaMMupoBanue, 4
TEXHUYECKUE XapaKTCPUCTHKH, 4
TEXHUIECKOE 00CITyXKuBaHue, 4

JKCIUTyaTanus, 4
PyKkoBOZICTBO MO TEXHUYECKOMY 00CTYKUBaHUIO, 4

PykoBoacTBo nmporpammucta, 4
Pyuka «Macmrad» rpymmsl «[10 BEPTHUK.», 189
Pyuxa «Hax. nns ucer. 3amycka», 189
Pyuxka «Hax. miis nuenTpuposan.», 189
Pyuxka «Ilomoxxenne» rpymmsl «I110 BEPTHK.», 189
Pyuxa «Yposens 3amycka», 188
Pyuka HacTpoiiku MacmTaba rmo ropuzoHTany, 187
Pydka HACTpOHKH MTONOXKEHUS TI0 TOPpU3OHTAH, 187
Pyuku
«Ilonoxenney» rpynnsl «I[10 BEPTUK.», 189
Macmrab no Beptukanu, 189
Macmtab mo ropu3onTtany, 187
Hax. nns ucr. 3anycka, 189
Hax. nns nentpuposas., 189
Haxxatue «YcranoBka Ha 50 %y, 188
[Tonoxxenue no ropuzoxTany, 187
Yposens 3amycka, 188

C

Css3pIBaHKE KypcopoB, 111

Cepsep cokeToB, 175

Cepruduxar kanuOposkw, |

CucreMa MeHI0, UCITOIb30BaHue, 192

Cucrema MEHIO, HCIIONIB30BaHue (mpumep), 15, 19, 24
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Crnoxenue ocuwiorpamm (mMat. onepauun), 118

CwmerieHre OCIIILIOTPaMMBI 110 TIOCTOSTHHOMY TOKY,
58

CwmereHre CUTHAJIA TI0 TIOCTOSIHHOMY TOKY,
HacTpoiika, 58
CHHUMOK 3KpaHa, co3nanue, 137

CoBethl
aBTOMAaTHYEeCKOE UMECHOBaHUe (aiiios, 157

ABTOyCTaHOBKA, 73
BII®, 125

UCIIOJIB3YWTE MaKCUMAJIBHO KOPOTKHM IIPOBOJ
3a3emiieHus, 31

OTIOpHBIC CUTHANHI, 129

omnpeneneHue kaHana coxpanéunoro ISF-gaiina,
157

nepernMeHoBaHue nanok (Hakonutens USB), 156
pacu€THBIE OCIMILTIOTpaMMEI, 120

Pexum «Oxpan XY», 92

co3zanue nanok (Hakonutens USB), 153

Coobmenne 06 ommoke «He HaitmeHb! haiis!
MakeTa MaTepuayioB Kypca», 182
Coemuautenns PROBE COMP niist HacTpoiku
KOMITCHCAIINX NCKaKEHUH TTPOOHUKOB, 195

Cosznanne nanku (Hakonutens USB), 152

Coobmenne 06 ommndke «He HaiineHs! ¢aiinsl makera
MaTepuanoB Kypcay, 182

CoxpaHeHwne
JTAaHHBIC OCITUILIOTPaMMEI B ¢atin, 139

n300paxkeHue skpaHa Ha Hakonurens USB, 137
Knomnka «Coxpanuts daiin», 142

HACTPOCSK B (ailyr niin mamsTh, 141

HacTpoiika KHONKH «CoxpaHuTh Qaiin», 142
OCLIMJUIOTpaMMa B OTIOPHYIO aMsTh, 139

dhopmartsl (aiinos m3o0paxeHuit, 138
CripaBOYHUK 10 TEXHUYIECKUM XapaKTepruCcTUKam, 4

CrnpaBouHbIE CBEIEHUSA
CSV-daiinsl, 140
ISF-daiiner, 140
aBTOMaTHYECKOEe UMEHOBaHHE (aiiyioB, 157
3aBOJICKHE HACTPOMKHU O yModaHuio, 208

HNudopmarus o cogepxkumom daiisia 00ydaromnero
I10 Courseware, 181

Hactpoiiku ocimiiorpada mo ymomdanwuio, 208
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HACTPOMKH, KOTOPBIE HE H3MEHSIOTCS MPH
Haxatuu KHOMkH «HacTpoiika mo
yMorgaHuio», 209

ompeesneHne kaHana coxpanéunoro ISF-gaiina,
157

MpaBuia MMEHOBaHUS (PaiiyioB, CO3/1aBaeMbIC
aBTOMaTH4ecku, 157
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MaKeTa MaTepuaioB Kypca», 182

coxpaHéHHbIe (ailibl ocipuiorpamm, 140

dhopmartsl daiinoB n3obdpakenwmi, 138
CraHmapTHBIC TTPUHAIICKHOCTH, 1

Crpannua ocmuiorpada eScope B 6paysepe, 177
CrpobupoBanue (u3mepenue), 107

CyMKa IiIs IepeBO3KH, MATKas, 3

CyMKa 1715 IepeHoCKH, Msrkas, 3

T

TexHndeckue xapakTepucTuky, 207
Tun Bxona curnana, HacTpoiika, 51
Tun oxna (BIID), 121
TpancnoptHblil QyTisp, )KECTKUH, 3

y

Y naneHue HaCTPOEK U COAEPKUMOTO OTIOPHOU
mamsrtu, 159

VY naneHue ocuMuIOrpaMMBl € 3KpaHa, 87

Ynanenne aitoB u manok (Hakorureas USB), 154
VY nanéunsiit BeG-noctym (eScope), 177

YMHOXKEHHE oclMIuIorpamMm (Mat. oneparuu), 118

YHauBepcanpHbIN nHTEpdeiic mpooruKoB (TekVPI),
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VYnpasnenue paitnamu
H3menenue mankw, 151

HU3MEHEHHE PACTIONOKCHHUS ISl COXPAHCHHUS
¢aiinos (USB), 151

repenMeHoBaHue GaiioB U mamox, 155
M0JIb30BATENLCKUI uHTEpdeiic, 149

MpaBuiIa BEIOOpA MAnKH AJIsl coXpaHeHus (ainos,
152

TIpaBHiIa BEIOOPA PACTIONOKEHUS TSI COXPaHCHUS
(haiimos, 152
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aproMarudecku, 157

CO3JIaHME Tanku, 152
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¢ynkuum, 149
3JIEMEHTHI ypaBiieHus, 149
YpoBeHs, 3amyck, 44
VYcnoBus A pexuma NpoKpyTkH, 83
YcranoBka Berpoersoro [10, 178
Yrummzanus obopymoBanus, 210

Yrunuszauus npudopa o OKOHYaHUHU CPOKa CIIYKOBI
(mepepabotka), 210

Yrunuzanus, ociwniorpad, 210
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®durypa Jluccaxy (pexxum XY), 91

®opmar CSV (manublie curaana), 140
®opwmar ISF (nannsie curnana), 140
®opmarupoBanue Hakonutens USB, 156
®dopmartsl daittoB n3oopakenuni, 138
dopmaTsl QaiiioB, n300paskeHus 3kpaHa, 138
Oynkuusa «Crnpaska Be3zie», 34

DyTIsp a1 TEPEHOCKH, KECTKUH, 3

y

Yacrora, 99
YacroTa auckperusanuu, 9
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Iuyp
nmuTaHus, 1

3

OkpaH
HacCTpOMKa SIpKOCTH MOJICBETKH, 93
MoTacaHue OCIMIIIOTPaMMBI (TTocliecBeueHue), 88
MOCJIECBEUCHNE OCIFIIIIOTPAMMEI, 88
Pexum XY, 91

220 PykxoBoacTBO 10 3KcmTyaTanuu ocumuiorpagos cepun TBS2000B



IIpenmeTHbIi yka3zaTenb

3JIEMEHTHI I0JIb30BaTENLCKOT0 HHTEepdeiica, 197 IP-anpec ¢ ucnons3oannem DHCP, 166
OkpanHbIe Kypcopsr, 111 [P-anpec, orobpaxenue, 165
OJeMeHTHI yIpaBIeHUS

[To ropuzonTtanu, 187 J

MIpoure KHOIKK Ha TiepeIHeH manenu, 191
Pecypcsr, 190 JPG dopmar nzobpakenus skpana, 138
Onementsl ynpasienus «KPECYPCBI», 190

Operating environment requirements, 11
S3BIK

M3MEHEHHe si3bIka ocrumiorpada, 15 P
HakJanaka, 18

H3pic, 2 PNG ¢dopmat uzobparkeHus dKpaHa Jist

SIpKOCTD MOZICBETKH, HACTPOHKa, 93 MaTeMaTHYECKH 3aJJaHHBIX CUTHAIOB, 138

A Power requirements
consumption, 11
Altitude requirements, 11 frequency, 11
voltage, 11

B

BMP ¢opmat n3o6pakenus sxpana, 138

S

Safety
C AC ground connection, 11

power requirements, 11

Courseware .
SPC (xommeHcanmsi HICKa)KCHHUH TpaKTa CUTHAIA), 32

BBITIOJTHEHUE JIA0OPaTOPHBIX paboT Kypca, 182
3arpy3ka (aiina xypca, 181

uHpOpMaIus o conepxkuMoM ¢aiina, 181 T

0bsop, 180 TBS2KB.TEK-(aitr, 178
co3ganue oTuéTa, 184 TekSecure, 159

coxpaHeHue pe3yiabTaToB (0TuéT), 184 Temperature requirements, 11

U

USB
G [opr ycrpoiicTna, 9

E

Ethernet, 9

XocT-11opT, 9
GPIB u USB, 163 USB-moaynp Wi-Fi, 3

Humidity requirements, 11 .
yreq Wi-Fi
I BKJIFOUEHHE U BBIK/IIOUEeHuE, 169
BKJIroueHue 1 Beikiroueune DHCP, 174

IP-agpec 6e3 DHCP, 167 HAcTpoiKa mapameTpoB, 169
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