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Bsenenne ZETLab

BBenenue

Hacrosimuii TOKyMeHT sIBJIsIeTCS pyKOBOJICTBOM OIEpaTopa, paboTaoUIero ¢ MporpaMMHbBIM
obecnieuenueM ZETLab. B HeMm conepxarcs HeoOXOUMbIE CBEEHHUS O NMPOrpaMMHOM obecreue-
HUU U TOPSAKE pabOThI C HUM.

JlomyckaeTcst BBITYCKAaTh OJJHO PYKOBOJCTBO OTIEpaTOpa Ha MapTHIO aHATIU3aTOpPoB a0 10-Tu
LITYK.

BBenenune

[Iporpammuoe obecnieuenue ZETLab npeanasnaueno nns obGecrnieueHus: paboThl anmapary-
PBI ¥ IPEAOCTABIIAET CIECIYIOINE BOZMOKHOCTH:

v Y3KOMOJIOCHBIN (PAaBHOMEPHBIH 10 YaCTOTE) CIEKTPAIBHBIN aHAaJIN3;

4 IMOCTPOCHUE CICKTPOTpaMM H IMPOXOJHBIX XAPAKTCPUCTHUK I10 BI)I6paHHI)IM YaCTOTHBIM
KOMIIOHEHTAaM,

v MHOTOKaHaJbHBIA ocuumiorpad;

v’ pacuer u otoOpaxkenue napamerpos curnana: CK3, nukoBoe 3Hauenue, 4actora u ¢asa;
v/ perucTpans JUIMTEBHBIX pean3anuii OlupPOBAHHBIX CUIHAJIOB;

v MPOCIYIHIMBAHHUEC BXOAHBIX M 3alITMCAHHBIX CUTHAJIOB IIPpHW IIOMOIIIH 3ByKOBOI\/’I IJ1aThI,

v/ reHepanysi CUTHAJIOB Pa3InuHOM (OPMBI U IPOIO0JKHTEIBHOCTH;

v/ TIpelcTaBleHUE PE3YALTATOB 00paOOTKH B rpauuecKoM BUJIE HA dKPaHe AUCILIES;

v/ ylpaBiieHHE peXUMaMH paboThl aHAIM3aTOpa CIEKTPa C IMOMOIIBI0 MaHHUITYJIATOpa
«MBIIIIbY, KJIaBUATYpPbl, CCHCOPHOT'O IKpaHa;

v/ [oJIydeHHe KOMHI rpa)MuecKuX JAHHBIX;

v/ XpaHeHHWe TOJIyYEHHBIX JaHHBIX B HU(PPOBON (OopME HA MArHUTHBIX HOCHUTENAX M Ha
KOMIIaKT AUCKaX;

IIpumeuanue. IIpennpusitue-u3roTroBUTENb OCTABJIAET 32 COOOW IpPaBO BHOCHUTH B IIPO-
rpaMMHOE OoOecrieueHue HENPUHIUNHAIbHBIE U3MEHEHUS U YCOBEPLICHCTBOBAHMS, HE YXYALIAIO-
II1€ er0 XapaKTePUCTUKH, 0€3 OTpaKeHUs UX B JAHHOM PYKOBOJCTBE OllepaTopa.

Hoowcanyiicma, cooowaiime nam n0o6vim yooonvim ona Bac cnocobom 060 eécex npoone-
Max u Heno1aoKax, KOmopule 603HUKIAU NPU YCMAHOBKE U IKCHIIYAMAUUU RPOPAMMHO20 0ec-
neuenus ZETLab.

Anpec npexnpusitusi: Poccus, 124482, Mocksa, 3enenorpan, CaBeaKUHCKUHN mpoesn, 1oMm 4, 21
stax, opuc 2101 3A0 «OTMOC».

Tenedon/paxc: (495) 228-01-11.

Caiit B UHTepHeT: www.Zetms.ru

Texnuueckass moaaepxka: info@zetms.ru
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ZETLab TpeboBaHus K anmapaTHBIM CPEICTBAM

1 TpedoBanus K annapaTHbIM CPeACTBAM

[Iporpammuoe obecnieuenne ZETLab nipenHa3HaueHO Ui MCIOJIb30BAaHUS HA MEPCOHAIb-
HbIX KoMmmblotepax tuna IBM PC Intel® Pentium®/Celeron®/ unu coBMeCTUMbIE ¢ HUMHU, pado-
TAIOIIKX O] YIIPABIEHUEM PYCCKOSI3BIYHOM (JIOKAJTM30BaHHOW) JIMOO KOPPEKTHO pyCH(UIIMPOBAH-
HOM Bepcuu ornepanuoHHbIx cucteM Microsoft® Windows® XP ¢ maketom o6HOBieHUs: SP1 nim
SP2, Microsoft® Windows® Server 2003, Microsofit® Windows® Media Center Edition 2005,
Microsoft® Windows® Vista.

YcTpolicTBa, BHINOJIHEHHbIE B BUJE IUIATHI-CIOTA, JOMOJIHUTEIBHO JOIYCKAIOT paloTy ¢
PYCCKOSI3BIYHOM (JIOKaJIM30BaHHOW) JIMOO KOPPEKTHO pycU(PUIIMPOBAaHHON BepcHEN ONeparioHHOM
cucreM Microsoft® Windows® XP 6e3 nakeroB ooHoBienus SP1 wnn SP2.

Kondurypamnuss xoMmproTepa uisi YCTAaHOBKH M 3allyCKa MPOTPAMMHOTO O0OECTICUCHHS
ZETLab v npaiiBepoB yCTPOUCTB:

+ TakroBas yacrora npoueccopa — He menee 1,7 I'T;

* Hanuuwne unrepdeiica HighSpeed USB 2.0%;

* OneparuBHas naMsTh — He MeHee 512M6;

+ CB00OOIHOE MECTO Ha JKECTKOM AuCKe — He meHee 200MO;

* Buneokapra ¢ 3D-rpaduueckum yckoputenem, noanepxkkoir OpenGL, DirectX, He me-
Hee 32 MO mamsaruy;

* Paspemenue skpana He menee 1024x768;

* Hanuune mMaHuUDysnsTopa «MbIIb» WIM UHOTO YKa3aTEeJIbHOTO YCTPOMNCTBA (CEHCOpPHBII
aKkpaH, Tpekoou (track ball), Tauman (TouchPad), rpaduuaeckuit mnanmer);

* Hanuuue crannapTHON KiaBHATypbl WJIM HMHOTO YCTPONCTBAa BBOJAA (CEHCOPHBIN 3KpaH,
rpaduyecKkuil IIaHIIEeT);

* [IpuBox CD-ROM 1 ycTaHOBKM Iporpamm.

" Hurepdeiic HighSpeed USB 2.0 mpennasHaueH Uisi IOAKIIOUCHHS YCTPOMCTB, BBITO-
HEHHBIX B BUJIE BHEITHUX Moayiied, nMmeromux narepdeiic HighSpeed USB 2.0.
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ZETLab YcranoBka nporpammHuoro ooecreuenus ZETLab

2  YcranoBka nporpamMmmHoro ooecneuenusi ZETLab

¥Ycranoska nporpammuoro ooecriedenust ZETLab Bxitouaet B ceOs [Ba 3Tara:

+ YCTAaHOBKY YCTPOMCTBA BBIMOJIHEHHOTO B BUJE TaThl-ciioTa B [I9BM B ciot muns PCI,
00 TMOAKIIIOUEHUE YCTPOICTBA BBHINOJIHEHHOTO B BHJAE BHemHero monyns k muHe HighSpeed
USB 2.0 II5BM ka6enem HighSpeed USB 2.0

+ YCTaHOBKY IPOrpaMMHOI0 oOecreyeHusl U JpallBepoB YCTPOMCTB C AUCTPUOYTHBHOTO
KOMITaKT-JJCKa Ha KECTKUN AUCK KOMIIbIOTEPA.

2.1 YcTaHoBKa yCTPOMCTB, BHINIOJHEHHBIX B BU/E IJIATHI-CJI0TA

Buumanue! YcrpoiicTBa, BBINOIHEHHbIE B BUIE IJIATHI-CI0Ta, 1 KOMIIOHEHTHI KOMIIBIOTEPA
COJIEpKAT CTAaTUYECKH YyBCTBUTEIBHBIE 3JIEMEHTHI. llepen ycTaHOBKOW yCTPOMCTB, BBIITOJTHEHHBIX
B BUJIE IUIATHI-CJIOTA, B KOMIIBIOTEP, YOEIUTECh, YTO KOMIIBIOTEP BBIKIIOUEH, U BUJIKA MUTAHUS BbI-
HyTa U3 pazbeMa. [Ipu yCTaHOBKE YCTPOMCTB, BBITOJIHEHHBIX B BHJE IIATHI-CIOTA, B KOMIIBIOTED
MOJIb3YHTECh 3a3€MIIEHHBIM MaHeToM. Ecnu y Bac ero Het, npukocHUTECh 00EMMU PyKaMU K Ha-
JIEKHO 3a3€MJIEHHOMY OOBEKTY WJIM METaNINYeCKOMY IpeaMETy, HalpuMep K Koprycy OJoka mu-
TaHus. JepKUTe yCTaHABIMBAEMble YCTPOWCTBA 3a Kpas U HE IMPHUKACAUTECh K MUKPOCXEMAaM, BbI-
BOJIaM U IE€YaTHHIM MpoBojaHUKaM. He coOimonenue 3tux TpeOoBaHUN MOXKET IMPUBECTU K CEPbE3-
HBIM IIOBPEXICHHUAM MaTEPUHCKOM IUIaThl M YCTPOMCTB, BBINOJHEHHBIX B BUJE IUIATHI-CIIOTA.

VYcranoBka YCTPOﬁCTB, BBIIIOJIHCHHBIX B BHUJIC IJIATBI-CJIOTA, ITPOU3BOAUTLCA IIPH BBIKIIIO-
YCHHOM IMMTAaHWUH KOMIIBIOTEPA B CIACAYIOLIEM IMOPAIKE:

» OTKIIIOYHUTE OT KOMITBIOTEpA KaOellb AIIEKTPONUTAHUS;

» CHUMHTE OOKOBYIO KPBIIIKY CHCTEMHOTO OJIOKa;

» Haiinute cBoOOIHBIN pasbeM pactmmpenus PCI u yoenuTech, 4To Ui JOCTyIa K HEMY He
MeUIatoT Kabeau WK Apyrue KOMIIOHEHTHI;

» yIaIUTe U3 KOPITyca CUCTEMHOTO OJIOKAa METAJUTMYECKYIO TUIaHKY-3arIyIIKy, COOTBETCT-
BYIOIIYIO BbIOpaHHOMY pa3bemy muHbl PCl 11 ycTaHOBKH.

» COBMECTHUTE T030JI0YEHHBIC KOHTAKTHl YCTPONCTBA, BHIIIOJHEHHOTO B BHJIE TUIATHI-CIIOTA,
¢ pazbemoM 1uHbl PCI, BcTaBbTe B pa3beM OJMH €ro KOHEIl M ¢ HEOOJIbIIUM YCUIIMEM Ha/laBUTE Ha
Hero. 3aTeM HaJaBUTE Ha JIPYryl0 CTOPOHY YCTpOICTBa, YTOOBI HAJEKHO 3a()UKCUPOBATh YCTPOM-
cTBO B pazbeme 1muHbl PCI.

» C TIOMOIIBIO BHHTA, BXOJSIIETO B KOMILUIEKT TIOCTABKH, 3aKPEIUTE MOHTKHYIO IIJIAHKY
YCTpPOMCTBA Ha 3a/IHEH MTAHENIH KOPIYCca KOMITbIOTEPA;

» YCTaHOBHTE Ha MECTO OOKOBYIO KPBIIIKY CHCTEMHOTO OJIOKa;

» TIOJICOCIMHHUTE K KOMITBIOTEPY KaOeb JIeKTPOITUTAHUS.

2.2 Iloacoenunenue yCTPOﬁCTB, BBIINNOJTHCHHBIX B BH/I€ BHCIIHET0 MOYJIsA

[loacoenuHenue yCTpONCTB, BHIIOJHEHHBIX B BUJE BHEIIHETO MOAYJISA, K KOMIIBIOTEPY OCY-
niecTBisgercs BxoasmuM B komruiekT kabenem HighSpeed USB 2.0 x mopty HighSpeed USB 2.0
[19BM, npu 3TOM NUTaHUE KOMIBIOTEPA MOKET ObITh KaK BKIIOYEHHBIM, TaK U BBIKIIOUYEHHBIM.
Ecnu B xommiiekte Moayins noaxnouaemoro k muHe HighSpeed USB 2.0 ects 010k nuTanus, To
HE0OX0IMMO MPOU3BECTH CIEAYIOIINE IEHCTBU:

v/ BCTaBUTH IUTEKEP OJIOKA MUTAHHS B COOTBETCTBYIOIIMM Pa3beM MUTAHUSA, PACIIOIOKEH-
HbIW HA 3aJIHEW MMaHEJIN MOIYJIS;

v/ BWIKY OJIOKA IIUTaHKs BCTABUTH B PO3ETKY CETH TepeMeHHOoro Toka 220 B;
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YcranoBka nporpammuoro ooecrneuenus ZETLab ZETLab

v/ Ha 3ajIHel TTaHe I MOJIYJIs TIEPEBECTH TIEPEKIIIOYATENh TUTAHMUS B TIOJI0KEHUE BKIIFOUEHO.
[Ipu 5TOM JOJKEH 3aropeTbCsi KpacHbI CBETOJHMO/I, PACIOJIOKEHHBIH PAJOM C IMEpEeKIouaTeIeM
MUTaHUS, 03HAYAIOUINH, YTO MO/IYJIb BKIIFOYEH.

2.3  BkiwueHHe KOMIIbIOTepa, 3arpy3Ka ONepPAlHOHHOM CHCTEeMbI

[Tocnie ycTaHOBKM WJIM MOJCOEAUHEHMS YCTPOICTBA HEOOXOAUMO BKIIIOUUTH MUTAHUE KOM-
NBIOTEPA U JIOKIATHCS 3arpy3KH ONEPAlMOHHON cUCTEeMBbI, ycTaHOBIeHHON Ha [IDBM.

[To okoHYaHMIO 3arpy3KH OIEPallMOHHOM CHCTEMBbl OTKPOETCS JuajioroBoe okHo Macrep
HOBOI0 000pynoBaHusi (pUCyHOK 2.1). DTO OKHO O3HAYAET, UTO YCTAHOBIICHHOE YCTPOUCTBO OOHa-
PYKEHO U 0XKUJACT YCTAHOBKY ApalBepoB. B 3TOM OKHE Ha)xxmuTe KHOIIKY OTMeEHa, IIPU 3TOM OIIe-
paloHHAas CHCTEMa BBIAACT MPEIYNPEXKIEHHUE O TOM, YTO YCTAaHOBJIEHHOE 000PYI0BAHUE MOXKET
pabortath He MpaBWIBHO (pucyHOK 2.2). He oOpamras BHUMaHUSA Ha 3TO COOOIIEHHE MPOJOJIKUTH
CBOU JICUCTBUS, IIPU YCTAaHOBKE Iporpammuoro obecnieuennsi ZETLab ¢ opuriHaIbHOTO KOMITAKT-
JHcKa OyIyT yCTaHOBJIEHBI BCE HEOOXOIUMBIE JApailiBepa U MpOrpamMmbl JJIsi KOPPEKTHONH pabOThI
YCTPOICTBA BBIIIOJHEHHOTO B BUE IJIATHI-CIIOTA WIIH MOJKIIOYEHHOTIO BHELTHEr0 MOJIYJIS 110 LIUHE
HighSpeed USB 2.0.

MacTe p HoBoTO 0G0pyapRaHMA

MacTtep HoBoro obopyanosaHusa

3TOT MACTER NOMOr3ET YoTSHOBWTE MO PatatHoe
OBECMEYEHWE 1A YKAZSHHOMD YCTPONCTBS:
APC 216 HCP

* | Ecau c ycTpoficTeoM NOcTasaAneTcs
it~ YCTAHOBOYHLIA AWCK, BCTABLTE Ero.

Brifepure geficTEMe, KOTOPDE CABLYET BEINONHMTE.

{4} ABTOMETHYECK A YCTAHOBKS [peromeHayeTcA)
1 YeTaHoBka M3 YkasaHHoro MecTa

Ina npogomkeHHA HaskrpTe kKHonky *Hanee".

i
[ Hanee » ll:] Ormena D
i ——

Pucynok 2.1

= -‘]‘. - L"

,_i‘,J HafrgeHo Hosoe obopy g oeaHve

IMPH YETAHOBKE HOEOMO 0B0PYA0BAHHA BOSHHENK NpoGneMs!.
270 0B0py ADESHKE MOMET PaloTaTE HEMPAEHNEHD,

Pucynok 2.2

Ecnu onepannoHHol cucTeMe He yaaloch OOHApYKUTh YCTPOICTBO, BBIIIOJHEHHOE B BUJIE
TUTATBI-CIIOTA, WM TTOAKITIOYEHHBI BHEITHUI MOJIYJIb, TO HeoOXxoaumo u3 MeHio Ilyck maHenu 3a-
maa Windows BwiOpaTh koMannay IlaHesb ynpaBienus -> YcraHoBKa 00opyaoBanusi (pucy-
HOK 2.3), TIoClie 4ero 3amycTuThess MacTep yCTAaHOBKH 000py10BaHUsA (PUCYHOK 2.4).
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ZETLab YcranoBka nporpammHuoro ooecreuenus ZETLab

LTenecboH H MO4EM Hactpofika np

';_:'j}"tTaHDBKa H Y AANEHHE NPOrPat YCTaHOBKA HI

¥CTaHoEKa v AOEAHHA ¥CTaHOBKa H

81 vueTHEE 38MMCK NANEENRATE A 1t n:

EﬂLLIpMdJTbl Y¥CTEHOBKA M AMarHOCTHIE 0B0pYA0EaHKS §)|

.ﬁ\ FENAH lA=MRHRHAR RE
Pucynok 2.3

MacTe p ycTaHoBKH 0bopyapEaHHA

MacTep yctaHoBkM 060pya0BaHKUA

3rar MMAacTER NOMOraeT:

* CTAHAENMEATE APafiBepbl N8 HOBOrO 0G0pUY0ESHMA
Ha BallE KOoMMBRTEDE

* MPOECAMTE AHAMHOCTHEY HENOAA00K HEKIWErocA
0B0pYn0ESHHA

D Ecamx YCTPOACTBY NpMAaraeTca
YCTEHOBOYHBIA AMCK. PEKOMEHAYETCA HAKATL
kHONEY "OTMena” ANA 3aKPLITHA 3TOMO
MAacTEpa W BOCTIONL30BATBCA AWCKOM
W3MOTOBWTENA AAA YCTAHOBKH 3TOMO
YCcTpoOACTEA.

1 na npogonseHua HaskruTe kHonky " Hanee"

[ Hanee > ]:1 OTrieHa

Pucynok 2.4

B 3anycruBmemcs okHe Macrtep ycTaHOBKH 000pyI0BaHUSI HAKMUTE KHOMNKY JlaJiee >,
mocJse yero okHo Macrtep ycTaHOBKH 000pYA0BaHMsI U3MEHUT CBOM BHUJI (PUCYHOK 2.5) W mapaj-
JIENIbHO 3arycTUTCst OkHO MacTep HOBoro o6opynoBanus (pucyHok 2.1). B okne MacTep HoBOro
o0opyaoBaHMs HaXXMUTE KHONKY OTMeHa, 1pu 3ToM OKHO MacTrep HOBOro o0opyaoBaHHA 3a-
KpPOETCsl, CHUCTEMa BBIIACT NPEAYNPEKIECHUE B BUE BCIUIBIBAIOUICH MOJCKa3KH (PUCYHOK 2.2), a
okHO MacTtep ycTaHOBKH 000py10BaHMs IPUMET BUJ] KaK NOKa3aHO Ha pucyHke 2.6. B atom okne
Ha)XMHUTE KHOTIKY ['0TOBO 1 BBINMTE M3 OKHA MacTep YCTAHOBKH 000PY10BAHUSA.

Macte p ycTaHoBHH o6GopydosaHma
"DﬂDuHTE, BLINOAHAETCH NMOMCEK. .. :g 3

Fror MACTED EbINOAHAST MOKCE, DﬁDpHﬂ.DBaHHﬂ, KOTOpOE HEQAEBHD ObIN0 NOGK MHHEHD
K KOrABKITEDY. HO ELLE HE Gl YCTAHOENEHD.

2

Pucynoxk 2.5
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MacTe p yCTaHOBKHM 0bDpyaosaHHA
MacTep ycTaHoBKW obopynoBaHusA

tacTep ofHapysmMn cneaylow ee 080pYL0EaHHE,
MK AKYEHHOE K 3TOkY KotnbTEpy:

YHerpoficTea YoTaHOE neHE!

LLnA 3akpemyA MacTepa HasmuTe kHonky 'Toroso”,

Crome D

Pucynok 2.6

2.4  ¥YcranoBka nporpamMmMHoro oboecneuyenusi ZETLab

Jliia yctaHoBKU mporpaMMmHoro odecrniedenust ZETLab BcTaBbTe OpUTMHANIBHBIM KOMITAKT-
nuck ¢ nporpaMMHbiM obecnieuennem ZETLab B npuoa CD-ROM kommnbsiotepa. Cucrema aBTo-
MaTHYECKH PACHO3HAET KOMIIAKT-JUCK M 3allyCTUT MPOTpaMMHYI0 000JI0YKY IO YCTaHOBKE MpO-
rpamMmMHoro obdecnieuenus ZETLab v npaiiBepoB yCTaHOBJIEHHBIX (IIOJKIIOYEHHBIX) YCTPOUCTB.

Ecnu onepainoHHO# cuctemMe He yAajloch aBTOMAaTHUYECKU 3alyCTUTh 00OJIOUKY IO yCTa-
HOBKE ITporpaMMHoro obecneuenuss ZETLab n npaiiBepoB, TO HEOOXOIMMO U3 KOPHEBOTO KaTajuora
KOMITaKT-JJUCKa 3allyCTUTh MPOrpaMMy yCTaHOBKU nporpammuoro obecneuenus ZETLab u npaii-
BEpOB Setup.exe.

Buumanue! Eciin B xommbiorep, B cioT muHbl PCI, He ObUIO yCTaHOBIIEHO YCTPOMCTBO,
BBITIOJTHEHHOE B BHJIE TUIaThI-ciioTa, Wi K nopty HighSpeed USB 2.0 kommbioTepa He ObUIO MO-
KIIFOYEHO YCTPOICTBO, BBHINOJIHEHHOE B BUJE BHEIIHErO0 MOYJA, TO MPOTpaMMHOE oOecredeHue
ZETLab yctanoBneHoO He OyJeT, a B POILIECCE YCTAaHOBKH MIPOrpaMMa YCTaHOBKU BbIAACT BCILIbI-
Baroriee coobmienue — [oaaep:;kuBaemMmoe yCTpOCTBO He HaiijeHO!

[Tocne 3amycka o6omouku otkpoercs okHo Installation ZETLab + add-ins (pucynoxk 2.7),
Ipeiararolee BbIIOJHUTh YCTAHOBKY Ha KOMIbIOTEp nporpammHoro obecneuenuss ZETLab u
npaiiBepoB. [ mpo1omKeHusl yCTaHOBKY HaXkKMHUTE KHONIKY [/lasiee >, rociie yero nosiBUTCS OKHO C
JUIIEH3UOHHBIM COTJIANIIEHWEM, TTOKa3aHHOE Ha pUCYHKE 2.8.

[Tocne o3HaKOMJIEHUS C JIMLIEH3UOHHBIM COTJIAIIEHUEM [yl AajbHEHIIed YCTaHOBKU HAJO
MPUHSATH 3TO COTJIAIIEHUE, HAXaB JIEBOM KJIABUILIECH «MBIIIM» HAANUCH Sl MPUHUMAK0 YCJIOBUS JIU-
LHEeH3UOHHOI'0 cOorIalleHusl U HaxaTh KHONKY /lasiee >, B mpoTUBHOM ciy4ae OyJeT MpOu3BEaEH
BBIXOJ] U3 MPOrpaMMbl YCTAaHOBKHU.

B cnenyroniem oxHe mporpamMmbl YCTaHOBKHM (PHUCYHOK 2.9), HEOOXOIUMO yKazaTb WM
10JIb30BaTENs M Ha3BaHUE OPraHU3allUY, a TaKKe BbIOpATh BapUAHT YCTAHOBKU MPHJIOKEHUS: VIS
BCEX I10JIb30BaTeNIell KOMIIBIOTEPA, WM TOJIBKO IS OJIHOTO M HaXKaTh KHONKY JlaJiee >.
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i Installation ZETLab + add-ins |z|

Bac npYeeTCcTEYEeT NporpaMma yocTaHoBHKW
ZETLab + add-ins

Mporpata BEINOARKT YCTaHoEKy ZETLab + add-ins Ha
KOMMEHITER. A8 NPOAONKEHNA Ha%MATE KHOMKy "danee”.

MPEAYMPEX AEHME: faHHaA NporpamrMa 3alHWLeHa 3akoHamH
0ff AETOPCKH NPABAX H MEMAYHAPOAHEIME COMNALEHHANMH,

CITMEHA

Pucynok 2.7

i Installation ZETLab + add-ins

"HI.‘EH3MDHHDE COrnamweH+e

nD)I(aJ'I'}"ﬁCTaJ EHHMATENEHD NPOYTHTE CNEAYHILWEE NHUEHZHOHHDE
CarnaweH1e,

TMUEHZMOHHOE COMALWEHWE.

|

BHUMaTENEHD NpoduTaiTe daHHoe JTMyeHsuoHHoe Cornalledye nepesd
YCTAHOEKOW NPOTrpaMMHOro ofecnedequd. YCTaHOEKS, KONMPOBAHWE 1
MCMONEZ0E3HHE NPHOBRETEHHOMD NPOrPaMMHOND NPOAYKTA (BKNHMAHLWErD B
ceba nporpammioe obBecneyente, SanHCaHHOE HA COOTEETCTEYHILLLMY
HOCMTENAX, NHBRIE NEYATHEIE MATEPHANE! M THOBYH BCTROBHHYK KW
INBKTPOHHYH) JOKYMBHTALMHD], 03HaYaeT, 4To Bel cornacHe! © yecnoeuamm
HACTOAW ero COrnaleHuA W NPHHUMAETE Ha CeAA OTEETCTERHHOCTE 38 WX
MCMONHEHKE.

o
(é)iﬂ MPHHMMERD YCNOEMA NHUEHSHORHOr O cornau.lemq%] MeHaTh

D Ane APHHFM AR YCN0EMA MFLEHZHMOHHOMD COrNaWeHHA

B me——
[ <= Hazan {u Aanee = D[ OTHEHS
T

Pucynok 2.8

i Installation ZETLab + add-ins

EBEAEHHH O nonb306aTENE

YEaMMTE CEEAEHHA 0 cele,

MNonesoEaTens:

CIpraHMsanna;
e

Y¥CTAHOEHTE MPHAOKERHE ANA!

() Brex Nonk3oBaTEnel AHHOMD KOMMEHITERa

() Tonkko AnA HeHa (XOU)

J""-'_'__‘-""Iu..
[ <= Hazaa q:[ Hanee = _D[ OTHEHA
L ——

Pucynok 2.9
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YcranoBka nporpammHuoro ooecreuenus ZETLab ZETLab

[Tocne yero OyAeT U3BEILIEHO O TOTOBHOCTH K MOCJEIHEMY LIary YCTaHOBKHU — IOUCK yCTa-
HOBJICHHBIX (IIOJIKJIFOYEHHBIX) YCTPOMCTB, paclakoBKa M YCTaHOBKa JpaillBEpOB Ui 3TUX YCT-
poiicTB u kormpoBanue ¢ainoB nporpamm ZETLab (pucysnok 2.10). B 3ToM okHEe HOXXMHUTE KHOTI-
Ky YCTaHOBHUTbD, IIOCJIE YEr0o MporpaMma YCTaHOBKH IIPUMET BUJI, H300pakeHHbIN Ha pucyHke 2.11
Ha nanHoM stane HeoOX0IuMO JIUIb JOXKIAThCsl OKOHYaHUsI ycTaHOBKH nporpammbl ZETLab

i Installation ZETLab + add-ins

F0TOBA K YCTAHOBKE NPOrpaMMel

I'Iporpamma FOTOES K Ha4any YCTaHOEKH. - -

HamMHTE KHOMKY "¥CTAHOBMTE", 4TOORI HAYATE WCTAHOBKY,

YTobkl MPOCMOTRETE MK M3MEHHTE NAPAMETPE! YCTAHOBKKM, HEWMMMTE KHOMKy "Hazaa".
HamMHTE KHOMKY "OTMEHA" ANA BEIXOAS H3 NPOrPatHEl.

< Hazaa OTHEHA

Pucynok 2.10

i Installation ZETLab + add-ins

Ycranoeka 2ETLab + add-ins

WCTaHAEMMEAETCA NakeT Nporpamt ZETLab + add-ins, -
i P

Ao AHTECE OKOHYaHHA YCTaHoERK ZETLab + add-ins, 370 MOMET 33HATE
HECKOMBED MHHYT,

COCTOAHME:

Pacnakoska ApaHEepos. .,

)

QTMEHS

Pucynok 2.11

[lIo okOHYaHUM YCTAaHOBKH, BO BHOBb NnosiBuBLIeMcsi Auanore Ilporpamma ycraHoBKH 3a-
BepuieHa (pucyHok 2.12) naxxatb kHonKy I'oToBo. [Iporpamma ycTaHOBKM 3aBEpUIMT CBOM JE€HCT-
BHUsI, @ OTIEPAllMOHHAs CUCTEMA, JUISl BCTYIUICHUS B JIEMCTBHE YCTaHOBJICHHBIX KOMIIOHEHT, MPEAJIO-
KUT Iepe3arpy3uTh KOMIbIOTEP (pUCYHOK 2.13).

[Tocne mepe3arpy3ku kommbioTepa mporpammuoe odecrnieuenue ZETLab v ycTaHOBICHHOE
WM TMOJKIFOYEHHOE YCTPOICTBO MOJIHOCTHIO TOTOBBI K padoTe.

Bo Bpemst yctaHoBkU nporpammHoro obecriedenuss ZETLab Ha paboyeM cToJie KOMIIbIOTE-
pa OyzeT co3/aH spJbIK 3alycKa MaHeNH yrpaBieHHUs nporpamMMmHubiM oOecnieuenueM ZETLab, a B
CIIMCKE IIPOrpamMM OIlepallMOHHOM cucTeMbl nosiBuThes nanka ZETLab co 3HaukoM 3arycka raHe-
mu ynpasnienusi ZETLab.
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& Installation ZETLab + add-ins x]

MporpamMma ycTaHOBHM 3aBEpIUEHa

MporparMa yeTaHoekH ZETLab + add-ins yeonewHo sageplukna
cBoH paboTy, HammuTe kHonky "ToToBo" 4N BRIx0AE M3
NPOrpamHel,

[oToED i

Pucynok 2.12

) Cee e HMA o nporpamme yctaHopkHd ZETLab + ad...

add-ins TpedveTCA NEpESarpyYsa CHCTEMEL, HadkmHTe
KHoMEY "Aa", 4Tobbl NepesarpysHTE KoMABHITER
cendac, nubo kHonky "Het", 4yTobel BEINOAHMTE
MEQE3ArPYSHY MO3HE BOYHHYH,

& AnA YYeTa MEMEHEHKMA B HacTpoRkax ZETLab +

Pucynok 2.13

2.5 IloBTOpHasi ycTaHOBKa nporpamMmMHoro odecneyenus ZETLab

[ToBTOpHAs ycTaHOBKa IMPOM3BOJUTHCSA TOJBKO IMOCIE YAAJNEHHUS YCTaHOBJIEHHOIO paHee
nporpaMMmHoro obecneuenuss ZETLab.

Jlist 3TOr0 HEOOXOAMMO MBAXKIBI HICIKHYTH JICBOW KJIABUILIEH «MBIIIM» MO 3Ha4ky Mo
KOMIIBIOTEP, B OTKpBIBIIEMCA OKHE MOM KOMIIBIOTEP JBaXK/bl IIECJIKHYTh JIEBON KIaBUIIEH «MBbI-
mn» 1o 3Hauky Ilanesas ynpasienus (pucyHok 2.14).

Taxoxe moxHo u3 MeHto Ilyck manenu 3amay Windows BeiOpath komanay Hacrpoiika =
INanens ynpaienus. B okue Ilanesnb ynpasijieHusi BoIOpaTh YCTaHOBKAa W yAaJieHUe IPoO-
rpamMm (pucyHok 2.15), nmocie yero 3amycTUThCSI OKHO Y CTaHOBKA M yJlajleHHe MPporpamMm (pucy-
HOK 2.16).

B otkpbiBiIeMCs OKHE YCTaHOBKa M yAaJieHHe NMPOrpaMM M3 CIHMCKa YCTaHOBJIEHHbBIX
IIporpaMM BbIOpATh MakeT nporpaMmmuoro odecneuenue ZETLab, HaxaB Ha HEro JIeBOM KlaBULICH
«MbIimn». CripaBa MosIBUTHCA KHOMKA ¥YAaJUTh. [locie HaxxaTHsa KHONKU Y AAJIMTh MOSBUTHCS HH-
dhopmarmoHHoe oKHO (pUCYHOK 2.17), 3ampamimBaroiiee moATBEPKACHUE YIAICHHUS MPOrPaMMHOTO
obecnieuenue ZETLab. B 3ToM OKHe, Al MOATBEPXKIACHUS Ipoliecca yAaleHUsl, HaKaTh KHOIKY
Ja.

[To 3aBepuieHun npouecca yAaIeHUsI 3aKpOUTE OKHO Y CTAHOBKA M yJaJIeHHe MPorpaMmm
(pucyHok 2.16), HaxaB KHONIKY 3aKPbITh.

[ToBTOpHYIO YCTaHOBKY IPOU3BOJUTH MO NYHKTY 2.4 YcTaHOBKaA MPOrpaMMHOIo odecie-
yenusi ZETLab.
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2-8

_/J Hasaa

2 Moii komnbiTe p
i

aiin [paeka Bua  MsbpanHoe  Cepewc  Cnpaeka ?

@ - l? /"__') MaMck l{ MankH v

& Mok KoMneHITED V| Mepexoa

CHCTEMHEIE 330344 o Mok ansHEA AHce (200

[#] MpackaTp ceeasHKA o cHcTEmE

:6 ¥CTAHOEKS H YAaneHHS
MpOrpany

[ Vamerenne napaneTpa

Apyrve Mecta

%) Cetesos oxpywerme
|D MoM JokyMEHTEI
B Davens vipasnenna

_a,ﬂ,mcnc 3,5 (A0

| L, DVD-RAM avckosna (D1
e MokaneHemd guce (E:)

NMogpobho

Mol KoMnberoTER
CHCTEMHAA Nanka

Pucynok 2.14
(_',.Cneunanbhme EOEMOMHOCTH HaCTROMKE CNeuManeHE!x BOSMOKHOCT
LTenecboH H MOAEN HacTpofika Npaemn Habopa HoMEpa M ¢
aHDI ANEHHE NPOrEEte WCTAHOBKE MAM ¥ AANEHHE MPOrPEKt K
FE YeraHoeka of0py A fEasn 4 onu Eorcu nop =
8 vueTHEIE sanmoM nof YCTAHOEKE HAK Y ASNEHHE NPOFPAMH H KOMIOHEHTOE windows. by,
[ Wk e AoBaENEHME M MEMEHEHME WPHPTOE, Y
[ S AR MBHEHAS FSIIHERA R0 S AAfRUEEn
Pucynok 2.15

HHE MPOrpaMii

¥CTAHOENEHHEIE NPOrPattE D MNokazaTe oBHOENEHKA COpTHPOBKA!

aMEHEHHE MK (B LF SO O Fasrep ,80ME
YaA3NEHHE ) o o —
nporpan H Realkek High Definition Audio Driver Pasmep  47,61ME
E Total Commander 6,01 5P Pazmep 2,94ME
E cg @ Winamp (remove only) Pazmep Z,50MB
¥CTaHOBKE ?
e 5! windows Installer 3.1 (KBS93803)
ﬁ! ‘Windows ¥P Service Pack 2
Ej B D MPEG-4 Yideo Codec
e [Z] zETLab + add-ins
KOMMOHEHTOE
Windaws
Eribop j'f; AHTHEMpyC Kacnepckora 7.0
MpOrparM ) L1
M0 ¥HONYEHHHD ; ApxHEaTOR WINFAR (TONBKD wAaNEHHE) Pazmep 1,90ME
Pucynok 2.16

YcTaHoBKa M YAaaae HHe nporpamm

\ ? ) Bl AEHCTEMTENEHD XOTHTE YAanMTE ZETLab + add-ins c aToro koMneroTepa?

Pucynok 2.17

ZETLab



ZETLab YcranoBka nporpammHuoro ooecreuenus ZETLab

2.6  Hacrpoiika aHajamM3aTopa clieKTpa s padorsl 1o JokaabHo# cetu (Ethernet).

[Ipu HacTpolike aHamM3aTopa CHEKTpa JJA pabOThI MO JIOKAIBHONW CETH HEOOXOIWMO BBI-
MOJIHUTH CJICYIOLIYIO TTOCIEA0BATEIbHOCTD ICHCTBUN:

v" ycranoButs IP ajipec 1 Macky moJCEeTH Ha KOMITBIOTED;

v/ yCTaHOBHUTH aHAJIM3ATOP Ha KOMIIbIoTep o mHe USB;

v’ ycranoButh IP agpec 1 MacKy IOJCETH Ha aHAIM3ATOP CIIEKTPA,
v/ MOJKITIOYMTH aHAIN3ATOP M KOMIIBLIOTED K JIOKAILHOM CETH;

Ha pucynke 2.18 npuBeneHa cxema MOAKIIOYEHUS aHAIIM3AaTOPA CIEKTPA M0 JIOKAJIBHOU Ce-
tu (Ethernet) Ha npumepe npudopa A17US.

Ethernet

“Z

0, %0 : |
..‘.... i /
Se N\ °/

A17 U8 '

220V —

Pucynox 2.18

2.6.1 Hacmpoiika napamempog pabouezo KOmMnovlomepa.

s ycranoBku IP anpeca u macku Ha KomnbroTep HeoOxoaumo u3 MeHto Ilyck nanenu 3a-
naq Windows BeiOpaTh komanay HacTpoiika - CeTeBble MOIKJIIOYEHHSI.

[Ipu sToM Bo3HMKaeT okHO CeTeBble NMOAKJIIOYeHHAA (pucyHok 2.19). B HmkHel neBoit
yacTu OKHa otoOpaxaercs uHpopmauus o JIBC: IP anpec u macka nojceru. Ecinu B kommsrorepe
IIPOMCXOIUT aBTOMAaTHUECKas HACTPOMKa, TO HEOOXOAMMO MPOU3BECTH PYUHYIO HAaCTPOUKY B COOT-
BETCTBUU C PYKOBOJCTBOM Ha OINEPALMOHHYIO cucteMy. s 3Toro HeoOXoIuMO CIpaBa B MEHIO
CereBble 3a1auul HaxaTh Ha M3MeHeHMe HACTpoeK NMOAKJIOYEHMs JMOO HaKaTUEM MpaBoOi
KHOIIKH «MBIIIN» MO0 HA3BAHUIO CETEBOTO IMOJKIIOYEHHS BbI3BATh BCIUIBIBAIOLIEE MEHIO, B KOTOPOM
BbIOpaTh MyHKT CBolicTBa. [Ipu sTOM Bo3HuKaeT okHO Local Area Connection — cBoiicTBa (Iloa-
KIIIOYEHHE 110 JIOKAaJbHOM CEeTH — CBOICTBa), KOTOpoe IpuBeneHo Ha pucyHke 2.20. B aTom okne
HeoOoxoaumo BeIOpath Internet Protocol (TCP/IP) u naxats kHoniky CBolicTBa. B mosiBuBmemcs
okHe CBoiicTBa: Internet Protocol (TCP/IP) (pucynox 2.21) BeiOpats Ucnosib30BaTh ciieayro-
it IP-aapec u 3agate [P-agpec u Mmacky noaceru. IP-aapec koMnbroTepa 1 Macky MOACETH MOXK-
HO B34Th y CETEBOTO aIMUHUCTPATOPA.
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Bra  MzbpanHoe

—

7 ) Mo | _

CEPEHMC

ZETLab

B =S

Crnpaeka |.F

AononHHUTENEHD

MankH h

\}1 CETEBRIE NOAKNKIHEHHA

CeTeBbie 3a a4

"«l 03 4aHHE HOBOrD
NOAKIOHEHS

€ MsmermTe napameTpe)
ApaHamMayspa Windows

ﬁ OTENHYEHHE CETEEOMD
YCTPOHCTES

% BoccTaHoENEHKE
NOAKIHEHMS

I@ MEepEHMEHDEAHHE
MO AKIOHEHHS
=

&, [pocMoTp COCTOAHKA

P9 MemeHenme HacTpoek
N0 AKIHHEHS

IOpyrve Mecta

MoapobHo

NMoAKAHOYEHWE No NOKANBHOH
CETH

NEC MK BRICOKOCKOPOCTHOR
WMHTEpHET

Mo agnHHeHD

Attansic L1 G@igabit Ethernet
10/100/1000Ease-T Contraller

IP-agpec: 17217126
Macka noaceTh: 255,255,255.224
HacTpoeH BRyHHYHD

— [logxawye HHe No JOKAALHOH CETH - CBOHCTEA

bt | MNepexoa

&

#|  NBC WAKM BLICOKOCKOPOCTHOA MHTEpHET

OTENKYHTE
COCTOAHHE
MenpaEHTE

MNoAKAHYERHA THRA MOCT

CosAaTE APNBIK
¥AanHTE
MeperMEHOBaTE

E——

Pucynoxk 2.19

Ceohcrea: Internet Protocol (TCP/IP)

Ofwme | MpoEepk.a NOLAMHHOCTH || JononHurensHo |

Mok nmueHus MEDES

‘m Attansic L1 Gigabit Ethernet 104100/ ‘

EDMI‘IDHEHTbL HCAOAESYErBIE 3TH NOQK AHKYEHHER.

.Q File atd Prinker Sharing for Microzoft Webworks ~
21 (105 Packet Scheduler
v Internet Protocol [TCPAP)

<
YeTaHoBMTE. .

OnueaHue

SaanTe

e )

MNporokon TCFAR - cTaHoapTHER NpoToK 00 roGansHers
CETEN, 0OECNEYMBIIOWME CEASE MEKLY DAZNHIHEINMM
E3aMMOLEACTEYHOLLMMA CETANM.

[ M4 Mok MoMEHIMA BRIBECTIA SHAYOK, B OBAACTH YESOOMASHHI

YEELoMAATE NP OrPaHHYEHHOM WM OTCYTCTEYHOLW EM
NOLKTOYEHH

’ 0K ] [ OrreHa

Ofwme

MapareTpel [P MOrYT Ha3HAYSTECA SETOMETHYSCKH, ECAH CETE
NOAAEPKUMEAET 3TY BOSMOKHOCTE. B NPOTUBHOM CAyyas napameTpel
IP' MOKHD NONYHHTE Y CETEEOMD S0MUHMCTRETORA.

() Doy |P-agpec aeTomMaTHYECKH

(%) Mcnonesosars caenywowwil IP-agpec:

|P-anpec: 172 .17 .12 . B |
Macka nogceru: 285 285 285 . 224 |
O CHOBHOR LWks: 172 017 012 01 |

Monyyure aapec DMS-cepeepa asTOMATHIECKM

(#) Mcnonesosatk cnenyiowwe anpeca DMS-cepsepoe:

MNpeanouirastsi OMNS-cepeep: . . .

JononHuTensHo...

AneTepHaTHeHEI DNS-cepeep:

[ 0K ][ OTiieHa ]

Pucynok 2.20
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2.6.2 Hacmpoiika napamempog anaiuzamopa cneKkmpa.

Jljig HaCTPOMKM MapaMeTpoB aHAJIW3ATOPaA CIIEKTpa HEOOXOIMMO CHayaia NOJKIOYUTh aHa-
mu3arop o muHe USB (myHkT 2.2 nanHoro PykoBoacTsa oneparopa).

Janee HEOOXOAUMO YOEIUTHCS, YTO YCTPOMCTBO MOJKIIOYEHO YCIIEUIHO, ISl YETO B MEHIO
CepBucnsble navenu ZETLab BeiOpats nynkT Hacrpoiika napamerpos ALl u LHAII (pucyHoxk
2.22). B nosBUBIIEMCSI OKHE B OJHOM M3 BKJIAJIOK (€CJIM MX HECKOJBKO) HAWTH MCIOJb3yeMOe YCT-
poiictBo (pucyHok 2.23).

i Hactpohra napamerpos AL u LIATT

ALM-LAM 16416 LISE W56
AUMN aHamzaropa 41718

AMCKDETHEAWMA, (L

(eenr|

CepeucHee i‘ OO0 - CoRpaHiTE
@ 3arpyska CUrHANBHOMD NPoLecCopa
E HacTpolika napaterpoe AL 1 LA Homep kaHana K.oa haumeHT
—_ - YCHNEHWA
bs Peaktiposarie dainoe napavetpoe | 2 = S

HacTpolika |P-agpecoE YoTpolicTE
K.aHank

Moarknrouerwe yerpoicTe no Ethernst 1 2 3 M4 F5 F6 7 s

CEE

MNoaknioueHWe yeTpofcTe no BluaT ooth

E
3

Ll Mbposoi BE0L/EEIEOA

]

4| HacTpolika Ex0qHOMD AHanasoHa
Bpetaa ZET-cepeepa r
. MNpocnyWwHESHKE KaHANOE l LLAMN aHamsaTopa 41718
- ZETMBSSBHQB[ Yacrora Koo eyt
OHCEDETHEAUMM, rU. FATYHAHHA
|E| P nar b
- 800000 -] | 099803

Pucynok 2.22 -

Brwenute ycTpofictea

Pucynok 2.23

ITocne ycnemHol npoBepku Ha Hanuuue noacoenuHeHHoro no USB ananmsatopa cnekrtpa
HY>KHO HACTPOUTH €ro ceTeBble napameTpsl. [ aToro Heo6xoauMo B MeHIO CepBHCHBIE [TaHEIN
ZETLab Bri6pats komanny Hacrpoiika IP-agpecoB ycrpoiicTB (pucyHok 2.24).

=2 Hactpoika IP-aapecop ycTpoHcTE

CepeMcHEIE
IF-anpec: 1722 .17 .12 . 23
@ 3arpyY3Kka CHrHANEHOrO NPOLECCapa Beixoa
@ Hactpoiirka napamerpos AL 1 LLAM Macka nooceT: 2hh _ 255 255 224
" f W dafing

| -
Pen akTpOEaHUE PaRNNE NADaMETOE
@ SELARTHROERME PR MapSeT RS OCHOBHOM Wk 122 17 .12 1

E HacTpolika |P-anpecoE YocTpolicTeE
Ej : : S Mo yronHaHMHo

Zal [MoakniodeHie YoTpoicte no Ethernet _ Mopr:

MoaknoueHKe ycTpoMcTe No BlueT ooth

tMAC-anpec: 0 189 _ 103 . 14 0 . 250 CoxpaHdTe

[E] Uneposon seon/eeena | —
[(%] Hacrpoiika exogHoro auanasoHa -Peskir nepenadid i -CrOpOCTE NepenaqM
Bperta ZET-cepespa & dynnekc & 100 MEuT
[ Npocnywearue kananoe it

: o0nYyaynnekc
[E8] ZETMessenger s bl
H P nar
TaMMEYT OTCYTCTEWA CEBAZM, MUH: 3

Pucynok 2.24
Pucynok 2.25
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B nosiBuBmemcs okue nporpammel Hacrpoiika IP-agpecoB ycrpoiicTB (pucyHok 2.25) He-
00xoauMo ycTaHOBUTH [P-asipec n Macky mojceTu Tak, 4ToObl KOMIIBIOTEpP M aHAJIM3aTOp CIEKTpa
ObUIM B OJHOU rpymnme. 3HaueHusl BBOJAATCS C KiIaBUATypbl. JlOMyCTHM, Mbl HMEEM CIIEIYIOLIUE T1a-
pametrpsl ceTu: Macka noaceru: 255.255.255.224; OcnoBHoi#t numo3: 172.17.12.1; 1P-anpec uc-
0JIb3yeMoro B paboTe kommbroTepa: 172.17.12.6. B takom cinyuae B okHe Hacrpoiika IP aapecos
YCTPOMCTB, HEOOXOIMMO YKa3aTh CJIEIYIOIINE 3HAUCHUS:

¥ [P-anpec: 10.0.2.27 (mocnegHee 4ucio ajapeca MOXKET ObITh U IPYruM, HO C Hadayia HaJo0
yoenuThcs, 9To JaHHbIN [P-agpec He 3aHAT ApyrMMHU KOMITBIOTEpaMHu JINOO0 MHBIMU YCTPOHUCTBAMM )

# Macka nojcetu 255.255.255.224

¥ OcHoBHoM numo3 172.17.12.1

Jlanee HeoO6X01MMO HaxkaTh Ha KHONKY COXpaHUTh. 3aJaHHbIE TApaMETPhl 3aIIOMHSTCS BO
BHYTPEHHEHN NIOCTOSIHHOW ITAMSTH aHAJIN3aTOpa CIEKTpa.

IIpumeyanue: eciv HEOOXOAMMO HACTPOUTh HECKOJBKO aHAIU3aTOPOB, TO HEOOXOIUMO
HaCTpauBaTh KaXAblll aHATTU3AaTOP UHIUBUIYAIBHO.

2.6.3 Ilooknwuenue ananuzamopa cneKmpa K J10Kaa1bHOU Ccemu.
[Tocne nactpotiku [P-ampeca ananmuzaTopa criekTpa, HEOOXOAUMO:
v/ BBIKIIFOYMTH IMTAHKE aHAJU3ATOPA CIIEKTPa
v’ OTKIIFOYHTH aHATM3aTop criekTpa ot mmHel USB

v’ ybemuthest, uro SD KapTa U3BIEUCHA U3 aHAIN3AaTOpA CIIEKTpa (COBMECTHOE MCIIOIb30Ba-
Hue Ethernet u SD nepomyctumo)

v/ [OJKIIFOYMTE aHAJIN3ATOP CIIEKTPA K JIOKAILHOM CETH ¢ TIOMOIIIBIO pazbema RJ-45
v/ 101aTh IMTAHUE HA AaHAJIU3ATOpP.

Hanee u3 mento CepBucHsble nanenu ZETLab neo0xonumo BeiOpath komany Ioakimoue-
Hue ycrpoiictB no Ethernet (pucynok 2.26).

8 Moaxwue ue yeTpoicTe no Ethernet

KonM4ecTED NoAKNKOYaEME: o Ethernet yeTpofcTE: 1' v |

Mok NHYeHHe YCTPORCTE no Ethernet

CepeHcHEIE !
THN YCTROWHCTES IP-aapec COCTOAHHE

Hactpoiirka napamerpos AL 1 LLAM

3arpyska CUTHANBHOMO MPOLECCOpa ; sy | 172,17 12 . 2 | B oo

PegakTUpoEaHWE $aiN0E NapavETPOE

Hactpoiika IP-aapecos ycTpoficTe

ErRFs

MNoaknioyeHKe yoTpoicTe no Ethernet

| Moarniosenme yerpodicre no BlusT ooth

| Lludposoi BEOL/ERIECT,

%] Hacrpoiika BXogHOro gManasoHa

Bpetia ZET-capeepa . A17UE (17U [o . ® = | — T rerrer
[ Npocnywmeate kanance r
6B ZETMessenger

I_F_| P nar

MoAKNHYEHHE TONBKD YCNEWHD NPOWEALIMY NPOBEPKY YCTPOACTE

Pucynok 2.26

Pucynok 2.27

B otkpriBiieMcs okHe nporpammel [oakaouenne yerpoiicts mo Ethernet (pucynok 2.27)
HE00X0AUMO cIeNaTh CIeayoLlee:

» B mone co crpenkoii (CucoK) |1 ¥| cripaBa oT Haanucu KosmyecTBo moakJoyae-
MbIx o Ethernet ycrpoiicTB BbIOpaTh KOJMYECTBO aHAIU3aTOPOB, KOTOpPbIE HEOOXOIMMO MOA-
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KJTIOUMTb. JIJIs1 3TOT0 HAXAaTh HPABOIl KHOIKOH «MBILIM» HA CTPEIKY ¥ M U3 OTKPBIBIIETOCS CIIACKA
BBIOpATh HYXKHOE€ YuCII0. B 1aHHOM npumepe moAKI0YaeTcsl OJJMH aHaJIM3aTop CHEKTpa.

> B mone co cTpenkoii (CIMCOK) |A7Us(ai704) v | oy Hajamuchlo THI ycTpoicTBa BbI-
OpaTh Ha3BaHUE MOJIKIIOYAEMOT0 aHAIM3aTopa creKTpa. s 3Toro Ha)xaTh MPaBOW KHOTIKOW «MBbI-
LIM» HA CTPEIKY ¥| M M3 OTKPBIBIIEIrOCS CIIMCKA BBIOPATh HYKHBIA THI yCTpONCTBA. B naHHOM
IpuMepe NoJIKIIoYaeTcs aHaiau3atop cuekrpa A17US.

» B none | 17z. 17 . 1z . 27l | mox maanuceio IP-azpec BBecTH ¢ KiaBuaTypsl IP-aapec moa-
KJIF0YaeMOT0 aHaJIM3aTopa CIEeKTpa (YCTAaHOBIEHHBINM B myHKTe 2.6.2 Hacrtosiiero PykoBoacTBa
onepartopa).

» Haxarp Ha xHOTIKY IIpoBepuTh. [Ipu 3TOM B mose o Haamuchio CocTOsTHUE TIOSIBUTCS
Haanuch Teer IP. 2Knure 11 c... (pucynok 2.28). Ilo okoHUaHUM TECTUPOBAHUS B MOJI€ HAJ Hal-
nuceto CocTosiHne 0ToOpasuTcs Haanuch OTBeT MOJIy4YeH, CJIEBAa OT 3TOrO MOJIsl 3arOPUTCS UH]U-
KaTop YEJITOTO 1[BETa U CTAHET IOCTYIMHOM KHOIIKA AKTHBHPOBATH (PUCYHOK 2.29).

» Haxarp kHOTIKYy AkTUBUpOBaTh. [Ipn 3TOM B mose mo Haanuceio COCTOSTHAE TTOSBUTCS
coobmenue Hoakmouaemes. Kaurte 67 c..., MHIUKATOP ClieBa CHOBA CTaHET KPACHOI'O LIBETA U
BCE CIIMCKM U MOJISl CTAaHYT HEJOCTYIMHBIMU JUIsl u3MeHeHus (pucyHok 2.30). [o okoHuaHuu Bpeme-
HU OXKHJIaHWS B TMOJIE MO HAAMKUCHI0 COCTOsIHME TIOSIBUTCS COOOIIeHNE Y CTPOiiCTBO MOAKII0Ye-
HO, a LIBET MHAMKATOpa CJIeBa CTAHET 3esIeHbIM (pucyHok 2.31). IIpu 3TOM B CHCTEMHOM Tpee Mosi-
BUTCA Tpaduyeckas nukrorpamMmma nporpammsl CepBep noakiaouyenusi ycrpoiicts no Ethernet
(pucyHok 2.32).

> 3aKphITh NPOrpaMMy HaKaTHEM KHONKK BbIX0A, 1100 KHONKM [E], pacrosioeHHOH B

[IPaBOM BEPXHEM YTy OKHa.

5 Mogknioue ue ycTpoHcTe no Ethernet 5 Mogknioue Hue yctpokcte no Ethernet E\E\g]
v

KonHecTES NoAKNo4aetss: o Ethernet yerporicTe: 1 2 KonHecTES NoAKNo4aetss: o Ethernet yerporicTe: 1

ToAkHoMEHHE YCTRORCTE No Ethernst ToaktoMerHe yCTRORCTE no Ethernet
Tum yeTpaficTea IP-aapec CocTose Tun yeTpaficTea IP-aapec CocToaHie

A17U8 (A17U4) w| 172,17 .12 .27 ipoEEpk . TecT IP, XawTe 11 ... ALTUS (A17U4) v| 172,17 .12 . 27 | [ Nposepure OTBeT NanyeH

MGAKAFIHEHHE TONEKE YENEWHG MROWE AWKE NPOBERKY YCTROACTE MOAKMIHEHME TONGKD YENEWHE MPOWE AWNE NPOBERKy YCTRORCTE

Pucynok 2.28 Pucynoxk 2.29

70 Moaxawye ke yeTpoicTs no Ethernet

T8 Moaxnioue Hue ycTpoFcTa no Ethernet

KonHecTES NoAKNo4aetss: o Ethernet yerporicTe: KonHueCTED NoAKNMUasMbD: N0 Ethernet yeTpofcTs:

ToAkHoMEHHE YCTRORCTE No Ethernst ToAkHHEHAE YCTPORACTS 1o Ethernet
Tum yeTpaficTea P-aapec CocTose Tn yeTporicTea IP-aapec CocTomHre

1 Bl [roacnousence. xames7c... 78 (AL 7L 2 [ Tpoeepnme, VCTRONC T NOAKTIOMEHD

MGAKAFIHEHHE TONEKE YENEWHG MROWE AWKE NPOBERKY YCTROACTE MOAKAHEHHE TONLKO YEMEWHO NPOWEAWMX NPOEEPKY YCTRORCTE

NEEKTHEHPOEATE Bbixog, AEaK THEHPOEATE Beixoa

Pucynok 2.30 Pucynok 2.31
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Pucynok 2.32

[Tocne paboTel ¢ aHANM3aTOPOM HEOOXOJAMMO CHOBA BbI3BATh 3Ty IPOrpaMMy M HaXKaTb
KHOIIKY /leakTHBUPOBATD.

2.7  Hacrpoiika aHaJIU3aTOPA CHIEKTPa I padoThl M0 JOKAJIbHON CeTH C IPUMEHe-
nueMm Texnosioruu Wi-Fi (IEEE 802.11).

[Toaxmiouenue ananuzaropa cnektpa no Wi-Fi ocymiecTBisercs ¢ MpUMEHEHHEM TOYEK
nocrymna, Hanpumep, D-Link DWL-2200AP.

[Ipu noaxIIIOUEHUHU aHAIM3aTOpa CIEKTpa IO JIOKAJIbHOW CETH C MPUMEHEHHUEM TEXHOJIOI MU
Wi-Fi, He006X01MMO BBITIOJTHUTH CJIEAYIONIYIO TTOCIEI0BATEILHOCTD ACUCTBUM:

v/ MOJKIIFOYMTE TOYKH JOCTYIIAa ¥ YCTAHOBUTH Ha HUX [P-ajpec u Macky.
v/ YCTaHOBHUTB aHAJM3ATOP CIIEKTPa Ha KoMmIbroTep 1o muHe USB;

v’ ycranoButh IP-aapec 1 MacKy Ha HOAKIKOYAEMBI aHAIN3aTOP CIIEKTPA;
v/ MOJKIIFOYMTE aHAJIN3aTOP CIIEKTPa K KOMITbIoTepy 110 Wi-Fi.

Ha pucynke 2.33 mpuBenena cxema paboThl ¢ OECIIPOBOIHBIM CIIOCOOOM JIOCTYIAa HA MPH-
Mepe aHanuzaropa crnekrpa A17US.

e ) (7

=

Pucynok 2.33

2.7.1 Hacmpoiika cemesvix napamempos padouezo KOmMnoviomepa

[Ipu noaxIIFOUEHUH aHAIM3aTOpa CIEKTpa MO JIOKATbHOW CETH C IPUMEHEHUEM TEXHOJIOTUU
Wi-Fi Heo6xommMo OyzeT HECKOIBKO pa3 MEHTh CeTEeBbIe HACTPOWKH pabouero kommerotepa. [lo-
3TOMY, IIPEXKJE BCEro, CIeAyeT 3allOMHUTh WM 3alKcaTh U3Ha4YalbHble TapaMeTpsl ceTu. Jliis 31o-
ro BeiOpath MeHio Ilyck = Hacrpoiika = CeTeBble NOAKIIOYEHHUSI.

B nosBuBmemcs okue BoiOpath Baiie Iloak/ioueHne mo J0KaJIbLHOM ceTH, LISIYKOM Ipa-
BOM KHOTIKM MBIILIM Ha COEIMHEHUU BbI3BATh BCILIBIBAIOIIEE MEHIO U Jaiiee BbIOpaTh MyHKT CBOM-
cTBa (pucynok 2.34). B otkpriBiiemcs okae Iloak/aoueHue mo J0KajabLHOI ceTH — cBoiicTBa (pU-
cyHok 2.35) cnemyet BbIOpath yHKT Internet Protocol (TCP/IP) u naxatrs kHonky CBoiicTBa.
[Ipu sTom oTKkpoetcst okHo CBoiicTBa: Internet Protocol (TCP/IP), B koTopoM OynyT OTpa)K€HbI
TEKYyIlHE MapaMeTpsl ceTu (pucyHok 2.36). B nanHoM citydae 3T0:

w [P-ampec: 172.17.12.6

* Macka nojceru 255.255.255.224

* OcHoBHoii numo3 172.17.12.1
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JononHKTeNEHD  CNpaBka #

T =
BAPEC i‘.‘:'r CeTEBbIE NOAKNHIHEHHA

b I Mepexoa

CeTEBLIE 338344

[&] Cosaanme nosoro
NOAKAHYEHMA

& V3MEHHTE NapameThBl
GpaHamMay3pa Windows

& OTknroueHme ceTesoro
YETPORCTES

% BOCCTEHOENEHHE
NOAKHMEHMA

Iim MepErhEHIBaHHE
NOAKNHMEHHA

&) MpocMaTp CoCTOAHKA
NOAKIHHEHHS NG

p A JIBC vnM BbICOKOCKOPOCTHOW MHTEpHET

OTKIHHMTE

COCTOAHHE
lcnpaenTe

MoAKAFIYEHHA THNE MOCT

CO3A8TE APALIK

MeperMeHOBEaTE

Pucynok 2.34

L [loagawye HHe N0 J0KAAbHOH CETH - CBOHCTEA

Ofiume | Mposepra NogAMHHOCTH | onoaHurensHo |

Mok noveHwe YEpES

‘m tittansic L1 Gigabit Ethemet 10/100/ |

KomMnoHeHTEl, MCNoAESYerble 3THM MOLKAKYEHHEN;
,@, File and Printer Sharing far Microzaoft Metwarks A

vl .@ o5 Packet Scheduler
Internet Protocol [TCPAIP)

»

e
)
Wt U

Mporokon TCPAP - cTaHgapTHER NpoTokon raoSansHes
CETEH, OGECNEYHEAIDWMI CEASE MEXDY PaSIHIHEIMK
ESAHROLEHCTEYRILL ML CET AR,

Al
YeTaHoEMTE. ..

Onucanue

[] Mpu NoakMoueHM BRIESCTI SHEHOK B 06NACTM YEELOMEHH

YEeaomMAATE NPM OF PAHWYEHHOM MAKM OTCYTCTEYIOWEM
NOAK.IOHEHHH

’ ak ] [ OTrieHa

Pucynok 2.35

CeoHcTea: Internet Protocol (TCP/IP)

O6wme |

MapateTpel [P MOryT HA3HAYATECA SETOMATHMECKH, BCAW CETh
NOAAERHHESET 3TY BOSMOKHOCTE. B NPOTHEHOM CAyyae napamMeTpel
IP MOM#HO NEAYYMTE Y CETEEOMD 0MUHWCTRATOPA,

(O Donyuue |P-anpec aBTOMATIYECKM

(® Wcnoneaosark crenyowwi |P-anpec:

[172.17 .12 . 6|

| 255255 . 255 . 224

Ve
3anoMHUTE WIN
3aITUIIUTE STH

|P-anpec:

Macka nogceti

HapaMeTpsl.

O cHOBHOI Wwnos: | 172017 232

-CEREEDA ETOMATHYECKH
(® Wenonezosare cnenyiowme anpeca DMS-cepeepoe:
MNepeanouvraetaeit DMS-cepeep: ! . . . |

AneTepHaTHEHEH DM S-cepeep:

LononHWTEnEHO. ..

l[ OTreHa ]

[ o

Pucynok 2.36

2.7.2 Hacmpoiika napamempog 6ecnpogoonoii mouku oocmyna Wi-Fi.

[Ipu nepBoM HCIOIB30BAHUM TOYKHU JIOCTYNA B HEW MMEIOTCS HEKOTOphIE MapaMeTphl, ycTa-
HOBJIEHHBIE TI0 ymMosdanuto: IP-agpec: 192.168.0.50, macka moaceru: 255.255.255.0, Login: admin
(TonbKO cTpouHbIMH OykBamu), Password: maposist HeT (OCTaBUTh JaHHOE I10JIE€ ITYCTHIM)

IlpuMeyanue: mapamMeTpsl 0 YMOJYaHUIO MOTYT HECKOJIBKO OTJIMYATHCS OT IapameTpoB
HAaCTOSLIEr0 PYKOBOJCTBA. Y TOUHUTE UX B MHCTPYKIUH, IIPUJIAra€MOM K TOYKE JIOCTYIA MIPOU3BO-

nuteneM (B JaHHoM ciydae D-Link).

CnenoBatenbHO, Ul TIEPBOHAYAIBHOTO JOCTYIIa K CETEBBIM HACTPOWKAM TOYKU AOCTYIA
UCTIONb3yeMBIH B pab0OTe KOMITBIOTED JODKEH UMETh aHAIOTUYHBIE HACTPOUMKH. [IJIst 3TOTO B OKHE
CsoiictBa: Internet Protocol (TCP/IP) (mynkT 2.7.1 nactosimero PykoBojacTBa oneparopa) He-
00xoauMO M3MeHuTh 3HaueHus noisied [P-agpec, Macka monacetn u OCHOBHOM HITIO3 (PUCYHOK
2.37) u coxpanuTh u3MeHeHus1 HaxxaTreMm kHotnku OK.
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Jlanee HeoO6xonumo HaOpaTh B aipecHOi cTpoke Opaysepa cTpoky http://192.168.0.50, B pe-
3y/lbTaTe YEro MOSIBUTCS OKHO, M300pa’keHHOE Ha pUCyHKe 2.38, /e Mmpeajgaraercsi BBECTH JIOTUH U
napoJsb. Jlorun admin, nose BBoJ1a mapoJist OCTAETCS MyCThIM.

[Tpu naxxatuu Ha kHONKY OK nosBisieTcst cTpaHulla HaCTPOEK TOYKH J0CTYIa, /i€ He00X0-
MO TIOMEHATh napameTpbl. Ha pucynke 2.39 npezacraBiieH BapuaHT ¢ HY)KHbIMU HaM HacTpoiika-
mu: HOBBIN [P-anpec (ot IP-agpeca pabodero xomMmproTepa JOKEH OTIMYATHCS JUIIb MOCIEIHUM
YKCIIOM (B IaHHOM citydae 6 U3MEHWIN Ha 7), peJlBapuTesIbHO yOeJMBIINCH, YTO HOBBIHM [P-anpec
CBOOOJIEH), MacKa MOJCETH M IUII03 JOJKHBI ObITh TOYHO TaKMMH K€, KaK U B MEPBOHAYAIBLHBIX
HAcTpoMKax paboyero KOMIbIOTEPA.

Ceokctea: Internet Protocol (TCP/IP)

Otume |

MNapateTpet [P MOryT H3SHaYSTECA SETOMATHYECKH, BCAM CETE HMmia noab3oBaTeIa M Na ponbp
NOLAERHMESET 3TY BOSMOKHOCTE. B NPOTHEHOM CAYYas NapameTpbl
IP MOMHO NONYYHTE Y CETEEOrD AMHHUCTRATOPA.

() Donyume |P-aipec SETOMATHYSCRM CepBep 192 163.0.50
(®) Mcnonezoeare cregyiowmi IP-agpec:

o SR CoobwEHHE DwL-22004P

Macka noaceru: 1}

admin

O CHOBHOM Wios:

(&) Wcnonkzoeate casayowme aipeca DNS-cepeepoe:

MNpeanoudraeteil DNS-cepeep: |

| | | 3anomHkTE napons
AneTepHaTHEHEIH DNS -cepeep: I:

[ ok ][ omen | Pucynok 2.38

Pucynoxk 2.37

D-Link

Building Networks for People

A/r Premier”
2.4GHzWireless Access Point with PoE

(LU Advanced __Too Status _ Help '

DWL-2200AP

LAN Settin
Get IP Fram
IP address
Subnet Mask

Static (Manual) | =]
17217127
255.255.255.0

Default Gateway 17217121

? OO0

LAN Apply Cancel Help

Pucynoxk 2.39

IIpn Haxxatuu Ha KHONKY Apply, TOSBUTCS NMPEAYNPEXKACHUE, YTO COCAUHEHUE HE YCTaHO-
BUTCS, TAK KaK HACTPOMKH Ballel CETH OTIMYAIOTCSA OT YK€ MPUHSATHIX, HOBBIX, HACTPOEK TOUKU
noctymna. Jta npoliemMa UCUE3HET, Kora padounii KOMIIBIOTEp M TOYKA JOCTYIa CHOBA OKaXYyTCs B
OJIHOM ITOJICETH.

Wrak, cieayronmuM maroMm HeoOX0IuMO TIOMEHSTh CETEeBbIe HACTPOWKH Pad09Yero KOMITBIO-
Tepa Ha NepBOHAYAIIbHBIE (PUCYHOK 2.36).

[Tocne m3MeHEeHHs CETEeBBIX HACTPOEK TOYKH JOCTYIa CTaHWIA HACTPOEK OOJIbIIe HE JOC-
TynHa ¢ aapeca http://192.168.0.50. Jloctym oCyiecTBIs€TCS MO 3aJaHHOMY TOJIb30BaTelIeM ajpe-
Cy, B JaHHOM ciy4ae http://172.17.12.7.
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YcraHoBka nporpammHoro ooecniedenust ZETLab

Jlnst manpHEHIen HaCTPOMKKM TOYKH JOCTyIa HeOoOXOIMMO TeperTn Ha BkiIagky Wireless
(HacTpoiika mapameTpoB OecnpoBogHOU ceTu) (pucyHok 2.40). HeoOxoammo W3MEHUTH IYHKT
Mode ¢ Access Point (no ymondyanuto) Ha WDS, nyakt Channel: 1, ¢ yactotoii 2.412 GHz. B no-
1e WDS Remote MAC Address 3amaetcss MAC aapec BTOpPOil TOUYKHU J0CTyna (CiaydyailHO HE

BBeauTe cBoit MAC azapec)

D-Link

Building Metworks for People

DWL-2200AP

I
%

! Wizard

Wireless

!

LAN

DWL-2200AP

Device Info

1 Stats

AirPremier

2.4GHz Wireless Access Point with PoE
Home Advanced Tools Status Halp

Home Advanced Tools'

Wireless Settings
YWiraless Band - ;
hode WS -
S50 dlink

SSID Broadcast

Enable |+

Channel | 1 = 24126Hz || Auto Channel Scan
—WDs
Rermote AP MAC Address
1 00:19:5b:7c3:35 7—( Tlepeting 1o AaHHOH CebH
mocMotpets. MAC anpec
. . : E’M Jloctyma, Ho B none R
5 E MAC, Beoaurcs MAC BTOpOH TOYKH
7 a8 \I{?pTyna.
Authentication Open System >
—Key Settings
Encryption @ Disable  ( Enable
Key Type HEX |= Key Size B4 Bits =
Valid Key -
First Key
Second Key
Third Key
Fourth Key
Radio On =
Super 5 Mode Disahble B

Wireless QosMYMM) Enable |«

@90

Apply Cancel Help

i

Status

Device Information
Firmware Version: v2.20
[ MAC Address: 00:19:5b:7f.c3:3 |

Ethernet

Get IP From: Manual

IP address: 17217127

Subnet Magk: 26526652660

Gateway: 17217121
Pucynok 2.40
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Jlanee HeoOxoauMo HaxxkaTh KHOMKY Apply, mocie yero moaoxaars 30 CEKyHI U TIPOBE-
PpUTh, YCTAHOBHJIUCH JIM IMTAapaMETPLI.

Hpumeuanue: Texnonorus WDS- Wireless Distribution System, 1mo3BossieT 0JHOBpeMeH-
HO TOJKJII0YaTh OECIIPOBOHBIX KIMEHTOB, K TOUKaM, padoTarouumM B pexxume Bridge (MmocT Touka-
touka) 1 Multipoint Bridge (MocT Touka-MHOro TOYek). OJHAKO CKOPOCTb MEpelaydl JaHHBIX Y
OecIpoOBOJIHBIX KIMEHTOB, B TaKOM peXuMe OyaeT mopsiika 1/3 oT ckopocTu mepedayd JaHHBIX
MEXAy TOYKaMu J0CTyIa.

2.7.3 Hacmpoiika emopoii mouku oocmyna.

Hacrtpoiiku BTOpO# TOUKH JIOCTYIIa AaHAJIOTUYHBI BBIKJIAJIKaM, IIPUBEICHHBIM B IIyHKTE 2.7.2.
Nsmensiercs nmiib nociennee uncio B [P agpece. Hanpumep, 172.17.12.8.

Eme pa3 oOparute cBoe BHuManue Ha MAC anpeca. B mone WDS Remote AP MAC
Address Touku ¢ [P 172.17.12.7 nano ykazate MAC anpec Touku noctymna ¢ [P 172.17.12.8. U na-
0060poT.

IIpumeyaHue: eciau Bce CHENIAHO MPaBUIIbHO, TO MOCJE TOro Kak 00e TOYKU JIOCTyIa Ha-
CTPOEHBI, y KOMIIBIOTEpA JOJDKEH OBITh IepBOHaUaNbHbBIN [P-anpec, a y Touek mocrymna — oTau4arh-
Cs IIOCJIETHUE YUCIIA.

2.7.4 Hacmpoiika napamempog ananuzamopa cneKkmpa

Hacrpoiika ananuzaropa cnekrpa s pabotsl mo Wi-Fi anamorndna HacTpoiike 1uist paboThI
o jjokanpHOU cetu (Ethernet) (mynkr 2.6 HacTosiero PykoBoacrsa oneparopa). CHauana HeoO-
XOJUMO TOAKIIOUNTH aHanu3atop cnekrpa no mmue USB (nmyHkr 2.2), Hactpouts ero IP-anpec u
MacKy mojiceTH (IMyHKT 2.6.2), 3aTeM MOJKIIOUYUTh aHAJIN3aTop CreKTpa K jJokanbHou cetu (Ether-
net) (myHKT 2.6.3).

Ha pucynke 2.41 npesncraBiieHa KOHEYHasl CXeMa IOJKIIIOYEHUS aHalIM3aTopa CHeKTpa Io
Wi-Fi ¢ npumenenuem Ttouek noctyna (B ganHoM ciaydae D-Link DWL-2200AP). Ananuzatop
CIEKTpa MOJKIoYaeTcs KabeleM «BHUTas Hapa» K OJHOM Touke jaocTtyna. Bropas Ttouka gocryma
MOXET OBITh TIOJIKJIFOUYECHA TaKXKe KabeleM «BHUTas mapay JIHMO0 HEMOCPEACTBEHHO K pabodemMy KOM-
IBIOTEPY, IO K TOU XKe JIOKAIbHON CeTH, YTo U pabouuii kommblotep. Bosine kaxaoro ycrpoiicrsa
yka3zaH ero [P-aapec, KoTopblil HCNOIb30BaNICA B IPUBEIEHHBIX B JAHHOM TJ1aBe IpUMepax.

IIpumeuanue: eciau y kommnblorepa ectb Wi-Fi agantep, To BTopast TOUka JOCTyNa HE HYX-

Ha.

[(1P172.17.128 ] - (eama7a27 ]
((1P:172.17.12.27 ) ﬁ\ (ﬁ [ IP:172.17.126 |

—

T T . N b N .
Ll Tl L % “
*y
L]

F

Wi-Fi Wi-Fi ~ K

Pucynok 2.41
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3 ITaneasn ynpasiaenusi nporpammamu ZETLab

3.1 Ha3znauenue naneau ynpasJjenuss ZETLab

3anyck nporpamm ZETLab ocymiectBisiercs: npu nomouin nanenu ynpaenenus ZETLab.

AHanus WamepeHue OrotpaseHie [eHeparope! Peructparop MeTponoria PeweHua AETOMATHZAUHA CepercHels .l d d ﬂ d Beon |

Pucynoxk 3.1

[Tanens ynpasnenuss ZETLab (nanee — nanens ZETLab) npencrasnser co0oil ropusoH-
TajbHYIO NaHelsb (pucyHok 3.1), pacnoararolnyrocsi B BepxHeil yactu skpaHa. B neBoil wacTtu mna-
Henu ZETLab naxonstcst KHOIIKM MEHIO TPYII MPOTpaMM U CIyKeOHbIE MTUKTOIrPAMMBI.

Jliia 3amycka KakoH-JIMOO MporpaMMbl HYXKHO Ha)KaTh J€BOW KHONKOW «MBILIN» Ha Ha3Ba-
HUE COOTBETCTBYIOIIETO MEHIO (IPYIIIIbl IPOrPaMM), U3 Pa3BEPHYBILErOCs CHUCKA IPOrpaMM 3TOTO
paszzeina BbIOpaTh HYKHYIO U Ha)KaTh Ha Hee JIEBOW KHOIKOM «MBIILIN.

Kaxxnoe MeHro TpyIibl IporpaMM COAEPKUT CIIMCOK MPorpaMm, 0ToOpaskaeMblil py Haxa-
THU JIEBOM KJIaBUIIEH «MBIIIN» Ha KHOIIKY BbI30Ba MEHIO TpyIIibl Iporpamm Ha nanenu ZETLab. B
PACKpBIBAIOIIEMCSI MEHIO I'PYIIBI POTPAMM PSAAOM C Ha3BaHUSAMHM IMPOTPaMM HaXOIATCS ITHUKTO-
IrPaMMBbI, MO3BOJIAIOIIHE OBICTPO CBA3ATH KOMAHAYy 3allyCKa IPOrpaMMbl ¢ ee rpaguyecKuM
uzoopakenuem. [Ipu axtuBHoU manenmu ZETLab (akTUBHOUW TaHENb CTAHOBHUTCS TOCIIC HAXKATHS
JIEBOM KJIaBULIEH «MBIIIN» Ha CBOOOJHOM OT KHOMNOK Mecte naHenu ZETLab), nonBoast Kypcop
«MBIIIM» K KHOTIKAM MEHIO I'PYII IPOrpaMM HOSIBJISETCS BCIUIBIBAIOLIAS MOJCKa3Ka ¢ 0TOOpaxeH-
HBIM B HEH ITOJIHBIM Ha3BAaHWEM I'PYIIIBI M CIIMCKOM PAaCHOJIArarolMXCsl B ATOU IPYIIIE IPOTrpaMM.

3.2 3anyck nanenu ZETLab

[Tanens ZETLab M0HO 3amyCTUTh HECKOJIBKMMHU CIIOCOOaMMU:

J

+ JIBOMHBIM HA)KATHEM JIEBOM KHOIIKOM «MBIIIN» Ha SAPJBIK 3aIIyCKa MPOrPaMMBI &4 pac-
[Pl

MOJIOXKEHHOTO Ha paboueM crojie omepamuoHHoW cuctembl Microsoft Windows (mamee — OC
Windows)

+ n3 wmeHio Ilyck manenu 3amau OC  Windows BbeiOOpoM komanzasl IIporpam-
Mbl = ZetLab = ZetPanel (pucynox 3.2).

+ [pu nomoIuu ucnojusemoro daiina ZETPanel.exe u3 nupextopuu C:\ZETLab\.

[Tpu 3anycke nanenu ZETLab ee 3Ha40K OSIBUTCS B 00J1aCTH YBEJOMJICHUH MaHEIH 3aa4
Windows (pucyHok 3.3) u mpou3oiiieT aBToMaTH4YeCcKasi 3arpy3ka CUTHAJIBHOTO Ipolieccopa Moi-
KIIFOYEHHOTO BHEIIHEro MoJyisi, mpou3BoaumMoro 3A0 "DIeKTpOHHbIE TEXHOJIOTHU U METPOJIOTH-
yeckue cuctembl". [Ipy 3TOM B HMKHEM IPaBOM YIUTy 3KpaHa MOSBJISIETCS BCIUIBIBAIOLIAS MOJICKA3-
Ka (pucyHok 3.4), uHbopMmupyromas 0 TOM, YTO CHUTHAJIbHBIN mIpoueccop 3arpyxeH. JlanhHas
BCILIBIBAIOIIAS [I0JICKAa3Ka OYAET MOSBIATHCS MPU YCTAHOBKE IPU3HAKA aBTOMATUYECKOM 3arpy3Ku
curHaJibHOTO TIporieccopa B (aitnie korndurypanuu ZETPanel.cfg nanenu ZETLab. daiin koudu-
rypauuu ZETPanel.cfg nanenu ZETLab 6ynet onucan HUXe.
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3anycTHTE obospeeaTens Inkernet Explarer
CeTEBOE OKPYHEHHE

TabnHua cHvecnos

MparpaMmel

Mz0paHHoe
AOKYHEHTEI
HacTpokka

HakiTH

Cnpagka n NoaaspKa

BeInoAHHTE. ..

SaEepWEHKE ceaHca Bacvnii, ..
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74 nyck BExG s EE ¥

ZETLab

IE) TopPlan SPE 2005 »
@ Takal Commandsr 3
WnFLAR »
' Zetlab
)
rd‘f‘ AAMHHHC T PHPOBAHHE
I KoMnac 5.1
&
@ ¥TrnnTel HP Scanjet
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Pucynoxk 3.2

i - R

Pucynoxk 3.3

3.3

Yupasienue nanesanro ZETLab

x

j.r) MNanens ynpasnexws ZETLab

CHPHENEHEIF NPOLECCop 38rpyHeH,
HamMHTE NPEB0A KHOMKOM MEILM HE MISOHKE MK HA NaHEH
ANA BEIS0ES MEHHD,

E AncneT4e. ..

Pucynok 3.4

VYmpasnenue nmanensio ZETLab ocymecTBIS€TCs MPU MOMOITH KOHTEKCTHOTO MEHIO (pUCY-
HOK 3.5), BBI3BIBAEMOT0 HAXKATHEM IPABOI KIABUIIM «MBIIIH» HAa CBOOOTHOM OT KHOIIOK MECTE Ta-
Henu ZETLab vnwv Ha e€ 3Ha4ok B oOsactu yBegomienuit manenu 3aaad OC Windows.

OTKPEITO OKOH? 8 1-H 3Kpan:
MHOMOKAHANEHEIF OCUHMANorpad
v ABTOMATHMUECKOE DAsMELLEHHE oKoH  ChrlH+A
. . HacToToMep - CHRHaNS
w MHOro3KpaHHEIA MHTEpheAc Chrl+M
3aKpBITE BCE OTKPBITEIE OKHE
BoneTMETR NEpeMEHHOrD ToKS - CHrHan3
CEEPHYTE BCE OTKPRITEIE OKHA
BoneTmeTp NnepeMeHHora ToKka - CrrHanl
PasEEpHYTE BCE OTKPBITBIE OKHa
CnpATaTE NaHENs
BoneTMETR NEpeMeHHOrD Toka - CHrHand
BoneTmeTp NepeMeHHora Toka - CHrHans
CO0xPaHnTE NpaekKT hrl+5
WK ONONOCHEIA CHEKTP - CHrHanl
MomMowe Fi W3KONONOCHBIA CREKTR - CHMrHanl
O Nporpae. .. 1
Brixog, Chrl+,
Pucynoxk 3.5

J11s1 BBITIOJTHEHUST KaKOW-THO0 KOMAaHIbI

KOHTCKCTHOI'O MCHIO HY)XHO HaXaTb JIEBOI KHOII-

KON «MBIIIN» HA COOTBETCTBYIOIIYIO KOMaH/Iy 3TOT0 MEHI0. TakKe MOKHO IepeMeIaThCcsi 0 MEHIO
C ITOMOIIBIO KJIaBUII KJIaBUATYPhl CO CTPEJIKAMH U BBIOMPATH HYKHYIO KOMaHAY Ha)KaTUEM KIIaBU-
i <Enter>. HekoTopble U3 KOMaHJ MEHIO UMEIOT KJIaBHILK OBICTPOro 3amycka («ropsuue KiaBu-
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un»). B 3ToM citydae HanpoTUB Ha3BaHMsI KOMaH[Ibl OTPa)KaeTcsl KOMOMHAIMS KIaBUII KJIIaBUATYpPhI
JUTsi OBICTPOTO 3aIyCKa COOTBETCTBYIONIEH KOMAaH/IbI MEHIO. 3HAK «+» B KOMOWHAIIMM KIJIABHII 03-
HA4yaeT, YTO ISl BBIINOJHEHUS KOMaHAbl HEOOXOIUMO HakaTh CHayala 1-10 KIaBUIIY, a 3aTeM,
yAepKuBas ee, Haxath 2-10. Hanpumep, mis Beixona u3 nanenu ZETLab neo6xoaumo, yaepKuBas
knaBuiy <Ctrl>, HaxkaTp Ha KJIaBuIy <X> (B JJAaTUHCKOM packia/iKe KJIaBUaTyphl).

B packpsIBIIEMCS KOHTEKCTHOM MEHIO B MEPBOM CTpoke MeHI0O OTKPBITO OKOH: XX 0TO-
OpaxkaeTcs oOl1ee KOJIMYECTBO OTKPBITHIX OKOH (3alyIleHHbIX nporpamm). [Ipu HaBegeHnun Kypco-
pa «MBIIIN» HA 3TY CTPOKY PAaCKPHIBAETCS OJIMEHIO, B KOTOPOM MEPEUYUCIICHBI HA3BAHUS OTKPBITHIX
OKOH Mporpamm (3amyuieHHbIX nporpamMm). Eciu Heo6XoauMo BBIBECTH Ha MEpeIHUi IIaH OKHO
KaKOM-T1M00 OTKPBITON MpPOrpaMMbl, HAJ0 MEPEUTH B MOJMEHIO U B CHHCKE BBHIOpaTh HYXHOE Ha-
3BaHue. OKHO BBHIOpPAHHOM MPOrpaMMbl CTAHOBUTCSI aKTUBHBIM U IOMEIIAETCS HA MEePeIHUM IJ1aH.
Ora GyHKIMS M0JIe3Ha IPU BKIIIOUEHHOM pexxriMe MHoro3kpanHblii untepdeiic.

3.3.1 @yukuua Aemomamuueckoe pazmeuieHue 0KOH

OyHKIMA ABTOMATHYECKOE pa3MellleHHe OKOH IpPEIHA3HAuYCHA I aBTOMATHYECKOTO
pa3MelIeHs] OKOH 3aIllyCKaeMbIX M0JIb30BaTeIeM IPOrpaMM Ha 3KpaHe MOHUTOPA.

B 3aBucuMocTH OT KOIMYECTBA U THIIA 3aIIyCKaCMBbIX IMPOTrpaMM HUX OKHa pasMEIIaroTCAd IO
BCEH IMOJIE3HOM TUIOMIAM SKpaHa MOHUTOPA.

IIpumeuyanue: 1oJ MOJE3HOM IJIOWIAABIO MOJpPa3yMeBaeTCsl MPSIMOYroyibHas 00JacTh, B
npenenax KoOopJuHaT KOTOPO# pa3MelalTcs OKHA POoTrpamMM.

Cy1iecTBYIOT 2 THIIa OKOH ITPOrPaMM:

* aBTOMAaTHYECKH MaclliTabupyeMble 10 BCEH MOJIe3HOH Iuionaau (Harpumep, MporpaMMbl
tuna MHorokaHajibHbIi ocuiorpad, ¥Y3Komoa0CHbIH ClIEKTPaIbHbIN aHATU3);

+ HMMeIolue MPUBA3KY K JIEBOMY BEPXHEMY Kparo 3KpaHa MOHHUTOpa (Hampumep, nporpam-
MbI TUIa BonbT™MeETp nepeMeHHoro Toka, I'eHeparop curHaion).

Jliig BKJIIOYEHUS QYHKIMY ABTOMATHYecKOe pa3MelleHHe OKOH HEOOXOIUMO B KOHTEKCT-
HOoM MeHIo naHenu ZETLab (pucyHok 3.6) BbIOpaTh KOMaHy ABTOMaTUYECKOE pa3MeElIeHHe OKOH.
[Tocne 3TOro MeHI0 NCYE3HET U BKJIIOUUTCS AaHHAs (QYyHKIUS.

OTKPEITO 0KOH: 1 4

v BETOMATHYE
MHoro3KpaHHEIR HHTephERTD Chrl+M

3&KPEITE BCE OTKPBITHIE OKHa
CEEPHYTE BCE OTKPBITHIE OKHE
PasBepHYTE BCE OTKOBITHIE OKHE

CNpATaTE NaHeENs

C0XpPaHHTE NpoeKT Chrl+5

MamMoLL e F1
O Nporparme. ..

Brlxog Chrl4x

Pucynoxk 3.6

[Ipu noBTOPHOM O0TOOpPaKEHUN KOHTEKCTHOIO MEHIO HAIIPOTUB KOMaH]/ibl ABTOMAaTHYeCKOe
pa3MelleHre OKOH OyJIeT YCTaHOBJEH (UIa)KOK, O3HAYAIOIIUM, YTO JaHHAs (QYHKIUS BKIIOYEHA.

Jlia oTkiroueHus (YyHKIMM HEOOXOAMMO MOBTOPHO BBIOpaTh KOMaHAy ABTOMaTH4YeCKoe
pa3MelleHHe OKOH.
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[Ipu BeIKITIOYEHHOUW (YHKIIMM ABTOMATHYECKOEe pa3MelleHHe OKOH OKHAa 3alyCKaeMbIX
IIPOrpaMM pacrojiararorcs B LeHTpe dkpaHa. [lonbp3oBaTenb 0 CBOEMY YCMOTPEHHMIO MOXKET 3ajia-
BaTh pa3Mephl U MOJIOKEHUE OKOH mporpaMm Ha padoueMm crosie OC Windows.

Bxrouenue nnu BeIKITIOUeHHE (DYHKIIMH ABTOMATHYECKOE pa3MelleHue OKOH IPU aKTHB-
Hoit nanenu ZETLab Ttaxxe BO3MOXKHO HOKaTHEM KOMOMHAIIUN «ropsianX KiaBuiny <Ctrl> + <A>,

IIpumeuaHue: eciy Npy BKIOYEHHON (QyHKIIMM ABTOMaTH4YeCcKoOe pa3MellleHHe OKOH HE
MIPOUCXOUT JOJDKHOTO pa3MELIEHUsI OKOH 3allyCKaeMbIX MIPOrpaMM Ha SKpaHe MOHHUTOpPA, HEOOXO-
MO YBEJIMYMTh 3HAUYEHUE OTBEYAIOILIErO 3a ATO MapameTpa B TpeTheil cTpoke (aiiina KoHpurypa-
uuu nmanenu ZETLab (noapo6uee cM. myHKT 3.5 daiin kondurypanuun naneau ZETLab).

3.3.2 @yukuua MuozoIxpaunustii unmepgeiic

Oynkuusi MHorodkpannblii uHTepdeiic npeaHa3HaueHa i co3ianus 3¢@dexra Ucroib-
30BaHUA JI0 4-X pabouyux SKpaHoOB.

Jlnia BritoueHus GyHKIuY MHOro3KpaHHblii uHTepdelic He0OX0IMMO B KOHTEKCTHOM Me-
Hto nanenu ZETLab (pucynox 3.7) BeiOpaTh koMany MHoro3kpannsblii untepdeiic. [locie sto-
ro MEHIO UCUYE3HET U BKIIOYUTCS AaHHAs (QYyHKIMS, a Ha TaHeJIU MOSABUTHCS MUKTOTpaMMma , 03-
Hauawonas, 4o MHOrodKpaHHblii HHTepdeic BKIIOYEH.

[Ipu moBTOpHOM 0TOOpPaXKEHUH KOHTEKCTHOTO MEHIO HAPOTUB KOMaH/1bl MHOr03KpaHHbIH
uHTepdeiic OyaeT ycTaHoBleH (IakoK, O3HAYAOLIUHI, YTO JaHHAs! (PYHKIMS BKIIOUEHA.

Jliig oTkitoueHus: PyHKIUMU HEOOX0IMMO MOBTOPHO HA)KaTh Ha KOMaHy MHOr03KpaHHbIH
HHTep(eiic.

[Ipu BriroueHHOM (QyHKUKMKM MHOro3kpanHblii mHTepgelic cieBa ot kHonku Beixoa Ha
nanenu ZETLab otoOpaxatorcss 4 KHOMKUA C IUGPOBBIMU MUKTOrpamMMaMu «1»...«4», 0003Ha-
YarolMMHU HOMepa 3KpaHoB (pucyHok 3.7). IIpu nepBoM BKIIIOUEHHH (YHKIMH LBET MUKTOTrPAMM
KpacHBIM, KHOIIKA IIEPBOT0 dKpaHa HaxxaTa. Haxaras kHOIIKa O3Ha4aeT, 4TO OJHOMMEHHBIN JKpaH
aKTUBHBIN U BCE 3allyCKaeMble POrpamMMbl OYAYT €ro IpUHAIJIEKHOCTBIO.

Br160p npyrux 3KpaHoOB OCYIIECTBIIAETCS Ha)KaTHUEM Ha KHOIKY C COOTBETCTBYIOLIEH IU}-
POii, IpHu 3TOM BbIOpaHHBIN SKpaH CTAHOBUTCS aKTUBHBIM, a 3allylICHHbIE B 3TOM 3KpaHe OKHa Ipo-
IPaMM BBIBOJATCS Ha MEPEIHUN IIJIaH IOBEPX IPOrPAMM, 3aITyILEHHBIX B APYTHX JKPaHaX.

oaa8an @Bbmon|

-

OTKPEITO OKOH: 1

v ABTOMATHYECKOE pasmelerie okoH  Chrl+a

OrO3KPEHHBIN MHTEephent Chrl-+r

3&KPEITE BCE OTKPEITEIS OKHA
CBEpHYTE BCE OTKPLITEIE OKHA
PasBepHYTE BCE OTKPLITEIE OKHA

CnpATaTe NaHeN:

COXpaHnTE NpoekT Chrl+3

Momowe F1
O nporparme, ..

Berxoa Ctrl+x

Pucynoxk 3.7

Knornka BbIOOpa 3KpaHa KpacHOTO I[BETA O3HAYAET, YTO B OJTHOMMEHHOM JKpaHe He 3amylie-
Ha HM OJIHA nporpamma. KHoIlKa 3e71€eHOro nBeTa 03Ha4yaeT, 4YTo B OJHOMMEHHOM JKpaHe 3alynieHa
X0Ts1 ObI OJIHA TIpOTpaMMa.

[Tpu BbIKIIOUEeHUM QYHKUIKMKM MHOro3KpaHHbIl MHTep(eiic Bce OKHA 3aMyLUICHHBIX IMPO-
IPaMM BCEX 3KPAHOB CTAHOBATCS MPUHAIICKHOCTHIO OJHOIO 3KpaHA.

Bxutouenue unu BeikitoueHue QyHKIuM MHOro3kpaHHblid uHTepdelic npyu akTUBHON ma-
Henu ZETLab taxxe BO3MOKHO HaKaTHEM KOMOWHAIMH «Topsauux kinaBunn <Ctrl> + <M>,
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3.3.3 Ynpaenenue oxknamu 3anyueHHvix npocpamm

Jlyist yripaBiieHHsl OKHaMH 3amyIIEHHBIX MPOTPAMM MPEAYCMOTPEHBI CICTYIOIINE KOMaHIbl
KOHTEKCTHOTO MeHIo nmauenu ZETLab:

3aKkpbITh Bce OTKPBIThIEe OKHA — [Ipe/IHA3HAYeHa JUIsl 3aKPbITHS OKOH BCEX MPOrpaMM, 3a-
nyueHHbIX yepe3 nanens ZETLab. Komanna 3akpbITh Bce OTKPbIThIe OKHA OyJEeT HEAOCTYIHA,
eciu uepes nmanenb ZETLab ne 3amyieHa XxoTsi Obl 0JIHA MporpaMMa.

CBepHYTh Bce OTKPbITbIe OKHA — [IPE/IHa3HAueHa Ul CBEPThIBaHUS (MUHUMU3ALUN) BCEX
mporpaMm, 3amylieHHbIx yepes nanenb ZETLab. Komania CBepHYTh Bce OTKPbIThIe OKHA OyAeT
HEJ0CTYyIHAa, eciu yepe3 nanenb ZETLab ne 3amyiieHa XoTs Obl 0JHA pOTpaMMma.

Pa3BepHyTh Bce OTKPBITHIE OKHA — [IPEAHA3HAYECHA JUIS PAa3BEPTHIBAHUS BCEX paHEE CBEP-
HYTbIX (MUHUMHU3UPOBAHHBIX) IPOrpPaMM, 3alyleHHbIX yepe3 nanenb ZETLab. I1pu pa3sepThiBa-
HUH OKHA BBIBOJATCS HA MEPEIHUN IUUIaH B MOPSAKE UX 3aIlyCKa U B MOPSAJKE NMPUHAJIEKHOCTH K
HOMEpY dKpaHa (IpU BKIIIOUEHHOM pekrMe MHoro3kpanubiii uHTepdeiic). Taxxe BoccTaHaBIu-
BaeTcs MoJjoxeHue u pazMep okoH. Komanna Pa3BepHyTh Bce OTKpPBIThbIE OKHA OYyIET HEJAOCTYII-
Ha, €CJIM He 3aIlyllleHa XoTs Obl 0/1Ha porpamMMma uepe3 naneins ZETLab.

3.3.4 Onepauuu c nanenvio ZETLab

st ynipaBnenus pabotoi u mosiokeHueMm camoi nanenu ZETLab mnpenycMOTpeHBI ciie-
JyIole KOMaH/bl KOHTEKCTHOTO MEHIO:

CopsiTaTh na”esb — NpeJHa3HaYeHA JJIsl CKpbITUS OkHa naHenu ZETLab ¢ 3xpaHa MOHHU-
topa. [Ipu ckpbITOi Manenu e€ 3HauoK B oOsiactu yBenomienuid nanenu 3aaady OC Windows umeer
BH/JI KaK MOKa3aHO Ha pucyHke 3.9.

[Ipumeyanus:

1. Komanga mento CnpsATaTh NaHeJdb HEJOCTYITHA, €CJIM MaHEIh YK€ CHpsiTaHa C dKpaHa
MOHHUTOPA;

2. Tlpu cKpbITHU TIAHETW C dKpaHa MOHHUTOpa 00JacTh dKpaHa, 3aHMMaeMas MaHeNblo, CTa-
HOBUTCS JIOCTYITHOM IS pa3MEIICHUS B HEW OKOH 3aITyIIEHHBIX MPOTpaMM (IIPOUCXOJUT Iepepas-
MEIICHIE OKOH MPU BKIFOYCHHONW (PYHKITUU ABTOMAaTHYECKOE Pa3MEIEHUE OKOH ).

Taxxe MOXHO cipsiTaTh (yopaTh ¢ pabouero crona) nmanenb ZETLab nBOWHBIM HaXXKaTHEM
JIEBOM KJIABHUIIIEH «MBIIIM» 10 €€ 3HauKy (pucyHOK 3.8) B oOyactu yBemomieHui nanenu 3agad OC
Windows.

o BRI R N O S5 e
Pucynoxk 3.8 Pucynok 3.9

OTo0pa3uTh MaHeJb — NMpeJHA3HAUCHA ISl BOCCTAHOBIICHUS (OTOOpaKeHUs) CKPBITON pa-
Hee nanenu ZETLab na sxpane monutopa. Ilpu orobpaxennoit nanenu ZETLab na moHutope ee

3HAa4OK B oOsactu yBenomiieHui manenu 3agady OC Windows MmeeT BU Kak [MOKa3aHO HA PUCYHKE
3.8.

[Ipumeyanus:

1. Komanga mMeHio OTo0pa3uTh maHelb HEIOCTYIHA, €CJIM NAHENb YK€ OTOOpa)keHa Ha
SKpaHe MOHUTOPA;

2. Ilpu oTtoOpaskeHHH MaHENU ¢ 3KpaHa MOHUTOpPA 00JacTh HKpaHa, 3aHMMaeMasl IaHeNblo,
CTAaHOBUTCS HEJOCTYIHOM JUIsl pa3MElIeHMs] B HEll OKOH 3allyIIeHHbIX IPOrpaMM (IPOUCXOUT Ie-
pepa3MelleHrne OKOH TP BKIIOYEHHON (QYHKINH ABTOMaTHYeCKoe pa3MelleHHe OKOH).

Taxxke M0oxHO oToOpa3uth nanenb ZETLab Ha paboueM CcTOJ€ JBOMHBIM Ha)KaTUEM JIEBOU
KJIaBULIeH «MbllIu» 1o €€ 3Hauky (pucyHok 3.9) B obnactu yBenomsieHuil manenu 3agad OC
Windows.
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3.3.5 Coxpanenue u 3azpy3xa npoeKmoe

Coxpanenue npoektoB ZETLab n nocnenyoomyro ux 3arpy3Ky yI00HO MCIOJIB30BaTh IpU
00JIBIIOM KOJIMYECTBE 3aIlyLIEHHBIX IPOrpaMM U HACTPOMKE ITUX MPOrpamm, a TaKkKe MPH KaxKIo-
JTHEBHBIX OJHOTHIHBIX M3MepeHusx. OAuH pa3, 3alycTUB BCe HEOOXOAMMBIE MPOrpaMMbl U Ha-
CTPOUB UX JOJKHBIM 00pa3zoM, coxpansiercs npoekT ZETLab. B nanpHeiinieM npocTo 10CTaTOYHO
3arpy3uTh COXpaHEHHBIN paHee MPOEKT U BCE MPOrpaMMbl, KOTOpPbIE ObUIM 3alyIIEHbl U HACTPOEHBI
nepen coxpanenuem npoexkra ZETLab, 6ynyT 3anylieHHbl C TAKUMHU K€ HACTPOMKaMU U pacioio-
KEHUEM Ha SKpaHe (9KpaHax), KaKk U B MOMEHT COXPAHEHHUSI 3TOTO MPOEKTa.

[Ipu coxpaHeHuu mpoekTa BCe 3allyllleHHbIE MPOTrpaMMbl, UX HACTPOMKHU U MapameTphl COo-
XpaHsoTCs B (Qailn ¢ pacmupeHueMm *.zpr. MoXHO 3amucaTb HECKOJIBKO Pa3IMUHBIX MPOEKTOB
ZETLab B paznuunbie ¢aitnbl. [lpoextsl ZETLab coxpaHsioTCsl Kak B OJAHOSKPAaHHOM, Tak U B
MHOTO’KPAHHOM pEeXUMaXx.

Jlji coxpaHeHus IpoeKkTa HE0OX0AUMO B KOHTEKCTHOM MeHIo (pucyHok 3.10) BbIOpaTh KO-
MaHZa COXpaHUTh NPOEKT, MOCE Yero OTKpoeTcsi OKHO COXpaHUTh NMPOEKT... (pucyHok 3.11).
Bri3Bath quanoroBoe okHO COXpaHUTH NMPOEKT..., Ipu akTUBHOU nanenu ZETLab taxxe MOXHO
1o coveranuio kiapuil — <Ctrl> + <S>. B okHe CoXpaHMTb NPOEKT... HEOOXOJUMO BBECTH UMS
npoekta (ums ¢aitia) u HaxxaTh KHONKY COXpaHMTB, NIOCIIE YEro MpOoeKT OyJIeT COXpaHEeH B yKa-
3aHHYI0 aupektopuio. [lo ymomuanuro ums ¢aitna npoekra Project 01.zpr. JlupexkTopus mo ymod-
yanuto — C:\ZetLab\config\. Ilonp30Barens MoKeT caM Ha3HayaTh JUPEKTOPHIO JUIsI COXpPaHEHUS
MIPOEKTOB, HO TP KAXKJIOM HOBOM coxpaHeHuu npoekta ZETLab Oynet npemaioxkeHa yisi CoxpaHe-
HUS JUPEKTOPUS 110 YMOJTYAHUIO.

CoxpaHHTh MPOeKT. ..

Nanka: ]_} config _-_i 4= =k B

OTKpEITO OKOH: 1 3

E

v OETOMATHYECKOE PasHELleHMe okaH  Chrl+a, »
M i heit Chrl+M ot
v MHOMO3KpaHHEI MHTepgenc il AOKYMEHTE]

JaKpeITe BCE OTKPEITEIE OKHA
CBEPHYTE BCE OTKPBITBIE OKHE
PaseepHyYTE BCE OTKPBITEIE OKHE

&

Pagouwdi cTon

CNpATaTE NaHene

\S

Mo gokyreHTEl

DaHMTE NROEKT ChEl+5

MaHowe Fl ol komnstoTEp
O Nparpamme. ..
Brixog Chrl+x ‘;..!] ! |
-
Cereene Hraa paiina: JZETF'miect_Dﬂ j COxpaHHTE |
PI/IcyHOK 3.10 OKPYHEHHE
Tun palina: ||-|pC|EKT ZETLab [*.zpr] _vJ OTmena

Pucynoxk 3.11

[Ipu BbIOOpE B KOHTEKCTHOM MEHIO (pUCYHOK 3.12) KoMaH/bl 3arpy3uTh NPOEKT OTKphIBa-
€TCsl TMAIIOTOBOE OKHO 3arpy3uTh MPOeEKT... (pucyHok 3.13).

Br13Bath nuanoroBoe okHO 3arpy3uTh HPOeKT..., Ipu akTuBHOU naHenu ZETLab, taxxe
BO3MOXHO [0 COYETaHHIO ropsuux kiaaBuil — <Ctrl>+ <O>. B 3Trom okHe HE0OX0IuMO BHIOpaTh
ums (aiina coxpaneHHoro panee npoekt ZETLab n naxxats kHOKY OTKpBITH. [lociie HaxaTus Ha
KHONIKY OTKpBITH OyleT 3arpyeH MpPOEeKT U BCE MPOrpamMMbl, KOTOpbIE ObLIM 3alylleHbl U Ha-
CTPOEHBI Mepe]l COXPAHEHUEM MPOEKTa, OYAyT 3allyIlEHbl, pa3MEILIeHbl U HACTPOEHbI, TaK KaK 3TO
OBbUIO CAENAaHO MPU COXPAHEHUU MPOEKTA.

Ecnu no 3arpysku npoekra ZETLab Obliu 3anmyiieHsl Kakue-1100 mporpaMmbl, TO OHU 3a-
BEpIIAT CBOIO PA0OTY U 3arpy3sTCsl IPOTPaMMBbI U3 IPOEKTA.
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OTKpEITO okoH: O

v ABTOMaTHUECKOR DA3MELLEHHE OkKoH  Chrl+HA
v MHOMO3KPaHHEI MHTepdEc Chrl4m

CApATATE NaHenks

3arpysHTE NPoOEKT

NoMoLE F1
O NporpaMme, .,

Brixog, Chrl4x

Pucynoxk 3.12

[Nanens ynpasnenus nporpammamu ZETLab

3arpyaMTh NPOEKT. ..

Danka: | (=3 config :_1

|4 zETProject_01.2pr

&

HeaagHue
LOHUYMEHTEI

Pagouqi cTon

\J

Mo gokyreHTEl

Mok korneioTEp

« B 5 EE-

Ceteeoe
ORPUHEHME

Hia paitna: || :—l
I Mpoekr ZETLab [".zpr) :_]

Tun pabinoe:

Ortepems

OTreHa

i

Pucynok 3.13

3.3.6 Ilonyuenue cnpaeounoii ungpopmauuu o nanenu ZETLab

B n1060if MmomeHT paboThl ¢ nanensio ZETLab MOXHO BOCIOJIb30BaThCS CIPAaBOYHON HH-
dbopmarnmeit o manenu. st 3Toro He0OX0AMMO B KOHTEKCTHOM MEHIO BbIOpaTh koMaHay [lomommsb.
[Ipu 3TOM Ha SKpaHe MOHUTOPA MOSBUTCS HOBOE OKHO (pUCYHOK 3.14), comepikaiiee CIipaBOYHYIO
nH(pOpMalLIMIO O TOJB30BATEIbCKOM HHTepdeiice, yrnpaBieHuio U HacTpoikax naHenu ZETLab.
Jlig mostyyeHusi cipaBOYHOW MHGPOpPMAIMU MOXHO TaK)K€ BOCIIOJIb30BATHCS HA)XKaTHEM KIIABUIIU
<F1> xnaBuatyps! nipu aktuBHOU nanenu ZETLab.

Jliig nosydyeHust “tHGopMaIuu O IPOU3BOAUTENE, BEpcUH U jaare co3nanus nanenu ZETLab,
HE0OX0IMMO B KOHTEKCTHOM MEHIO BbIOpaTh koMaHay O mporpamme.... [Ipu atom nossurcs co-
OTBETCTBYIOIIEE OKHO (pUCYHOK 3.15).

E? Manesn ynpapieHHa ZETLab - Cnpaeka

Crpbmt

CopepkaHue i I'Iowcsi

@ FENYCK W BbIXOY, W3 M0 REams
= 23 ¥npasnsHue naHens ZETLak

@ PyHELMA "AE TOMSTHHECKOE pas
@ OyHELAA "MHO MEKPpAHHEIR MHTE
@ OKHE 38y WEHHEL MR Rann
@ Onepali © nadenso ZETLakb
@ CrpaeoqHaa MHDOpmMaLMa o Nar
@ COXPEHEHME W 3AMDYIKS MP0EKT

@ ®EiAN KOHDM rypaLM NaHen ZETLat

@ CrpaBks W TEXHUYECKS A MO LEHEE

5 o
Meyars MapameTpel

‘; O nporpamme

YMpaeneHns W 3amyck  Nporpamm
ZETLab ocyWecTBNASTCA MNpW  NOMOLM
NaHen: YIpaeneHnA NpGrpaMmMani
ZETLab.

[ [ e e

PucyHoK 1

[ s [IE—

MaHent YNpaBneHra Nporpammarii
ZETLab (panee — naHene ZETLab)
npegctaenaeT  cobBOA  TOpWaCHTANEHYHD
naHens (pucyHor 1), pacnonaralyrocs
nocne 3anycka B BepxHer JacTi skpada. B
neeord 4acTd nadeny ZETLab HaxopAaTcs
KHOMEKW MEHKD TRYTIN NPOTRaMM KM CyebHee
NMKTOrpammel. B npaeol YacTk HaxoaAaTca
KHOMKE  BbIXOA, W, NPHM  BHIKIYEHHOM
s pedime MHoroskpaHHeIW MHTepdenc, — v

s %

Pucynoxk 3.14

3-7



[Nanens ynpasnenus nporpammamu ZETLab ZETLab

- ZETPanel Werzsion 3.4
p] Build date: 22-6-2007
e Coppright (o] 2007

340 "IANekTPOHHEIE TERHDADMHM 1 FETPONOMHMYECKHME cHoTemMel - 33T
Ten.: [495] 744-81-60, 130-94-25  Parc: [495) 744-81-60

v, ZEdmn . infol@zetms.

Pucynoxk 3.15

3.4 Beixoa u3 naneau ZETLab

Brixon u3 manenmu ZETLab ocyiecTBiseTcss HaKaTueM KHOTKA BbIXoa B mpaBoit 4actu
nanenu ZETLab. 1lpu 3TOM TMPOUCXOJUT 3aKPBITHE BCEX MPOTPAMM, 3aIyIICHHBIX Yepe3 MaHeNb
ZETLab. Taxxe MoxHO BbliiTH U3 naHenu ZETLab u 3akpbiTh Bce 3amlylIeHHbIE IPOTPAMMBbI, BbI-
3BaB KOHTEKCTHOE MEHIO Ha)KaTUEM IpaBOW KJABUIIEH «MBIIIM» Ha CBOOOJHOE OT KHOIOK MECTO
nanenu ZETLab vnu Ha)xkaTueM NpaBoil KiaBUIIeH «MblIn» Ha 3Ha4oK nanenu ZETLab B oGnac-
1 yBegomiennit nanemu 3agad OC Windows u BeiOpaTh komanay Beixos.

3.5  ®aiin kondurypanumn naneau ZETLab

@aitn konpurypauuu ZETPanel.cfg nanenun ZETLab cinyxutT 1Jis HaCTPOWKH BHEIIHETO
BUJIa CaMOW IaHENIM, BPEMEHU OKHUJAHUS 3alycKa MporpaMM U YCIOBHH 3arpy3Kd CUTHaJIbHOIO
Mpoueccopa yCTPOMCTB.

Jliisa u3menenus: koupurypauuu nanenu ZETLab neo6xonuMo B 11000M TEKCTOBOM pelaK-
tope oTKphITh (aitn ZETPanel.cfg u3 nupexropun C:\ZETLab\config. B TekcroBoM penakrope
oToOpasurcs conepxkanne (aitna ZETPanel.cfg (pucynok 3.16).

[lepBas crpoka (aiina coaepkUT 00K KoMMeHTapuil K Qaitiry koHburypauuu. Bropas u
MOCJIEYIOIUE CTPOKH COJEpKAT HEMOCPEICTBEHHO MapaMeTp U — Yepe3 pa3fesuTesb — KOMMEHTa-
puil Kk napamerpy. Paznenurenem Mexay napaMeTpaMu U KOMMEHTapHUsIMU SBJISIETCS IPOOET.

Bo BTOpOi#l cTpoke ycraHaBiauBaeTcs mapamerp A8 GyHKIMHM MHOTrO3KpPaHHBIH HWHTep-
¢eiic. «0» — pynkuusa BeIKIIOUEHA; «1» — BKIIOYEeHa; Jt00as npyras uudpa, ornuyHas ot «0» u
«1», ycranaBnuBaeT ¢yHKIM0 MHoOrodkpanublii nHTepgeiic He nocrynHoil. Ha pucynke 3.17
ITIOKa3aHO KOHTEKCTHOE MEHIO C OTCYTCTBYIOLIEH CTPOKOW KOMaHJAbI BBI30BA pexuma MHOrosk-
paHHbIi MHTepeiic, 3T0 o3HavaeT, yTo B (aitne ZETPanel.cfg B cTpoke ycTaHOBOK MHOTO3KpaH-
HOTo MHTepdeiica yCTAaHOBIIEHO YUCIOBOE 3HaUYEHUE, OTINYHOE OT «0» 1 «1».

Mafin Opaeka Mouck KoAvpoBkd HacTpokkk  Cnpaeka

©afn KOHPWIYPaLKMKM NaHenw ynpaensHumA ZETLab., PazgenvTent NapameTpa WM KOMMEHTapwAa - npofen.
1 MHOMO3KPaHHEA WMHTEepdeRc: O — BeKA., 1 - BkA., HE O WM He 1 - pEXKMM HEAOCTYMEH.

0 WABHTKMPKMKATOR A3bKa: < 500 - pyCoKWA, »>= 500 - aHrAuACKKA.

2000 BpeMA OXMAAHKA HAadyana nNpouecca 2AnNyCKkaeMor NPOrpaMdel, MC. AofMsHo OuTe He wmeHees 1000.
1 Sarpy#®aTe WAM HEeT CMIHANEHBA MPOWECCOp NpW 3arpy3kKe MaHend.

111 [Bcraska Windows-1251 (ANSI)

Pucynok 3.16
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OTEpRITO OKoH: O

v ABTOMATHMUECKOE DAsMELLEHHE OKoH  Chrl+A

CNPATaTE NaHee

3arpysHTE NPOEKT Chrl+O

NoMoLE Fi
O NporpaMme, .,

Bbixoa Chrl+x

Pucynoxk 3.17

B Tpetneilt cTpoke ycTaHaBIMBAaETCs MmapameTp: Jiroboe yucioBoe 3HaueHue Menblee 500 —
untepdeiic nanenn ZETLab Oyner pyccKOSI3bIYHBIM; J1I000€ YHMCIOBOE 3HAUYE€HUE PABHOE WIIH
6onbiee 500 — unrepderic manenu ZETLab Oynet aHTIOSI3bIYHBIM.

B yeTBepTO#l CTpOKE YCTAaHABIMBAETCS YMCIOBOM ITapamMeTp, KOTOPBIA OTBEYAET 3a BpeMs
3arpy3ku mporpamm u3 manenu ZETLab. [lanuwiii mapaMeTp HCHOJB3YeTCA, B OCHOBHOM, IpH
BKJIIOUEHHOH (QyHKIMM ABTOMaTHYecKoe pasMenieHue okoH. [lapamerp 3amaercss B Muiuimce-
KyH/Aax (Mc) ¥ He gospkeH ObiTh MeHblie 1000 Mc. YBenuuuBaTh 3HaU€HUE JAHHOTO IapameTpa He-
00X0IMMO, €CIM NpPU BKIIOYEHHON (YHKIMM ABTOMAaTHYecKOe pa3MellleHHe OKOH HE IIPOUCXO-
JUT JIOJDKHOTO aBTOMAaTHYECKOI0 pa3MeEIleHUs [IPU 3aIlyCKe IPOrpaMm

B maToi cTpoke ycTaHaBIMBAETCs IapaMeTp, OTBEYAIOIINM 3a 3arpy3Ky CUTHAJIBHOIO IPO-
1eccopa MoAKIIOYECHHBIX YCTPONCTB nipu 3arpyske nmanenu ZETLab: «0» — He 3arpyxath CUTHAIb-
HBIM mporieccop; «1» — 3arpyxkarb curHajibHbIN nponieccop. Ilpu ycraHoBieHHOM napamerpe «0»
BO BpeMs 3amycka nanenu ZETLab Oyner nosBisThCS BCIUIbIBAaIOLIee COOOIIEHNE, TOKa3aHHOE Ha
pucynke 3.18, a mpu «1» — kak Ha pucynke 3.19.

jr“ NaHens ynpasnexws ZETLab L) MNaHens ¥ynpasneH1a ZETLab

CHPHENEHEIF NPOLECCop 38rpyHeH,
HamMHTE NPEB0A KHOMKOM MEILM HE MISOHKE MK HA NaHEH

HamuTe npasoﬁ KHOMEOA MEILLM Ha MKOHKE MM Ha NaHenH

ANA BeIF0ES MEHHD,
ANA BBIZ0EA MEHHD,

Pucynoxk 3.18 Pucynox 3.19

[Tepen n3menennem napametpoB B daiiine ZETPanel.cfg HeoOxoaumo cHavaia 3akpbITh Ma-
Hens ZETLab, ecnu ona Obia 3anyimena. [lepen 3akpeituem ¢aiina ZETPanel.cfg, mocie BHecenus
W3MEHEHUN, HEOOXOMMO COXpaHUTh ATOT ¢aii. Kak mpaBuiio, BO BCEX TEKCTOBBIX peJaKkToOpax co-
XpaHeHUe MPOU3BOAUTCS uepe3 MeHio Maiia komannoii CoXpaHUTh.
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ZETLab HacTtpoiika mapamMeTpoB aHaJIOrOBBIX BXO/IOB U BBIXOJIOB

4 Hacrpoiika napaMeTpoB aHAJOIT0OBbIX BX0J0B U BbIX0/10B

4.1 Ha3HayeHue NMporpamMmbl

[IporpamMma npegHa3zHaueHa JUIsi HACTPOMKHU MapaMeTpoB M3MEPUTEIbHBIX KaHAJIOB aHaJH-
3aTopa CIeKTpa.

OcHoBHble (yHKIMH nporpammbl HacTpoiiku AL u LIAIL:

+ Bxutouenue/BeikimtoueHue kananoB moayiaeit AL u ITATI;

* YCTaHOBKA 4acTOThl AUCKpeTu3anuu moayied AL u LIAIL

* YcraHoBKka Kod(pduiueHTa ycuieHuss U Kod(puLreHTa NpeJBapUTEIbHOTO YCHIIUTENS
JUISL Kakaoro kanana moaynst AL

* YcraHnoBka BO3MOXHOCTH 3amycka moayneit AT u ITAIT ot BHemHeH omopHO# YacTo-
THI;

+ YcranoBka koddduimenTa 3aryxanus arreHoaropa moayis LIAIL

4.2 Onucanue nporpamMmsl

[Iporpamma Hactpoiika mapamerpoB ALIII u INAII 3amyckaercs n3 MeHio CepBHCHBIE
(pucynok 4.1) manenmu ZETLab Bricopom xoManasl Hacrpoiika mapamerpos AL u LLAIL. Ha
JKpaHe MOHHUTOpa oToOpaszutca pabouee okHO mnporpammbl Hacrpoiika mapamerpo AL u
LAII (pucynok 4.2).

CepeucHeIE

Kt 3arpyska cMrHANEHOrE NPOLECCopa

M |

HacTpofika naparterpos ALM u LLAN
PeaakTHpoEaHUE BalN0E NApaMETROE

Hactpolika IP-aapecos ycTpolicTe

[ 1 2

MogknoyeHye yerpoicTe no Ethernet

Mogk nkoyeHKue yeTpoicTe no BlueT ooth

el
L]

i

L upoeoil BE0A,/BRIEDD

=1

-
| ==

HacTpoiika BxogHare A4anasoHa
=) Bpera ZET-cepeepa

ﬁ [N pocAYIWHEEHWE KAHANDE

ﬁ ZE ThMeszenger

IE] P nar

Pucynoxk 4.1

st kaxnoro ycrpoiictBa ALTI-IIAII — cBost Bkitagka, B Ha3BaHUHM KOTOPOH Oyzmet oToOpa-
’KEHO Ha3BaHME YCTPOMCTBA M €ro 3aBOJICKOW HOoMep. KoamdecTBo BKIIAOK ONpENesieTcs: KoJnye-
CTBOM IOJK/TFOYEHHBIX YCTPOUCTB.

IIpy moxmroueHHBIX HECKOIBKUX ycTpoiicTB napaMmerpbl ALIL u IIAII kaxxmoro ycrpoicr-
Ba HacTpauBaroTCs B cBoel Bkiazake. [lepexoa Mexay BKIaJAKaMU OCYILECTBIISETCS Ha)KaTUEM Jie-
BOM KHOIIKM «MBIIIN» Ha BKJIAAKY, B KOTOpoi HeoOxonumo HacTpouTh napamerpsl AL u LIAII
TOrO WJIM UHOTO YCTPOMCTBA.

Ecnu moaximoueHo HECKOJIBKO YCTPOUCTB K OJTHOMY KOMITBIOTEPY, TO HACTPOUKH OyIyT CO-
XpaHATHCS I KaXJI0TO ycTpoicTBa MHAMBUAYaldbHO. [Iporpammuoe oOecnieueHue OyneT CUUTHI-
BaTh 3aBOJICKOM HOMEP MOJKIIOYEHHOTO YCTPOUCTBA, U, €CIIA 3TO YCTPOUCTBO PAHEE YK€ HACTpau-
BaJIOCh, OYJIET OTKPBIBATh HACTPOUKHU Il KOHKPETHOIO YCTPOMCTBA.

[Ipu moAKIIOUEHHBIX HECKOJBKHUX aHAIM3aTOpax CIEKTpa K KOMIIbIOTEPY YI0OHO BOCHOJIb-
30BaThCsl KHOMKOM BhlaeauTs ycrpoiicTBo. [lociie Haxxatns Ha KHONKY BblAeauTh yCTpOHCTBO
Ha TIepeHEH MaHeNIn YCTPOUCTBA, 3aBOJCKON HOMEpP KOTOPOTO0 OTOOpa)K€H Ha BKIJIAJIKE B KOTOPOM
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Hactpoiika mapamMeTpoB aHaJIOrOBBIX BXO/IOB U BBIXOJIOB ZETLab

OblJIa Ha)KaTa 3Ta KHOIKA, MHAMKATOPHI BKIIOYCHUSI KaHAIOB (CBETOAHMOIBI) OYAYyT MOCIEI0BATEb-
HO 32)KUTaThbCs U TaCHYTh. TakuM 00pa3oM, MECTONOJIOKEHUE BbIIEICHHOIO YCTPOICTBA JIETKO OII-
pEeNeIIUTh B U3MEPUTEILHON CUCTEME TI0O MHUTAIOIIUM CBETOIUOAM.

i Hactpohia napameTpoe AL w LIAT

ALM-LAM 16416 USE Neaz2C AT7UI8 N=250 |2

AU aHanuzaTopa A17LE-

YacTora
OMCEDETHIaUMM, U

j: 26000,00 -

Hotep kaHana Ko dpduumeHT
YCHABHUA

i—]1 v] :]1: 1000 |

K.aHane

v 1 v 2 [ i W4 w5 ME [ 7 I

[ BHewHi

LAN aHanuzaTopa A17U8

Yacrora K08 PEPHLHEHT
OMCEDETHIaWMM, Ty SATYHAHHA
10000000 v | 083609

[T BrewHme sanuct

Brwenre yoTpoFicTED

Pucynoxk 4.2

4.2.1 Hacmpoiika napamempoeé aHaio208vlx 6x0006

B pamke ALl anaau3zaropa A17U8 pacnosararorcsi U3MeHsIEMbIE ITapaMeTPbl AHATIOTOBBIX
Bx0210B (ALII).

YacroTa AMCKpeTH3alUH — BBIOOP YaCTOTHI TUCKpeTU3aluu B repuax. OObIYHO aHAIOro-
BbII CUTHAJI HEMPEPHIBEH BO BPEMEHU U €r0 HEOOXOAMMO OLIM(PPOBATH, T.€. IPEOOPa30BaTh B MOTOK
YHCJIEHHBIX BelnuunH. Heo0xoaumo 3a1aTh 4acToTy, ¢ KOTOpOM BbIOMpaeTcs 3HaYeHUE aHAJIOTOBOIO
CUTHaja U mnpeobOpasyerca B uu@poBoe. YacTtoTa AUCKpeTH3aluu BeIOMpaeTcs A BCEX KaHAJIOB
OJIHOTO ycTpoiicTBa oAgHOBpeMeHHO. CyMMapHasi 4acToTa JUCKPETH3alMU 110 BCEM BKJIIOUEHHBIM
KaHajaMm omnpezensercs no Gopmyie: fg = freqma kI y/N, rie N — o0111ee KOJM4eCTBO BKIOUEHHBIX
KaHAJIOB, fr'eqmqax - MAaKCHUMaJbHasi 4acTOTa JWCKPETH3aluU. 3HAUE€HUE YacTOThl JUCKPETHU3ALUU
MO>KHO M3MEHSTh HECKOJIBKUMU CIIOCO0aMU: BbIOpATh U3 PACKPHIBAIOLIETOCS CIIMCKA HYXHYIO dac-

TOTY AUCKPETU3AlMH, HAXKAB JIEBOM KJIABHIIIEH «MBIIITHY HA KHOIIKY PAaCKpPBITHUA CIIMCKa ¥l , Ha-

JKaB JICBOM KIJIABUILIEH «MBIIIM» HA MOJIE CIIUCKAa YMEHbIIATh WA YBEJIIMYMBATH 3HAYCHHUE MPH IIO-
MOIIH KHOIIOK KJIAaBHATYyphl CO cTpeinkamMu BBepx n BHM3; Ha)KaTHEM JIEBOM KJIABUILIEH «MBIIIH HA

KHOIIKM BBIOODA U3 CIMCKA j‘

Homep kanajsia — BIOOp HOMepa KaHaja, 10 KOTOPOMY IIPOU3BOAUTHCS HacTpoiika. Homep
KaHajia MOXHO BbIOMpaTh HECKOJIBKUMU CIIOCOOaMU: BbIOpaTh U3 PACKPHIBAIOLIErOCs CIHCKA HYX-

4-2



ZETLab HacTtpoiika mapamMeTpoB aHaJIOrOBBIX BXO/IOB U BBIXOJIOB

HbI KaHaJl, HAXaB JICBOM KJIABMILEH «MBIIIM» HAa KHONKY PAaCKpBITHS CIIUCKa =] ; HaxaB nesoi
KJIABMILIEW «MBIIIN» HA I0JI€ CINIMCKAa YMEHBIIATh WM YBEIMYHMBATh HOMEP MPHU MOMOILIM KHOIOK
KJIaBUATYpPHI CO cTpesikaMu BBepx n BHM3; Ha)kaTHeM JIEBOM KIIABUILIEH «MBIIIN» HA KHONKH BbI-
6opa u3 ciucka 1.

Ko3a¢gdunuent yeunsienus: — Bpi0op kod3dduunenrta ycuneHus st Kaxaoro kanaia. Koad-
(DUMIMEHT YCWJICHHS KaHaja MOKHO BBIOMPATh HECKOJBKUMHU CIIOCOOaMHU: BHIOPATh U3 PaCKpPHIBAIO-
LIErocs CIMCKa HY)KHOE 3HAYE€HHE, Ha)KaB JICBOW KIIABMILEW «MBIIIN» HA KHOIKY PAaCKpBITHS CIH-
cka <] ; HaXaB JIeBOM KIIABUIIEH «MBIIIN» HA TI0JIE CITHCKA YMEHBIIATh HITH YBEIMUMBATH 3HAUC-
Hue Kod(p(duLreHTa MpU MOMOIIM KHOIMOK KJIaBHAaTyphl cO cTpenkamMu BBepx u BHu3; HaxaTuem
JIEBOM KJIaBHILEH «MBIILIW» Ha KHOIIKH BbIOOpA U3 CIIHCKA :||T

B pamke Kanaabl oToOpakaioTcsi HOMEpa KaHAJIOB aHAJIOTOBBIX BXOJOB. YcCTaHaBJIMBas
WK CHUMasi (UIaKKU pSAIOM C HOMEpaMHU KaHajOB MOXHO BKJIIOYATh WJIM BBIKJIIOUATh COOTBETCT-
BYIOIIMM KaHai. YCTaHOBJICHHbBIN (PJ1a)KOK TOBOPUT O BKIIFOUEHHOM KaHase. DIakoK yCTaHaBIIMBa-
eTCSI MJTM CHUMAETCSI HA)KaTHEM JIEBOU KITABHUIIH «MBIIIM» Ha mojie ™ 1 | pacrosiosxkeHHoe psiioM ¢
HOMEPOM KaHaJja, KOTOPBI HA/I0 BKJIIFOUUTh WIN BBIKIIFOUNTb.

Buumanue! [Ipu nepBoM BKiItOUeHHH (IIEPBOHAYAIBHOE HCII0JIb30BAHNE) WM 0€3 3arpy3Ku
CUTHAJILHOTO IPOLIECCOpPa BKIIIOUEH OYET TOJBKO MNEPBbIN KaHa.

4.2.2 Hacmpoiika napamempoeé ananoz20602o evixooa (L[AII)

B pamke LAII ananu3aTopa A17U8 pacnionararorcs H3MeHsIEMbI€ MTapaMeTPbl aHAJIOTOBO-
ro Beixoaa (LIAIT).

YacroTa AMCKpeTH3aMU — BEIOOP YaCTOTHI IUCKpETHU3AIMU B reprax. Uem Bhbie yacTtoTa
muckperusanuu L{AIl, TeM mupe 4acTOTHBIM JUana3oH W KAY€CTBEHHEE aHAJIOTOBBIM CUTHAN Ha
BBIXOJIC. 3HAUEHNE YaCTOThI JUCKPETU3AIIUU MOXKHO M3MEHATHh HECKOJbKHUMHU CIIOCOOaMu: BHIOpaTh
W3 PaCKpBIBAIOLIETOCS CIMCKA HY)KHYIO YaCTOTY JUCKPETU3AIMU, HA)KaB JIEBOW KJIABHUILIEH «MBIIIIN

Ha KHOIIKY PaCKpbLITHUA CIIMCKa Tl . HaXXaB JIEBOH KIIABHIIIEH «MBIIIN» HA II0JIC CIIHCKa YMCHb-
maThb WJIXW YBCJIMYUBATb 3HAUYCHUC ITPHU IIOMOIIN KHOIIOK KJIaBHATYpPhl CO CTPCIIKAaMU BBer n BHI/I3,

Ha)kKaTHEM JICBOM KJIaBUIIEH «MBITIIN) Ha KHOIIKH BI)I60pa n3 CITMCKa il

Ko3¢gdunuent 3aTyxanus — Bbi0op kodpduiirienta 3aryxanus (ocnabieHus) aTTeHoaropa
redeparopa (LIAII). PerynupyeTr makcumanbHbIi BBIXOIHOM ypoBeHb reneparopa (L{AIT). Beibupa-
ercs u3 auanasona ot 0 go 1. BBoa kosd¢unuenTa 3aTyxaHus OCYIIECTBISETCS C KIaBUATYpHI,
MIPEBAPUTEIILHO YCTAHOBHB KYPCOP «MBIIIM» B TI0JIE BBOJA KO PHIIHEHTA.

4.2.3 3anucv napamempos u 6b1x00 U3 NPOPAMMbl

[Tpu Haxxatuu Ha kHOnKy CoxpaHuTh, pabouero okHa nporpammsl HacTpoiika napamer-
pos ALIIl u LAII, npoucxoaut coxpanenue texkymux Hactpoek AL u LHAIIL Ilpm nocnemyro-
IIEM HKCIIOJIB30BaHUM MporpaMMHOro obecneuenusi ZETLab, nocne 3arpy3kd CUTHIBHOTO TIPO-
1eccopa, Bce napaMerpbl OyAyT yCTaHOBJIEHBI B COOTBETCTBUM C COXPAaHEHHBIMU HACTpOlKaMu, U
He Oyzaer HeoOxoauMocCTH 3ammyckaTh mporpaMmmy Hacrpoiika napamerpos AL u IAII cuHoBa.

[Ipu HaxkaTuM Ha KHONKY BBIX0A MPOMCXOAUT BBIXOJ U3 MPOrpamMMbl. 3aKpbITh OKHO IpO-
IPaMMBbl, TAK)Ke, MOKHO HaXKaB JIEBOM KIIABUIIEH «MBIIIN» Ha KHOIKY 3aKpbITUs OKHa [, pacro-
JI0O)KEHHOW B IIPaBOM BEPXHEM YIJIy OKHa.
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ZETLab Hactpoiika napamMeTpoB U3MEpUTENbHBIX KaHAJIOB

S Hacrpoiika napameTpoB H3MePHUTEIbHbIX KAHAJIOB

5.1 Ha3na4yeHue mporpamMmsl

[Iporpamma PenakTupoBanue ¢aiiyioB mapamMerpoB IIpeAHA3HAYEHA JJI HACTPOWKH Ia-
pamMeTpoB U3MEPUTENBHBIX KaHAIOB (4yBCTBUTEIBHOCTU MOJKIOYEHHBIX JaTYMKOB, KO3 duLreH-
TOB BHYTPEHHUX M BHEIIHUX YCHJIUTENIEH U T.I1.), CO3/aHus 0a3bl JaHHBIX 1aTYUKOB (IIpeoOpaszoBa-
Tesel) u ykazaHus IyTel A BBoJa U 00pabOTKU JaHHBIX.

Hactpoiika mapameTpoB M3MEpUTENbHBIX KaHAJIOB HEOOXO0aMMa JUIsl PaBUJILHOIO pacyeTa
pe3ynbTaTOB U3MEPEHHS 1 00paOOTKHU CUTHAJIOB.

[Ipu paznu4HbBIX BUJIAX U3MEPEHUN C MPUMEHEHUEM Pa3IMYHbIX MIEPBUYHBIX MIpeoOpa3oBa-
TeJel, HanmpuMep TakuX, Kak JaTYUKU U30BITOYHOIO JIABJIEHMS, AaTYMKU OOOPOTOB, AATYUKHU IIO-
JIO’)KEHUS, TEpMONIapbl U MHOTHE ApYyrue, yIoO0HO co3haBaTh 0a3y JaHHBIX JAATYMKOB. XapaKTepu-
CTHKHU IEPBUYHOTO MpeoOpa3oBaTelis OJIMH pa3 3aHOCATCSA B 0a3y JaHHBIX JATYUKOB U B JajbHEH-
IIEM IPOCTO YKa3bIBAIOTCS I0JIb30BATENIEM B HACTPONKE M3MEPUTEIBHOIO KaHaia, K KOTOpPOMY
MOJAKIIIOUEH TOT MJM MHOM naTuuk. HasBanue sToro nmpeodpaszoBareis, a TaKKe BCe HEOOXOAUMBbIE
XapaKTEepUCTUKHU BRIOpaHHOTO IpeoOpazoBares Oy1yT yYTE€HbI IPU U3MEPEHUSIX.

5.2  3anyck nporpamMmbl

[Iporpamma PenakTupoBanue ¢aiiioB mapamerpoB 3amyckaercs u3 MeHio CepBHCHbBIe
(pucynok 5.1) nanenu ZETLab Bbi60poM komaHbl PenakTupoBanue ¢aiisioB napamerpos. Ha
9KpaHe MOHUTOPA 0TOOpa3UTCs pabodee OKHO MPOrpamMMbl (PUCYHOK 5.2).

[Ipu 3anycke nporpammel PepakTupoBanue ¢ailyioB mapaMeTpoB 10 YMOJYaHHUIO OyAeT
3arpykeH Juisd pelakTHpoBaHus ¢aill KoH(UTrypaluy U3MepUTEeNbHBIX KaHaioB — tabconfig.cfg. B
3aroJIOBKE€ OKHa IporpaMMsel Oyzaer Haanuch — PegakTupoBanme ¢aiina kondurypauum usme-
pUTeJbHBIX KaHAJI0B - tabconfig.cfg, kak nmokazaHno Ha pucyHke 5.2.

Ha pucynke 5.3 uzoOpakeHa mepeaHssi maHenb aHanusaropa criektpa A17US8, ¢ HacTpoii-
KaMH I1apaMeTpoB, COOTBETCTBYIOIIMMU IpUMepy nporpammel PegaktupoBanue ¢aiiiia KoHpH-
rypauuy u3MepuTeIbHbIX KaHAJI0B - tabconfig.cfg Ha pucynke 5.2.

CepeMcHeR

\Q 3arpysra cHrHankHora NPoLeccopa
&_j HacTpoiika napamerpoe AU 1 LAT
@ PEAaKTHPOEaHME $aRN0E NAPaMETPOE
’Eﬂ Haetpoiika IP-aapecos yetpoiieTe

3&] Mogk nodeHWe yeTpoicTe no Ethernet
u Moakmauerue yeTpoicTe no BlueT aoth
'@i Unepposait EE0A/ERIEA

W HacTpolika BRooHoro guanasoHa
@ EBpera ZET-cepeepa

@ [ poCAYWHESHWE KAHaNOE

§‘}! ZE TMeszenger

Iﬁ Fnar

Pucynoxk 5.1
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HacTtpoiika mapamMeTpoB U3MepUTENbHBIX KaHAJIOB ZETLab

e Pe nakTHporatme dhakina KOHDHIYPALMH, H3Me PHTE IbHBIX KaHaNoe - tabconfig.cfs

Daiin  PeaakTHpoBaHHe hafinog  CTpoka  Cnpaska
#17-U8 Ne250 [ B Cowparums l [ S Bewan ]
Iz YyecTe. En. ust. EY eHewHero  Mpeage. OnopHoe 9P aiin NoNpagkmM Chiell. HassaHue kaHana
npeotp.. YCHAKTENA | YCHAWTEE  3Had. and Al NOCT. COCT.,
B/en. ks, BhIMMCI. Bl M5,
ab
1 0.1 g Rl o 000003 0 0 APIE
2 01 a 1 2 EI.EI!ZIDD3 0 1] ';I.u.Mn_nc_iTnﬁ
3| oom B 1 o oom 0 0 - Curnand
4 0.05 Ma 1 ] 0.00002 I 1] Pk podoH
5 0.0 g 1 ] 0.00003 i 1] AP2038
E 5 g 1 2 0.00003 1] 0 BMH1
7| oom B 1 0 ooo 0 0 Cuirran?
g 013 g 1 2 0.00003 0 0 BC112
| 0.001 rEl 1 ] 0,007 000 0 1] leHeparop 1
10 0.001 rB 1 0 0.0071000 a 0 K.aHanl
Pucynok 5.2

Pucynok 5.3

5.2.1 Cmpykmypa menio

Ctpoka MEHIO pacrojio’keHa B BEpXHEW 4acTH TJIABHOTO OKHA MporpamMmbl. B He#t oToOpa-
YKAIOTCSI HA3BaHMS BCEX Pa3/iesIOB MEHIO KOMaH]I.

J11s1 BBITIOJTHEHHST KaKOM-TTMOO0 KOMaH/IbI HY>)KHO Ha)KaTh JICBOM KHOIIKOW «MBIIITN HAa Ha3Ba-
HHE COOTBETCTBYIOIIETO Pa3jieiia MEHIO, U3 Pa3BEPHYBIIETOCS CHUCKAa KOMaHJ 3TOrO pa3zelia BbI-
OpaTh HY)XKHYIO KOMaH/y U HO)KaTh HA HEE JIEBOM KHOMKOM «MBINY. Takke MOKHO TIEPeMEIaThCs
110 KOMaH/aM MEHIO C TTIOMOIIBIO KJIABHII KJIABUATYPHI CO CTPEJIKAMHU U BHIOMPATh HYKHYIO KOMaH-
ny HaxkatueMm kiaBumu <Enter>. HexoTopble M3 KOMaHJ MEHIO MOTYT UMETh KJIABUIIN OBICTPOTO
3amyckKa, B 9TOM CJIydae HaIpOTHB Ha3BaHUs STOW KOMaH[IbI Oy/eT OTOOPaKEHO COYETaHHUE KIIaBUII
KJIaBHATYPHI JIJIs1 OBICTPOTO 3aIycKa KOMaHIbl. 3HAK «+» B KOMOWHAIIMY KJIABUIII 03HAYAET, YTO IS
BBITIOJTHEHUSI KOMaH/ bl HEOOX0IMMO Ha)kaTh CHaudaja |-10 KIaBWIY, a 3aTeM, yACpPKHUBas €€, Ha-
*aTh 2-10. Hampumep, i BbIXOJa COXpaHEHMsI TeKymiero Qaina xoHdUrypanuu HEoOXO0IUMO,
yaepxxuBas kinasuiny <Ctrl>, HaxxaTh Ha KiaBuly <S> (B JaTHHCKOW pacKiIaJike KJIaBUATYpPHI).

5.2.1.1 Menio Paiin

Mento a1 cOaepKUT CIEAYIOIINE KOMaH/IbI:
# CoXpaHUTh;

¥ [leuats (aiina;

* Brixon.
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ZETLab Hactpoiika napamMeTpoB U3MepUTENbHBIX KaHAJIOB

5.2.1.1.1 Komaunaa Coxpanums

[To3BossieT coXpaHUTh BHECEHHbIE M3MEHEHUs B (ailiax KOH(QUIYpalUU HU3MEPUTEIbHBIX
KaHaJIOB MM 0a3bl JaHHBIX aTYMKOB (B 3aBUCUMOCTU OT BBIOPAaHHOIO peKuMMa peaaKkTUPOBAHUSA).

CoXpaHUTh U3MEHEHHS TaKXKe MOXKHO HaKaTHeM Ha KHOTKY | [ Cosparire |, PACIIOJIOKEHHYIO B ITpa-

BOM BepXHEN yacTu paboyero oKHa MporpaMMal, JIMOO Ha)KaTHEM Ha KJaBUAType KOMOWHAILUU «ro-
psunx kiapuny <Ctrl> + <S>,

Buumanue! [Ipu coxpaneHun BHECEHHBIX U3MEHEHUH B (haill KOH(PUTYpaluyu U3MEPUTETb-
HBIX KaHaJIOB Bce 3amylieHHble nporpamMmbl ZETLab nepectpanBaioTcst Ha paboTy ¢ BHECEHHBIMU
W3MEHEHUSIMH.

5.2.1.1.2 Komaupa Ileuamo gpaiina

[To3Bossier BeIBECTH cojaepkuMoe (aillioB KOH(UTypallMu U3MEPUTENIbHBIX KaHAJOB WIIU
0a3bl JaHHBIX JaTYMKOB (B 3aBUCHUMOCTH OT BBIOPAaHHOIO peXHMMa PENaKTUPOBAHMS) HA IeYaTb.
[Ipu BBIOOpE HAaHHOM KOMAaH[bl OTKPHIBAETCS CTAaHJAPTHBINA JWaloOr BBIBOJA Ha Iedarh. BeiBectu
JAaHHbIE HA MeYaTh TaKXKE MOYKHO Ha)XaTHEM Ha KJIaBMAType KOMOMHAIMHM «TOPSYMX KIIABUII»
<Ctrl> + <P>.

5.2.1.1.3 Komanaa Bvixoo
[To3Bosisger BoIliTH U3 Iporpammsel Pegakruposanue paitjioB mapamerpos. Beliitu u3 mmpo-

IPAMMBI TaK)K€ MOXKHO Ha)KaTUEM Ha KHOIIKY ¥ Bewoa » PacIoJIOKEHHYIO B IIPaBO¥ BEPXHEH
JacTH paboyero OKHa MporpamMMBbl, JTM00 Ha)KATUEM Ha KHOIKY 3aKpbITHs OKHa [E], pacrosiokKeHHyo
B IPaBOM BEpPXHEM YIJy OKHa, JINOO Ha)KaTUeM Ha KJaBUAType KOMOMHALIMM «TOPSYMX KIIABUII)
<Ctrl> + <X>.

5.2.1.2 Menio Peoaxmuposanue gaitnos

Mento PeqaktupoBanue (pailjioB COICPKUT CIEIYIONINE KOMAH/IbI:
+ Kondurypanus uzmepurenbHbix KaHanos (tabconfig.cfg)

+ basza nannbix garuukos (datch.cfg)

+ Qailn-yka3arenb KOHQUrypanuu cucteMmsl (myconf*.mrs)

+ [lyru nyist BBoj1a 1 00pabOTKU CUTHAJIOB

5.2.1.2.1 Komaunaa Konguzypayus usmepumenvHnoix kananos (tabconfig.cfg)

OTtkpblBaeT Il penakThpoBaHus (aill KOHPUIypalUd H3MEPUTEIbHBIX KaHaJOB
tabconfig.cfg. B pexxume penakrupoBanus ¢aiiiaa KOHOUTYpAIMd U3MEPHUTEIBHBIX KaHAJIOB OTO-
Opaxxaercst TabnuIla, MOKa3aHHAs Ha PUCYHKE 5.2.

Tabnuia uMeeT CIIeTYIONTUe CTOJIOIB:

Homep kanana — pusnyeckuii HOMep KaHaa;

YyBCTBUTEJILHOCTH Npeodpa3oBares, B/ex.u3m. — 4yBCTBUTENFHOCTh TIEPBUYHOTO TIpe-
oOpa3oBaTtelisi, KOTOPbIN MOJKIIOYEH K COOTBETCTBYIOLIEMY KaHAIY.

En. u3m. — enuHUIa M3MEpeHHS TIEPBUYHOTO TpeoOpazoBaTelisi. OCHOBHBIC €JMHUIIBI H3Me-
pEeHHS BBIOMPAIOTCS W3 TOAMEHIO, MOSBIISIONIEMYCS NMPH HAXATHHA MPABOH KHOIKOW «MBIIIN» B
JAaHHOM CTOJIOIe HEOOXOMMOTO KaHalla U3MEpeHus. BHeIHMIA BUT TOIMEHIO ITOKa3aH Ha PUCYHKE
5.4. Taxke HEOOXOIMMYIO SAMHUILY U3MEPEHHUS 10 HY)KHOMY KaHaJTy MOYKHO BBECTH C KIIaBUATYPHI,
Ha)KaB MPEIBAPUTEIBHO JIEBOW KIIABUIICH «MBIIIN» HA SYCHKY BBOJA CIUHHIIA U3MEPEHUS TI0 BbI-
OpaHHOMY KaHay.
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HacTtpoiika mapamMeTpoB U3MepUTENbHBIX KaHAJIOB ZETLab

Ko3¢gdunueHnT ycuneHusi BHeIIHEr0 YCUJIUTEISl — IIPU UCIHOJIb30BAaHUN BHELIHUX YCUIIH-
TeNel B JaHHBIA CTOI0€I HEOOXOIMMO 3aHECTH MX KOA(D(PHUIIMEHTHI YCHIICHHS ISl KaXKI0TO U3Me-
PHUTENIBHOTO KaHala, [0 KOTOPhIM OyIyT MPOU3BOAUTHCS U3MEPEHHUSI.

IIpenBapureabHbli yeuauTenab - [Ipy HakaTuu npaBoi KHONKOW MBI B JAHHOM CTOJIO-
11eé He0OXOJMMOro KaHajia M3MEPEHHUs MOSBISETCS MOJMEHI0 CO CIIMCKOM JIOCTYIHBIX 3HAUEHUM
(pucyHok 5.6). Taxxe HE0OOX0IMMOE 3HAYEHHUE TI0 HY’)KHOMY KaHaJIy MOXHO BBECTH C KJIaBUATYpBHI,
HaXkaB MpeIBapUTENbHO JIEBOM KIIABULIEH «MBIIIM» Ha slUEHKY BBOJA NMPEABAPUTEIHHOIO YCUIIUTE-
151 o BeIOpaHHOMy kaHaity. O (Her) — Het ycwiienus, 2 (ICP) — nonaercs nutanue 32 B. B 3aBucu-
MOCTH OT BBIOPAHHOTO 3HAU€HUs JIAMIIOYKA-WUHIUKATOpP KaXJOro KaHajga M3MEHMT CBOM LIBET Ha
3eNeHbli (HeT mpeaBapuTenabHoro ycusueHus) win kpacHslil (ICP), ecnu nmammnouka He ropuT, 3Ha-
YUT, COOTBETCTBYIOIINN KaHaJ BBIKJIIOUEH (PUCYHOK 5.3).

OnopHoe 3HavyeHue I BbluucJaeHUus: 1B — onopHoe 3HaueHue (HyneBOil ypoBeHb) AJis
BbluKcieHus aeuuOen. Ilpu HaxaTuu npaBoil KHOIKOM MBIIIM B JAHHOM CTOJIONE HEOOXO0IUMOro
KaHaJla U3MEPEHHUS TMOSIBIISETCS TMOJAMEHIO CO CIIUCKOM JIOCTYITHBIX 3HA4eHUH (pucyHok 5.5). B 3a-
BUCHMOCTH OT BbIOPaHHOW B COOTBETCTBYIOIIEM CTOJIOLIE €MHUIIBI N3MEPEHUS 3HAYSHHS OIIOPHOTO
YPOBHS pa3IHyHBI.

®daiin nonpaBku AUX — B 3ToM nose ykasbiBaercs ¢aiin nonpasku AUX. Ilpu Haxarun
MIpaBOi KHOMKOM MBIIIN B JAaHHOM CTOJI0LI€ HEOOXOIMMOI0 KaHajla U3MEPEHUS MOSIBISETCS 0 Me-
HIO CO CIMCKOM JOCTYIHBIX 3HaueHu# (pucyHok 5.7). Her — 0e3 momnpaBku, @aill — BbI3bIBaeTCA
CTaHJIaPTHOE OKHO 3arpy3ku (aityos.

CMenleHue MOCTOSIHHON COCTaBJISIONIE — YKa3bIBaeTCsl CMEILEHUE NOCTOSTHHONW COCTaB-
nsrouieil o BeIOpaHHOMY KaHaiy. Hanmpumep, natuuku temnepatyp nokassiBatotr 0 MB npu temne-
patype 0°C, 1 MB npu temneparype 1°C u T.1. Jns nepepacuera 3Hauenuit B K, Heo6xoaumo 3a-
aTh CMEIEHNE IIOCTOSIHHOM cocTaBIAroniei 273.

Ha3Banue kaHaja — pefakTHpoBaHuEe Ha3BaHUA KaHana. [locine u3MeHeHUs Ha3BaHUA Ka-
Haja, BO BCEX MporpaMMax OyaeT oToOpakaThCsi BRIOpaHHOE HAa3BaHUE KaHAIA.

B
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Pucynok 5.4

[ToapoOHOE omucanue MpoLeaypsl peAakTUpoBaHus ¢aiiina KOHPHUTypaluu U3MEPUTEITbHBIX
KaHaJOB OMUCAHO B MyHKTE 5.3 Hacrosmero PykoBoacrea oneparopa.
5.2.1.2.2 Komauaa baza oannvix oamuukoe (datch.cfg)

OTkpbIBaeT /Ui peakTupoBaHus ¢ailsn 6a3pl JaHHBIX JaTunkoB datch.cfg.
[To ymonuanuio 6a3a 3aroJIHEHa HEKOTOPHIMH THIAaMH JaTYUKOB, MocTaBisgeMbiMu 3A0
«ONEKTPOHHBIE TEXHOJOTUU M METPOJOTHUYECKUE CUCTEMBD». KOJIMYECTBO CTPOK Ui BHECEHHUS
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ZETLab Hactpoiika napamMeTpoB U3MEpUTENbHBIX KaHAJIOB

AaHHBIX HUCIIOJIB3YEMBIX JAaTYUKOB B 0Oasze MOXKeT OBITh YBCJIMYCHO WJIM YMCHBIICHO IIPpH )106aBJ'Ie-
HUW/YIaJeHAN STHX CTPOK IOJIE30BATEIIEM.

B pexxume penaktupoBanus ¢aiina 6a3pl JaHHBIX TaTYUKOB OTOOpakaercst Taliuila, rmoxa-
3aHHAas Ha pUcyHKe 5.8.

s Pe nanTHpoeatvHe dhakna Gazbl AaHHbIX SaTuHioe - datch.cfs |g@g|
Maiin  PeaakTvpoBadve daknos  CTpoka  Cnpaska
=+ Nofiaeute cTpoky ] [ — Ypanurk cTpoky ] [E‘ CoxpaHure ] [ Ej Breiwog ]
e YygoTE. En. wat. KM eHewnero  [Mpege. OnopHoe  9Paiin nonpaskk  Civelw. HaseaHue gariuka
OATYHEA, YCUNUTENA  YoWAMTENE  3HAY. 40A A MocT. COCT.,
B/eg. mzm, BbIHHC . £ MM,
il

1| 0.001 rB 1 I 0.0 ] ] Curnan
= 013 g 1 2 0.00003 ] ] BC112
3| 1 i 1 I 0.00003 ] ] BC201
4| 05 i 1 I 0.00003 ] ] BC202|
5 | 01 i 1 2 0.00003 ] ] AP3E
6| 0.55 i 1 2 0.00003 ] ] AP35
| 0.0 i 1 2 0.00003 ] ] AP2038
8 | 0.1 q 1 2 0.00003 i] ] Yg, monoror,
9 | A i 1 2 0.00003 ] ] BMH1
Sl 40 i 1 2 0.00003 ] ] BMH1-H
11| 0.05 MNa 1 2 0.00002 ] ] Mukpodon
12 | 0.05 MNa 1 2 0.00002 ] ] MPa201
e 0.04 MNa 1 2 0.00002 ] ] MPA215

14 0.032 MNa 1 2 000002 1] 1] MPA21E

Pucynok 5.8

Tabnuia uMeeT CIIeTYIONIUe CTOJIOIB:

Homep naTunka — nopsiiKoBbIi HOMep naTurka B 0aze. He uamensiemMslil mapamerp;

YyBcTBUTEIBHOCTh JaT4YNKA, B/ea.u3mM. — 4yBCTBUTEIBHOCTh MEPBUYHOTO MpeoOpazoBa-
TeNs;

Ea. u3m. — enuHuna u3MepeHus natuvka. EnuHuna u3MepeHus: BbIOMpaeTcs U3 MOAMEHIO,
MOSIBJISIFOIIEMCS] TIPY HaXKaTUU IPaBOM KHOIKOM MBIIIM B JAHHOM CTOJIOIE HEOOXOAMMOTO KaHaia
n3MepeHuil. BHenHuit BUI MOAMEHIO TTOKa3aH Ha pUCYHKeE 5.4.

IIpenBapurenbHbliil yeuauTedab - [Ipy HakaTuu npaBoi KHONKOW MBIIIM B JAHHOM CTOJIO-
11e He0OXOJIMMOro JaTyuKa IMOSBISETCS MOJMEHIO CO CIUCKOM JOCTYIHBIX 3HAYEHUH (PUCYHOK
5.6). Taxxe HE0OXOIUMOE 3HAYEHHUE MO0 HYKHOMY KaHAJIy MOYKHO BBECTU C KJIaBUATYypbl, Ha)KaB
MIPEIBAPUTENIHO JIEBOM KIIaBULIEH «MBIIIN» Ha S4YEHKY BBOJA MPEABAPUTEIHHOIO YCHUIUTENS I10
BbIOpaHHOMY KaHany. 0 (Het) — HeT ycuienus, 2 (ICP) — nonaercs nuranue 32 B. B 3aBucumoctu
OT BbIOPAaHHOTO 3HAYEHUS JITAMIIOYKa-MHAUKATOP KaKJOro KaHajla U3MEHHUT CBOM LIBET Ha 3€JICHBIH
(ner mpeznBaputenbHOro ycuienus) win kpacHsiii (ICP), ecnu nammouka He TOpUT, 3HAYUT, COOT-
BETCTBYIOIIHMI KaHaJl BBIKIIOUEH (PUCYHOK 5.3).

Ko3¢gdunueHT ycuneHusi BHeIIHEr0 YCUJIUTEISl — IIPU UCIHOJIb30BAaHUN BHEUIHUX YCUIIH-
TeJel B TAaHHBIN CTOJI0EI] HEOOX0IMMO 3aHECTH X KOA(D(PHUITMEHTHI YCHIICHHUS.

OnopHoe 3HaveHue I BbluucjaeHUus: 1B — onopHoe 3HaueHue (HyneBOil ypoBeHb) AJis
BbluMcieHus aeuuOen. Ilpu HaxaTuu npaBoil KHONKOM MBIIIM B JaHHOM CTOJIOLE HEOOXOIUMOTro
KaHaJla U3MEPEHHS TMOSIBIISETCS TOJAMEHIO CO CIIUCKOM JIOCTYITHBIX 3HA4eHUH (pucyHok 5.5). B 3a-
BUCHMOCTH OT BbIOpaHHOW B COOTBETCTBYIOIIEM CTOJIOLE €MHUIIBI M3MEPEHUS 3HAYEHHS OIIOPHOTO
YPOBHS pa3IHyHBI.

®daiin nonpaBku AUX — B 3ToM nose ykasbiBaercs ¢aiin nonpasku AUX. Ilpu Haxarun
MIpaBOi KHONKOW MBIIIM B JAHHOM CTOJIOIE HEOOXOIMMOrO JaTYMKa MOSBISETCS OIMEHIO CO CITH-
CKOM JIOCTYITHBIX 3HaueHu# (pucyHok 5.7). Her — 6e3 nmonpasku, ®aiinn — BbI3bIBAETCS CTaHAAPTHOE
OKHO 3arpy3ku (Qaiyios.
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HacTtpoiika mapamMeTpoB U3MepUTENbHBIX KaHAJIOB ZETLab

CMeleHHe MOCTOSTHHOM COCTABJISIIONIEH — YKa3bIBACTCSl CMEIICHUE MTOCTOSIHHOM COCTaB-
JSIOIIeH 1o BEIOpaHHOMY KaHairy. Hanpumep, natunku Temreparyp nokassisator 0 MB mpu remme-
patype 0°C, 1 MB npu temneparype 1°C u T.1. J1ns nepepacuera 3HaueHuit B K, Heo6xoaumo 3a-
aTh CMEIEHNE IIOCTOSIHHOM cocTaBIAronIei 273.

Ha3Banue naTumka — peakTUpOBaHus Ha3BaHMA KaHana. [locie BeIiOOpa Ha3BaHMs KaHaIA,
BO BCEX MporpaMmmax OyzeT oToOpakaTbcs BRIOpaHHOE Ha3BaHUE KaHaJIA.

Jlnst noGasiieHust B 0a3y HOBOTO JaT4YWKa HEOOXOIMMO HakaTh Ha KHONKY + lo0aBHTH
CTPOKY B BepXHEH 4acTH OKHA MporpamMmbl. JI00OaBUTh JaTYMK MOKHO TaKKe HAKaTHEM OJTHOMMECH-
HOTro nyHKTa MeHIo CTpoka.

st yhanieHusi CYIIECTBYIONIEro JaTdhka W3 0a3pl HEOOXOJAMMO HaXaTh Ha KHOMKY -
YaaauTh CTpOKY B BEpXHEH YacTH OKHA MPOTPaMMBbL. Y JAUTh JATYUK MOXKHO TaKKe HaKaTHEM
OJTHOMMEHHOTO IMyHKTa MeHio CTpoka.

Ipumeyanue: [Ipy ynaneHun CTpOKH yJasieTCsl aKTUBHAsL CTPOKA.

[TonpoOHOE onmcanue mpoueaypbl peAakTUpOBaHus Qailyia 6a3bl JaHHBIX TaTYMKOB OIKUCA-
HO B II. 5.4.

5.2.1.2.3 Komaunaa Qaiin-ykazamensv KoHuzypauuu cucmemul (myconf*.mrs)

[To3BossieT MmoJIb30BATENIO YKa3aTh MyTh K (haiay-yKa3aTelo KOH(Urypaluuu CHCTEMBbI
myconf*.mrs. [Ipu BbiOOpe naHHOW KOMaH/bI OTKPBIBAECTCA JUATOTOBOE OKHO, MIOKa3aHHOE Ha pH-
CyHke 5.9, B KOTOpPOM yKa3bIBaeTcsi NyTh K (aimy-yka3aTentro KOH(Urypalu CUCTEMbI
myconf*.mrs. B nanHom (aiine comepkuTcs ciayxeOHas W HacTpoedyHass MHpopmarus Uil mpa-
BUJIbHOM paboThl porpaMMHoro odecneuenuss ZETLab.

= myconf*.mrs - (pann-yKazare b KOHPHIYPALIHH CHCTE Mbl §|

P EHN-YKASATENE KOHPUIYDELWHM CUCTERBI (N0 Yron4aHdn myconf.mis)

| zetlabhmyconf.mrs ;| B ok
Pucynok 5.9

5.2.1.2.4 Komauaa Ilymu ons 6600a u 06padbomku cuzHaioe

[To3BossieT MoJIb30BaTENIO YKa3aTh MYTH JJIS 3alIMCU U 00paboTKu (ailioB CUTHAJOB, (aii-
noB Tabmun Excel, daitioB koHdurypamuu, ¢GanaoB MOJb30BATEIBCKUX IMOMPABOK H (DailyioB
cupaBku. [Ipu BeIOOpe TaHHOW KOMaH/bl OTKPBIBAETCS IUAJIOTOBOE OKHO, IIOKa3aHHOE HA PUCYHKE
5.10, B KOTOpOM yKa3bIBAIOTCSI HEOOXOIUMBIE ITYTH.

L! [lyTH ana BBoda H 0O6paboTHH CHIHAAO0R

CurHane

COAZES

PezyneTarel ofpasoTku

AR

Tatmue Excel

Monez0EaTensCkHe NoNpagkH

P afinke cnpastku

el

|
|
|
P AR KOHPUrYPaLLHM J
|
|

I
CIAZENS
I

B ok

Pucynok 5.10

[TogpoOHOE onucanue Ha3HAUYEHUs MyTel A7 BBOJa U 00pabOTKHU ONMCAHO B MyHKTE 5.6.
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5.2.1.3 Meniw Cmpoxka

Mento Ctpoka OyieT TOCTYIHBIM TOJIBKO B peXUME peJakTUpoBaHus ¢ailia 0a3bl JaHHBIX
naTunkoB datch.cfg. /lanHOE MEHIO COMEPKUT CICAYIOMMNE KOMAH/IBI:

* JloOaBUTH CTPOKY
* YIanuTh CTPOKY

5.2.1.3.1 Komanaa /lobaeums cmpoKy

Br16op xomaHBI TO3BOJIIET TOOABIATH HOBYIO CTPOKY B TaOJWIle peJaKkTUpoBaHus (Qaiina
0a3bl TaHHBIX AaT4YUKOB datch.cfg muist BHECEHMS XapaKTepUCTUK BHOCUMOIO B 0a3y JaHHBIX JaT4u-
Ka.

5.2.1.3.2 Komanaa Yoanums cmpoky

Br160p KOMaH/Ibl MO3BOJISIET YIAIUTH CTPOKY B TaOiUle peJakTUpOoBaHus ¢ailia 0a3bl JaH-
HbIX AaTynkoB datch.cfg Hencnonab3yeMoro nqaTurka ¢ NOCIEAYIOUIUM YAaJIeHUEM 3TOTrO JaTyuKa U3
0a3bl JaHHBIX JTATYUKOB.

Ipumeyanue: [Ipy ynaneHun CTpoKH yIaisieTCsl aKTUBHAsA CTPOKA.

5.2.1.4 Menio Cnpaska

Mento CnpaBKa COJIEPKUT CIIEIYIOINE KOMaH/IbL:
+ BrI30B clIpaBKU
+ O nporpamme ...

5.2.1.4.1 Komaunaa Bwi306 cnpasku

Br160p KomaH/1bI 03BOJISIET BbI3BaTh OKHO cripaBku PenakTupoBanue ¢aiiioB mapamer-
poB — CnipaBka nporpammsl PeraktupoBanue ¢aiijioB napamerpoB. CipaBoyHOE OKHO TaKXe
BBI3BIBAETCS 10 (QYHKLUMOHAIbHOU KiaBuile — <F1>. B cipaBoYHOM OKHE MOXHO HaiTH cIipaBoY-
HYI0 HH(QOPMAIUIO O M0JIb30BaTeNbCKOM HHTep(delice 1 Ha3HAaU€HUU IPOTPaMMBI.

5.2.1.4.2 Komanaa O npocpamme ...

Br160op koMaHbl OTKpbIBaeT HH(GopMaTuBHOE OKHO O mporpamme..., B KOTOpoM oToOpa-
xaeTcst nH(opMalys O TPOrpaMMHOM IPOJYKTE, HOMEPE €ro BEpPCHUU, O aBTOPCKUX MpaBax U KOH-
TaKTHON MH(pOpMaLH pa3padoTUNKa.

5.3 Koudurypauus usMepurejbHbIX KaHaa0B (tabconfig.cfg)

Jliia penaktupoBaHus ¢ailiia KoH(UTrypaly u3MepuTeIbHbIX KaHaoB tabconfig.cfg Heob-
XoauMo B nporpamMme PenaktupoBanue (aitjioB mapamerpoB B MeHIO PenakrupoBanue ¢aii-
JIoB BbIOpaTh KoMaHay KoH¢urypamusi msmepurtenbHbIX KaHauoB (tabconfig.cfg) (pucynok
5.11).

e DaAN-yiKazaTens KOHGHrYpaLKMK cCHoTeMel (myvconf*, mrs) L. AoET.

MyTH ANA BB0AA W 00paboTEK CMIHANOE Ii:DCT..
N—— - 201 1S,

1 0.0m B 1 0.001 0
Bl : Ex E

Pucynok 5.11
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HacTtpoiika mapamMeTpoB U3MepUTENbHBIX KaHAJIOB ZETLab

B uentpe mporpammsl PepaktupoBanue ¢aiijioB napamerpoB otoOpa3uTcst Tadiuma s
pPENaKTUPOBAHUS MAPAMETPOB HM3MEPUTENbHBIX KAaHAJIOB, B 3aroJIOBKE CaMOM IMpPOrpaMMmbl OyAeT
Haanuch - PejakrupoBanue (aiina koHurypanuu usmMepure/bHbIX KaHaIoB - tabconfig.cfg
(pucyHok 5.12).

s Pe nanTHpoeaHHe diakna KOHHIYPALMH HaMe PHTE TbHbIX KaHados - tabconfis.cfg

Main  PeaakTMpoBaHie hannos TRO Cnpaeta
A417.U8 Ne250 B Comanne | | Bovon |
e HyecTE. Ea vz, KY erewdero  [Mpeas. OnopHoe | 9afin nonpast Crvew, HaseaHue kaHana
npeodp.,. YCHMAMTENA  YCHAMTENE | SHAY. 4nA Al MoCT, COCT.,
Biea vsta, BRIMMC. B WS,
ak
1 0.00m B 1 0 0.001 ] ] Curnand
L2 01 a 1 2 0.00003 ] ] Y monoTok,
3 | 0.00 B 1 0 0.001 0 ] Curnand
4| 0.05 Ma 1 0 0.00002 ] ] bk pogoH
5 | 0.01 g 1 0 0.00003 ] ] APZ038
B | 5 ] 1 2 0.00003 ] ] BMH1
B 0.00m B 1 0 0.001 0 ] Curnan?
8 | 013 o] 1 2 0.00003 ] ] BC112
9 | 0.001 B 1 1] 1.007 000 0 0 leHeparop 1
10 0.0 B 1 0 0,001000 ] ] Kananl

Pucynok 5.12

IIpumeuaHnue: mpu 3amycke nporpammel PenaktupoBanue (aiiyioB mapamMeTpoB BCerja Io
YMOJIYaHUIO JUIsl PElaKTUPOBAHMS OTKpbIBaeTCs (paiim KOHQUryparuud HU3MEpUTEIbHBIX KaHAJIOB
tabconfig.cfg.

Jliis ynoGHOTro peakTUpOBaHUs MOJIb30BaTeNeM (paiiia KOHPUTYpalluu U3MEPUTEIbHBIX Ka-
HasoB tabconfig.cfg Bce naHHbIE 10 U3MEPUTENBHBIM KaHaJIaM MPEACTaBIAIOTCA B TAOJIUYHOM BU/IE.

B GonpmnHCTBE siyeek TaOJIMLbI PEAAKTUPOBAHUE NAHHBIX OCYLIECTBIISIETCS OJIMHAKOBO.
Jlyig BBOJIa JAHHBIX B SUEHKY HEOOXOJMMO LICJIKHYTh IO HEH JIEBOM KJIaBUILEH «MBILINY, CIENaB
BBIOpaHHYIO SUEHKY aKTUBHOM M C KJIABUATyphbl BBECTH HEOOXOAMMBIE JIaHHbIE. AKTUBHAs sA4yeiika
[10/ICBEUMBAETCS JKEITHIM LIBETOM.

B xaxpoi crpoke Tabuuibl OnucaHbl MapaMeTpbl OgHOro KaHaia. Kaxzias cTtpoka mmeer
onpezeneHHbl 1BeT. CTpoka 3€JIEHOTO I[BETa 03HAYAET, YTO COOTBETCTBYIOIIMM (U3NUYECKUN Ka-
HaJl BKJIIOYEH M JIOCTYNEH K pPeIaKTUPOBAHUIO MapaMeTpOB, PO30BOT0 — (PM3UYECKUN KaHall BbI-
KIIFOYEH, roJly0oro — KaHaj BUPTYyaJbHBIM. BupTyanbHble KaHaibl MOPOKIAIOTCS COOTBETCTBYIO-
IIMMH [IporpaMMmamu (Iporpammsbl (GUIbTpaLMi, T€HEPUPOBAHUS CUTHAJIOB, TEH30METPUU U TeEp-
MOMETpHUH, U Ap.). Obl1Iee KOJUYECTBO CTPOK 3€JIEHOTO U PO30BOTO LIBETA ONpEAEsAtoT olliee Ko-
JIMYECTBO BKJIFOYECHHBIX/BBIKIIIOUEHHBIX (PU3MUECKUX KaHAJIOB. Slyelika KeJIToro LBeTa B 3€JeHOM
CTPOKE O3HAYAET, YTO OHA aKTUBHASI U B HEW MOKHO BBOJIUTh COOTBETCTBYIOIIUI napameTp. Bxiro-
YeHHEe/BBIKIIIOUeHHE (PU3UYECKUX KaHAJIOB ocyllecTBisieTcss B mporpaMmMme Hacrpoiika mapamer-
poB AIIII u INAII (onucanue nporpammsl Hacrpoiika napamerpoB AL u LLAII cmoTtpu B co-
OTBETCTBYIOIIEM pa3jiesie HacTosmero PykoBoacTsa oneparopa). O0miee KOJIMIECTBO CTPOK TOITy-
00ro 1BeTa OINpeAesseTCs 3alyllEeHHBIMU IPOrpaMMaMi, KOTOpPbIE OPOKIAIOT BUPTYyaJIbHbIE Ka-
Hanbl. Hanpumep, oana 3amymieHHas nporpaMma ®@uWibTpanusi CUTHAJI0B MOXET MOPOJAUTH 0
JIECSITU BUPTYAJIbHBIX KAHAJIOB, TAHHBIMU KOTOPBIX OyAYyT OTGUIBTPOBAHHBIE C PA3IMYHBIMU YCIIO-
BUSIMH CUTHAJIbl PU3UYECKUX KaHAJIOB.

[Ipu HaxxaTun JE€BOM KHOMKOM «MBIIIN HA JIOOYIO U3 STYEEK JTI000H CTPOKH 3€JIEHOTO IIBETa
B JIEBOM BEPXHEM YIIIy IIPOTrpaMMbl 0TOOPA3UTHCS 3aBOJICKON HOMEP MOJIKIOYEHHOIO YCTPONCTBA,
KOTOPOMY IIPUHAJUIEKUT BXOIHOW KaHaJ, TapaMeTphbl KOTOPOTO PEIAKTUPYIOTCS B 3TOM CTPOKE.

Hymepanus cTpok (pusnyeckux kaHaioB) B Tabiuie uaer ceepxy BHM3. CHayasa 1o mo-
pAAKy (CBepXy BHHM3) MAYT CTPOKHM C HACTPOMKaMHU IapaMeTpoB (pU3MUECKUX KaHAJIOB (CTPOKHU 3e-
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JICHOTO ¥ PO30BOrO I[BETA), a IOTOM PaclojaraioTcs CTPOKH, IIPH YCIOBUH BKIIIOUEHUS, BUPTYyaib-
HBIX KaHaJIOB (CTpokH roiydoro nsera). Hymepanus ctpok (u3nuecKkux KaHajIoB COOTBETCTBYET
HyMepaluu KaHajioB MOJyJell aHamoroBoro Beoja. Hymepanus cTpok BUPTYaJIbHBIX KaHAJIOB CO-
OTBETCTBYET OUEPEIHOCTH BKJIIOYEHUS STHX KAaHAJIOB, HayMHas CO CJELYIOLIEr0o HOMepa IocIie
CTPOKHU MocienHero gpusnyeckoro kanaiaa. Hanpumep, B IByXkaHaJIbHOM cUCTEME UMEETCs JBa Ka-
Haja aHaJIOTOBOTO BBOJIa, COOTBETCTBEHHO MEPBOMY (pU3MUECKOMY KaHally OyJeT NMpUHAAJIeKaTbh
CTpOKa HOMEP OJMH TaOIUIIbI, BTOPOMY (PU3MUECKOMY KaHaJly — CTPOKa HOMEp /1Ba, OCIEAYIOINE
CTPOKH, HAUHMHAS C TPEThEH, OYAyT OTBOIUTHCS BUPTYaJIHHBIM KaHAJIaM.

B cronbue tabnunsl Homep kanama otoOpaxaroTcs NOPAIKOBbIE HOMEpPA U3MEPUTEIbHBIX
Y TIOJJKJTF0YaeMbIX BUPTYAJIbHBIX KAHAJIOB.

Buumanue! BBoj u penaktupoBaHHe JaHHBIX B TaOJIMIIE OCYIIECTBISETCS TOJBKO JUIsS
CTPOK BKJIFOUEHHBIX (PU3UUECKUX KaHAJIOB (CTPOKH 3eJeHOro 1Beta). CTpOKU BBIKIIOUEHHBIX (QU3U-
YeCKUX KaHaJIOB (CTPOKU PO30BOTO LIBETA) U CTPOKH BUPTYAJIbHBIX KaHAJIOB (CTPOKU roJIyooro IiBe-
Ta) JJ1s BBOJA JaHHBIX U PEAAKTUPOBAHUS HE IOCTYIHBI.

B cronbue tabmuibsl YyBCcTBUTEIBHOCTH Npeodpa3oBaresisi B/en.u3m. 3agaetcst 4yBCTBU-
TEIBHOCTh IIEPBUUHOTrO MpeoOpa3oBaTess sl KaKJI0T0 U3MEPUTENILHOTO KaHala, 0 KOTOPbIM Oy-
IyT IPOU3BOJUTECS M3MepeHus. YyBCTBUTENBHOCTh NpeoOpa3oBaTelis XxapakTepu3yer ko3dduuu-
€HT IepeJauyd BXOJHOW BeIMYUHBI ((PU3MUECKON) K BBIXOAHON (AneKkTpuyeckoi). YyBCTBUTENb-
HOCTb MpeoOpa3oBaTelis, Kak MpaBUjIo, yKazaHa B racropre rnpeodpasosarens. [ BBoJa YyBCTBU-
TETBHOCTU TpeoOpa3oBaTeliss HEOOXOOUMO WICIKHYTh JICBOW KIIABHUINEH «MBIIIM» IO SUYCUKE B
cTonibue YyBcTBUTEJBHOCTD Npeodpa3oBaTtens B/ef.n3M. HalpOTUB M3MEPUTENILHOTO KaHana, K
KOTOpOMY MOJAKIIIOUEH 3TOT MPeoOpa3oBaTesb, U C KIaBUAaTypbl BBECTH HY)KHOE 3HaYEHHE YyBCTBH-
TeTbHOCTU. YyBCTBUTEIIBHOCTH CJIEAYET 3a/laBaTh B BOJbTaX Ha €AUHUILY U3MepeHus (B/ed.uzm.).
Hanpumep, ans TepMonapbl B HacnopTe yKazaHa 4yBCTBUTENbHOCTb — 10 mB/epad, cOOTBETCTBEHHO
B siuelike ctoJsiora YyBCTBUTENBLHOCTh TIpeoOpa3oBarens B/ed.usm. HAIPOTUB U3MEPUTEIHHOTO Ka-
Haja, K KOTOPOMY HOJKJII0YeHa 3Ta TepMornapa, Heooxoaumo BBectu 0,01 B/epad. JIns npencras-
JIEHUS Pe3yJbTaTOB B MIJLJIMBOJIbTAX HEOOXOAUMO B 3TOM cTojbue yctaHoBuTh 0,001 B/mB. Coot-
BETCTBYIOIINE €IMHUIBI U3MEPEHHUSI, OTHOCUTEIBHO KOTOPBIX OepeTcsi 4yBCTBUTEIBLHOCTH Mpeobpa-
30BaTelIs, YKa3bIBAIOTCA B CJICIYIOIIEM CTOoJIONE Tabauibl — Ex. u3m..

B cton6ue En. u3Mm. ykaspiBaeTcs enuHuIa n3MepeHus ((puznueckas BeTUuIruHa) mpeoopas3o-
BaTesl OTHOCUTEIBHO KOTOPOH MPOUCXOIUT MpeoOpa3oBaHUE B AJIEKTPUUYECKYIO BEIMUYMHY (B
BoJIbTHI). Hampumep: rpan., [1a, m., MB u T.4. lns npencraBienus pe3yabTaToB B MIJUIMBOJIBTaX MO
BBIOPAaHHOMY H3MEPUTEIBHOMY KaHaly HEOOXOOUMO B SYEHKE ITOro CTOJO0LIA yCTaHOBUTH MB.
Enaunauinbl u3mMepeHrs MOKHO BBOJUTH C KJIaBUATypbl WM BbIOMpaTh U3 cnucka. J{is Beibopa eau-
HULbI U3MEPEHMS U3 CIIHCKA HEOOXOJMMO HaxaTb Ha SYEHKy, B KOTOPYIO OyAyT BBOJIUTHCS JaH-
HbIE, JIEBOM KHOIIKOUW «MBIILIWY», CJIETIAB €€ aKTUBHOM, U HAKAB HA HEH K€ MPaBOW KHOMKOW «MBIIIW
B pacKpbIBILIEMC crIUCKe (pUCYHOK 5.17) BeIOpaTh HEOOXOAMMYIO €MHUIY U3MepeHus. /s BBoga
€IMHHULIBI U3MEPEHUS C KJIaBUaTypbl HEOOXOIMMO HaXKaTh Ha SYEHKY, B KOTOPYIO OYAyT BBOAUTHCS
JTaHHbIE, JIEBOM KHOTIKOM «MBILINY, CAENaB €€ aKTUBHOM, U BBECTU HYKHYIO €IMHUILY U3MEPEHUS.

B cron6ue KoadgdunmeHnt ycnjieHusi BHEIIHEr0 YCHJINTeEs BbICTaBIsIETCS KOAPPUIIUEHT
ycuieHus (B pa3ax) MpeiBapUTeNIbHOTO YCUIIUTENS — BHEIIHETO M0 OTHOUICHUIO K anmnapaTHOH Jac-
TH, npou3BoguMoil 3A0 «DJEKTPOHHBIE TEXHOJIOTMH U METPOJIOTMYECKUE CUCTEMbI», WM He-
YIPaBIseMOTro MporpaMMHO. OOBIYHO BHEIIHUE YCUIIUTENINM YCTAHABIIMBAIOTCS HA y4acTKe U3MEpH-
TEJIBHOTO TpaKTa JI0 AHAJOTOBBIX BXOJOB JUIsl YCWJICHHS CUTHaJa MOCTYMAIOLIEro ¢ NEPBUYHOTO
npeobpazoBatesns. st BBoga koddduimenTa ycuaeHus: yCUIMTesT HE0OOX0AUMO IEIKHYTh JIE€BON
KHOTIKOUM «MBIIIN» 110 stueiike B cToiione KodgduumenT ycunenusi BHelIHEro yCUJINTEsl HAIpo-
THUB U3MEPUTENILHOTO KaHalla, K KOTOpOMY MOJIKIIIOUYEeH MpeoOpa3oBareiib Yepe3 3TOT YCUIIUTEINb, U
C KJIaBUATYypPbl BBECTU HYKHOE€ 3HaU€HUE KOIPPUIIMEHT YCUTICHUS.
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H
KH

e YyecTe. Eq. mam, MB © puwHero  [peas.
npeatp., B TEnA | MCMAWTEN
Blen. uzm.
ATk
1 0.001 L 0
| IJ.'_I " klMa 3
3 0001 ' 0
4 0.05 Na Moe 0
5 0.m q g ]
5 5 . 2
7 | e 0
5 013 40 2
3 0.001 wg  Me 0
0| oom Wg  MMiC 0

Pucynok 5.13

B cronbue OnopHoe 3Hauenue s BbluucjaeHuss 1B ycranaBnuBaercs omopHoe (Hyle-
BO€) 3HaU€HUE JJIs1 BBIUUCIICHUS JIOTapU(PMUUECKOIO YPOBHS CUrHazia B 1b.
J1jis SHEepreTU4eCcKUX BEIUUUH (3HEPTUU, MOILIIHOCTH U T.I1.) YPOBEHb, U3MEPSAEMBIii B Oenax:

L=1g i ,
AO
U3MepsAEMbIii B leruoenax:
A
L=10lg—
s A

0
rae A — olleHMBaeMoOe 3HAa4YeHUE SHEPruu (MOIIHOCTH M T.I.), A0 — UCXoAHOE (OTOPHOE)
3HaY€HUE SHEPTUH (MOILIHOCTH U T.II.).

Jlj1s CKOpOCTH, YCKOPEHHUS, CUJIbI U T.II. YPOBEHb, U3MEPSAEMBI B Oenax:

B
L=2lg—,
0
U3MepsAEMbIii B leruoenax:

L=20lg 5
0

rae B — oneHuBaeMoe 3HaUYE€HUE CKOPOCTU (YCKOpPEHHs W T.I.), By — ucxoaHoe (OmopHOE)
3HAYEHHE CKOPOCTH (YCKOPEHUS U T.II.)

Jist u3MepeHni ypOBHEH B aKyCTHKE B KadeCTBE OIOPHOIO 3HA4YeHUs A¢ NPUHUMAIOT
2x107 ITa, yposueit Bubpammn — 3x107* m/c” mwim 3x10° g (B COOTBETCTBUM POCCHIICKHMH 1
eBpomeiickumu  cramapramn), 1x10°am/c” wm 1x107 g (B COOTBETCTBHH C aMEPHKAHCKHMH
CTaHJIapTaMU), YPOBHEN CUTHAJIOB B AJIEKTPOTEXHUKE — | MKB, ypoBHEW CUTHAIOB B CBSI3U — 6,3 B,
ypoBHeil curHamoB BubpockopoctH — 5x107 m/c wmm  1x10° wm/c, ypoBHell cHrHANOB
BrOporepemenenust — 1072 .

B cton6ie CMeleHne moCcTOSTHHON COCTABJIAIONIEH YCTaHABIMBACTCS BEJIMYMHA CMEIIIe-
HUS MOCTOSIHHOM COCTaBIISIIOIIEH M3MEPUTENBHOIO TpakTa. DTa BEJIMYMHA 337a€TCA B €IMHUIAX
u3Mmepenus. Hampumep, B 1aTurke riyOuHBI (aTYMK AaBiieHUs1) BbIxoaqy 0 B — COOTBETCTBYET Ii1y-
o6una 100 m. Toraa B 3ToM cToJiO1e ISl TaTYMKa JaBlieHUs ycTaHaBiauBaercs Benmannaa 100.

B nocneanuit cronbenr Hazpanue kaHajia BBOAUTCS yA0OHOE /ISl TIOJIb30BATENsI HA3BAHHE
U3MEpPUTENBHOIO KaHaja, JUIMHA CTPOKU HE MOYKET MPEBHIIIATh 25 CUMBOJIOB.

Jlyis OBICTPOrO BBOJAA AAHHBIX IO TOMY WJIM MHOMY NEPBUYHOMY IIPEOOPa30BaTENO0 MOKHO
BOCIIOJIb30BAThCS 0a301 TaHHBIX JATYMKOB (CO3/aHUE U pelaKTHUpOBaHUE 0a3bl JAHHBIX JATUUKOB
OTIMCBIBAETCS HIDKE). /{7151 9TOTO HaXKaTh JICBOM KHOIIKOW «MBIIITN» Ha SYEWKY Ha3BaHUs KaHaja, o
KOTOPOMY BBOJSTCS JJaHHBIE, U HAXKATh HA 3Ty SUEUKY MPaBON KHOMKOM «MBILIN», MOCJIE YEero OT-
KpoeTcsi CIUCOK (pUCyHOK 5.14) BHeCeHHBIX B 0a3y JaHHBIX AAaTYUKOB. 3 3TOTO Crimcka BHIOPAThH
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MHTEPECYIOIINN TaTYHK, [TOCJIE€ YEero AaHHbIE U3 0a3bl 10 3TOMY JaTUYMKY 3aHECYTCs B TaOJIULy pe-
JAKTUPOBAHUS [TAPAMETPOB U3MEPUTEIbHBIX KAHAJIOB.

Curnan
BC112
EC201
BC202
AP3E

AP2038

Yg, monorok,
BMH1
BMH1-H
MukpodoH
MPA201
MPAZ215
MPA21E

Pucynok 5.14

Knonka CoxpaHMTB CIYXUT JIJI5 3allUCU U3MEHEHHbIX apaMeTpoB. COXpaHUTh U3MEHEHUS
MOXXHO M IpH nomoiiu koMauasl CoxpanuTh MeHI0 Paiyl Wik npy NOMOUIM TOPSYMX KJIABHII
<Ctrl> + <S>,

[Ipu HaxkaTuu Ha KHONKY BBIX0X IPOMCXOIUT BBIXOJ M3 OKHA NMPOrpaMMbl. 3aKphITh OKHO
MOYKHO M HaKaTHEM KHOIKH [£], pacrosioeHHOM B IIPaBOM BEPXHEM YIIIy OKHA MPOrPAaMMBbI, WU
IIPpY IOMOIIK KOMaH 16l Beixoa meHro ®air.

5.4  ba3a nanubix 1aTunkoB (dach.cfg)

Komanna ba3za nannbix gatuukos (dach.cfg) menio PenakrupoBanue ¢paiiyioB oTKpbiBa-
eT 06a3y MaHHBIX 1aTYUKOB (pUcyHOK 5.15). [lomp30BaTeh MOXKET caM U3MEHSATH €€, BHOCUTH HOBHIC
JAHHBIE U YAAIATH cTapble. Kakaas cTpoka ONKMCBIBAET OJUH JATYHK.

s Pe nanTHpoeatHe chakna Gazbl AaHHbIX SaTuHioe - datch.cfs

Maiin  PeaakTvpoBadve daknos  CTpoka  Cnpaska
[ ~+ HoGaewure crpoky ] [ — Yaanure cTpoky ] [E‘ CoxpaHure ] [ Ej Breiwog ]
Mz YyecTe. Ea. wzm.  KY eHewdero  [Mpeas. OnopHoe | P akin nonpaeku Creww, HazeaH1e paruuka
LATYHEA, YCHAMTENA  YCWAWTENE  SHAY. 4nA Al nocT. COCT..,
B/en vz, BhRIMHCN, B, 1S,
ak

1 0.00m B 1 0 0.001 1] 1] CurHan
2 | 013 ] 1 2 0.00003 0 0 BC112
L& | 1 ] 1 0 0.00003 0 0 BC201
4| 05 ] 1 0 0.00003 0 0 BC202
5 | 01 ] 1 2 0.00003 0 0 AP9E
B | 055 ] 1 2 0.00003 0 0 AP39
B 0.01 ] 1 2 0.00003 0 0 APZ2038
8 | 01 a 1 2 0.00003 1] 1] Y monoTok,
A 5 ] 1 2 0.00003 0 0 BMH1
10 | ] 1 2 0.00003 0 0 BMH1-H
Eil Ma 1 2 0.00002 ] ] MukpapoH
2 Ma 1 2 0.00002 0 0 MPAZ01
i Ma 1 2 0.00002 0 0 MPAZ15

14 0032 Ma 1 2 0.00002 1] 1] MPAZ1E

Pucynok 5.15

JloGaBUTH CTPOKY MOKHO JINOO 1pu BeiOOpe koMaH bl Jlo6aBuThH cTpoky u3 MeHio CTpoka
WM KHOTIKOW + J[00aBUTH CTPOKY.



HacTtpoiika mapamMeTpoB U3MepUTENbHBIX KaHAJIOB ZETLab

VYaanute cTpoKy MOKHO 0O MpH BHIOOpE KOMaHIbI ¥YAAJUTH CTPOKY u3 MeHI0 CTpoka
WA KHOIIKOW — Y 1aJIUTh CTPOKY.

Jly1st BBOJIa TAaHHBIX, B KAKYIO JTUOO SYCHUKY, IeJlaeM €€ aKTUBHOW Ha)KaTHUEM JIEBOW KHOIIKOM
«MBIIINY. B 3TOH siuelike BBOAUM HEOOXOIUMOE 3HAUECHHE.

Ctpoku 0a3pl JaHHBIX JATYMKOB 3aIOJHAIOTCS TaK)KE KaK W CTPOKHU TAOJHUIIBI PEIaKTHPO-
BaHMS MapaMETPOB M3MEPUTEIBHBIX KaHAIOB. 3al0JIHEHHE TaOIUIBI PEIaKTUPOBAHUS TAPAMETPOB
W3MEpPUTEIIbHBIX KaHAJIOB onuckiBaeTcs B NyHKTe 5.3 Kondurypauus udMmepuTelbHbIX KaHAJIOB
(tabconfig.cfg)

Knaonka CoxpaHuTh CIYXUT JUIsl 3alUCH U3MEHEHHBIX TapaMeTpoB. CoXpaHUTh U3MEHEHUS
MOXHO U TIpH MmoMoImu kKoMaHabpl CoxpaHuTh MeHIO ®aiiyl UK TpHU TTOMOIIM TOPSYUX KIIABHIII
<Ctrl> + <S>,

[Ipu HaxxaTum Ha KHOTIKY BBIX0J IPOMCXOAMUT BBIXOJ M3 OKHA MPOTPaMMBbI. 3aKPBITh OKHO
MOKHO W Ha)KaTHEM KHOIIKH [, PacIOIOKEHHOW B MPaBOM BEPXHEM YIJIy OKHA MPOrPaMMbI, WU
IIPpY IOMOIIK KOMaH 16l Beixoa meHro Mair.

5.5  ®aijia-yka3arejb KOHpUrypauuu cucremsl (myconf*.mrs)

Jlyig npaBUIIbHOM paboThI MporpamMm 0OpabOTKU CUTHAJIOB HEOOXOAUMO MPABHIIBHO YCTaHO-
BUTH yKa3aTenu (aiinoB. B Texkymieil tupekTopuu A0KeH HaXxoauThest Gaitn myconf.mrs.

Komanna ®aiin-yka3arenb KoHpuUrypauuu cucrembl (myconf*.mrs) meHio Pegakrupo-
BaHue (pailyI0oB OTKPHIBAET OKHO IPOrpaMMbl, B KOTOPOH YyKa3aH MyThb K (ailny KoHQUrypauuu
cUCTeMBbI (pUCYHOK 5.16).

= myconf*.mrs - (hann-ykazare b KOHPHIYPALIHH CHCTE Mbl g|

P &RN-YKa3aTENE KOHPHIYPALMK CHCTERME! (N0 YMon4aHHe mycanf.mrs)
T p—— = B ok

Pucynok 5.16

B cTpoke Dajisi-yka3areib KOHPUTYPALUN CHCTEMbI OTOOPaKaeTCsl TIOJIHBIN MyTh U UM
dpaitma. Tlpu Ha)KAaTHH HA KHOTIKY | -  THOSBJIAETCA IOTOJHUTENFHOE OKHO IS BEIOOpa (aiina u3
CYIIECTBYIOMHUX (HanIoB.

Jlist BeIOOpa (haiina ykazarens KOHGUTypaIuy MOMECTUTEe yKazaTelb Ha ¢aitn myconf.mrs u
HaXMHTE KHONKY OTKPBITh.

[Tpu HaXkaTUW Ha KHOMKY BBIX0A IPOUCXOIUT BBIXO] U3 OKHA. 3aKPHITh OKHO TAKXKE MOXKHO
Y Ha)KaTHEM KHOIKH [Ed], pacIioioKeHHOM B TPaBOM BEPXHEM YIIIy OKHA.

5.6  Ilyru nJisi BBoaa n 00padoTKU CUTHAJIOB

Komanpna Ilytu BBOa M 00padoTKU CMTHAJIOB MeHIO PeakTupoBanue ¢aiiios 3amycka-
€T OKHO peaKTUpOBaHus (aitia myTu BBoJIa M 00paboTku curHana (pucyHokx 5.17).

B crpoke Curnagbl ykazaH myThb JUIsl 3a1IMCH M 00paOOTKK CUTHAJIOB IIpOrpaMMaMu 3anuch
CUTHaJIOB U Bocnipon3Beaenne CUrHaJioB.

B ctpoke PesyiabraThl 00padoTkm yka3aH MyTh JJIsl 3aIIUCH pPE3YJIbTaTOB O0OpabOTKU U3
nporpaMM. B 1aHHyI0 AMPEKTOPHIO 3alIMCHIBAIOTCS JAHHbBIE U3 MPOrpaMM rpapuieckoil 00paboTku
JAHHBIX, B KOTOPBIX MIPEeyCMOTPEHa KHOIIKA 3aluch JUIsl 3alIMCH YHCIOBBIX 3HaYEHUI 0TOOpaxae-
MOT0 B KOHKpPETHOW mporpamme (Hampumep, nporpamMmbl Ocumiuiorpad u Y3Ko0moJI0CHBIMH
CNeKTP) rpaduueckoro n300paKeHusI.

B ctpoke Tabumusbl Excel ykazan nyts ans oOpaOoTaHHBIX Pe3yabTaTOB MPEACTABICHHBIX
B BuJie Tabmui Excel.
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ZETLab Hactpoiika napamMeTpoB U3MEpUTENbHBIX KaHAJIOB

i3 [lyTH AnAa BEOOA H 0OpabOTKH CHEHANOR

CurHane

PezyneTathl ofpatoTku

Tadnuuel Excel

P &lTE! EOHPUrYPALLHIA

MNonbs0EaTEnECKME nonpagkH

P EiNkEl CNPAEKU

5/5/s]s]g]e ®

1. [ T
o hzetlabhexcely
1. [ o VO Qe o
o\ zetlabh confi

B ok

Pucynoxk 5.17

B crpoke ®aiiiibl koHGUIypauuu yka3aH MyTh Ui coxpaHeHus nporpammamu ZETLab
CBOMX HACTPOEK JUIS MOCIIENYIOIIEN X YCTAaHOBKY IIPH IOBTOPHOM 3alycKe. TaKkKe M0 yMOJYaHUIO
B JJAHHYIO JIUPEKTOPUIO COXPAHSIOTCS IPOEKTHI, CO3JAaHHBIE NPU NOMOIIM MAaHENIHW YIPABICHUS
ZETLab.

B ctpoke Ilosb3oBaTesibckue MONPAaBKM YKa3aH MyTh JUIsl KaJMOPOBOYHBIX (3aBOJICKUX)
YCTaHOBOK, KOTOPBIE MOT'YT MU3MEHSATHCS IPU MPOBEACHUN NEPHOINYECKON MOBEpKHU. [laHHas nu-
PEKTOpHUs HE HECET JUIsl MO0JIb30BaTeNsl HUKAKOM Moje3Hol MH(opMaluyu U He peKOMEHAYETCs IS
MU3MECHEHHH IT0JIB30BATEIIEM.

B crpoke ®aiiyibl cnpaBoOK yka3zaH NyTh JUIsl cpaBOYHbIX (aiinoB nporpamm ZETLab.
JlaHHast TUPEKTOPHS HE HECET AJIsl MOJIb30BaTell HUKAKON MOJIe3HOW MH(pOpMaluu U HE PEKOMEH-
JyeTCsl 111 U3MEPEHUH TOJIb30BATEIIEM.

[Ipy HaxxaTMM HA KHONIKY | & , HaIlpOTUB COOTBETCTBYIOIIEW CTPOKU MOSBISAETCA JAOMOJ-
HUTEJIBHOE OKHO I BbIOOpA TUPEKTOPUH.

[Ipu HaxxaTuu Ha KHONKY BBIX0A MPOMCXOAUT BBIXOA U3 MPOrpaMMbl. 3aKPbITh OKHO TaKXKe
MOYKHO M HO)KaTHEM KHONKH [Ed], pacIiooKeHHOM B IIPAaBOM BEPXHEM yIJIy OKHA.

5-13






ZETLab IIporpamma Hactpoiika BXOIHOTO TuanazoHa

6 IIporpamma HacTpoiika BXOJHOI0 IMaNa30HA

[Iporpamma Hacrpoiika BXxoaHoro Anana3oHa 3anyckaercs u3 MeHio CepBHCHBIe (puCY-
HOK 6.1) manenu ZETLab Bri6opom koMan sl HacTpoiika Bxognoro nuanasona. Ha skpane mo-
HUTOPA 0TOOpazuTcs pabovee OKHO nporpammbl Hacmpoiika 6x00Ho020 ouana3zona (pucyHok 6.2).

JlanHasi mporpaMma HOCUT MH(OPMALMOHHBIN XapakTep. B 3amylieHHOM OKHE mporpaMMbl
MO>KHO [TOCMOTPETh Ha3BaHUE KaHaja U COOTBETCTBYIOIIHNE 3TOMY KaHaJly UHTErPAJIbHBIH YPOBEHbD,
U3MepsAEMbI BEpXHUN aMana3oH (OTHOCUTEIbHO YCTAaHOBJICHHBIX €IMHUIl U3MEPEHUS) U €IMHULIBI
U3MEpEHUS.

CepeMcHEIE @
@ 3arpyska cUrHaNEHAara NPoOLECCopa
@ Hactpoiika napamerpos AL 1 LLAM

@ = WHTErpansHEIA
PeaakTHpOEaHME Palinds NapaMETROE HazeaHue kaHana ypoEEHD JuanazoH Eq. Hzm.
n
DJJ.K.I'I}O‘-IE"HHE C?TEBbIH aHaJ'IHSEITDPDB iEMFHafﬂ | I__ | ?'E2IZI IMB _|
I% AL [Curnan? J N REEE WE
HEICT 0FK.A BXOQHOMO QHaNasoHa
a8 P e * [Curnand | I 7520 1B
[yl -CEPEEPRA - | r
El cpp BT PEER ICurHand | 1] |__ | 7620 ]
HAET] u r
- - [Merepatop 1 J [ | BES IrtB
@ PUABTRAUMA CHMHANDE | ;
|P1 Curnani | EEE R It e
E HDDC.I'IEILIJHBEIHHE KaHanoe

E BHEwWHWEA B Mogynei SLN/LAM
ZETMessenger

E‘ Fnar

CoxpaHMTE KOHPUrYpaLIID |
|

Pucynoxk 6.2
Pucynoxk 6.1

B cnucke HazBanue kaHaioB OyayT oTOOpakaTbCs BKJIIOYEHHbIE (PU3UUECKHE KaHaJbl
aHaJM3aTopa U BUPTYaJbHbIE KaHajbl, MOPOXJAAEMbIE COOTBETCTBYIOIIMMH IpOrpaMMaMu (mpo-
rpaMMbl GUIBTPAIMH, TeHEPAlUN CUTHAJIOB, TEH30METPHUH U Jp.).

Numukatop MHTerpaibHblii ypoBeHb | I noxaseBaeT MHTErpanbHEI YpOBEHb
CUTHAJIA U, IIPU IPEBBIILICHUY MAKCUMAIIBHO JOITYCTUMOTO YPOBHSI, IIEPErPYy3Ky COOTBETCTBYIOLIETO
KaHaJ1a. /[Be TpeThbUX 4acTy MOJIsI MHAUKATOPA OTBEJIEHBI Ul YPOBHSI CUTHAJIA, HE MPEBBIIIAOIIETO
MaKCHUMAJIbHO JIOIIYCTUMBIH YpOBEHb. UeM BbIlI€ YPOBEHb, TEM OOJIbIIE 3ANOJHAETCS MHAUKATOP.
[Ipy npeBpILIEHNH MAaKCUMAIbHO JOMYCTUMBIN YPOBHS MHJIMKATOP 3aAIIOJIHIETCS MOJHOCTBIO Kpac-
HBbIM 1BeTOM. [IpaBblil Kpali HHAMKATOPa OCTAHETCS KPACHBIM JI0 TEX IOP, IIOKA IIeperpyska Io Ka-
Hay He Oy/IeT CHSTa U M0Jb30BaTellb HE HAKMET Ha MHIUKATOP JI€BOM KHONKOM «MBIILINY.

B cnucke Iluana3zon otoOpakaeTcss MaKCUMaJIbHO JIOIYCTUMBIA YPOBEHb BXOJHOI'O CUTHA-
J1a TI0 COOTBETCTBYIOILEMY KaHaILYy.

B cnucke Ea. m3am. oToOpa)karoTcsi yCTAaHOBJIEHHBIE €IMHUIBI MU3MEPEHHUS 10 COOTBETCT-
BYIOILLIEMY KaHaly. EnquHUIBI M3MEpEeHHs yCTaHABIMBAKOTCS B nporpamme Pepakruposanue ¢aii-
JIOB nmapameTpoB (yHKT S HacTpoiika napamMeTpoB u3MepHTeJIbHbIX KAHAJOB HACTOSLIETO PY-
KOBOJICTBA).

Jlist BBIXOJ@ U3 MPOrPaMMBbl HEOOXOAMMO HaXaTh KHOMKY [E], pacrosiokKeHHYIO B IIPaBOM
BEPXHEM YTy OKHA.
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ZETLab Iporpamma Y3KOITOJIOCHBIN CITIEKTP

7 TIporpamma Y3KOIIOJIOCHBINA CIIEKTP

7.1  Ha3Ha4yeHue nNporpaMmbl

[IporpaMmMa Y3K0moJI0CHBIH CHEKTP MIPEAHA3HAYEHA U1 YaCTOTHOTO aHanu3a curxana. llo
BPEMEHHOW pealn3allMi CUTHAJIa HaXOJATCS OTKIMKM IO Habopy 4acTOTHBIX (GuiabTpoB. LleH-
TpaJIbHbIE YaCTOTHI (PHIBTPOB PABHOMEPHO PACIIPENEIIEHBI 10 OCH YacTOT.

[Ipu momomu nporpamMmbsl ¥Y3KOMOJOCHBIN CHEKTP I0Jb30BaTENb 110 (popMe CreKTpa Mo-
KET ONPEJeNIUTh HAJU4YUE B U3MEPUTEIILHOM KaHaje TOHAJIbHBIX CUTHAJOB (IJUCKPETHBIX COCTaB-
JSIOUIMX) U IIYMOBBIX KOMIIOHEHT (pucyHOK 7.1). JlomoJHUTENbHbIE BO3MOKHOCTH MOCTPOCHMUS
CHEKTpOrpaMM (HabOp CHEKTPOB, pacCUMTaHHBIE B IOCIEAOBATEIbHbIE MPOMEKYTKH BPEMEHU U
MIPE/ICTaBICHHbIE B 2-MEPHOM W/WIU 3-MEPHOM BHJIE) MO3BOJISIOT MPOCIEAUTh AUHAMHKY HecTa-
[IUOHAPHBIX MPOIIECCOB (PUCYHOK 7.2).

[TocTpoenue ceueHuil CIEKTPOrpaMMBbl [0 BPEMEHHU U IO YacTOTE MO3BOJISIET U3MEPHUTH Ia-
paMeTphl HECTAIIMOHAPHBIX MPOIIECCOB (pUCYHKH 7.3 — 7.4).

[ Yawononocuwi crentp - Bubpo AP9S ]

5, &=

Hactora ESE0TY  yposes[CKZ) 38 79n5(0.00003g) Yacrora 280007 spena B.70c yposens 37 50 4B
1 % I Wrrepean, ¢

[ || || i . 140 |

TpHMEHHTE:

cnekTp - Cnextporpamma - Bubpo AP9B

J

CEUEHME

1000 1400 1600

0 2000 4000 G000 5000 10000

Pucynok 7.1 Pucynok 7.2

d CrexTporpamsa - CeueHHe no spemeny Ha 255000

Bpoma= 530c  YpoesHe= 5114 g

m; CnexTporpassa - CeueHue no yactore Ha 4. 50c
Yactota=3160.00  Ypoeene= 4328 g

3anHce

50

&0

40

an

20
1) 5000 10000 15000 2 4 E 3 10 12

Pucynok 7.3 Pucynok 7.4

Bo3MoXHOCTE IMOJIY4YCHHA MAaKCUMAJIbHBIX U YCPCIAHCHHBIX CIICKTPOB, CPABHCHUC CIICKTPOB
C 3aJIaHHBIM CIICKTPOM (HOPMOH) IMO3BOJISIET JICTKO OINPEACTUTH Pa3InIre MEXIy 3aJlaHHbIM U pe-
QJIbHBIM YPOBHEM. DTO HEOOXOMMO MpHU MPOBEIEHUU PA3IMYHOTO BUJIa MOHUTOPHHTa 000pyA0Ba-
HMH:, BXOJIHOFO/BI)IXO)IHOFO KOHTPOJIA.

OHHOBpCMGHHBIﬁ CHGKT‘paHLHBIﬁ AHaJIN3 B Pa3JIMYHBIX YaCTOTHBIX AHAIIA30HAX OJHOTO H
TOTO K€ CHTHAJIA IaeT BO3MOXHOCTh HAa0IIFOJaTh CIIEKTP KaK BO BCEM YaCTOTHOM JHara3oHe (IaHo-
paMHBIN peXHUM), TaK U IPOBOAUTD JIETAJIbHBIN aHAJIU3 CIIEKTpa B BEIOPAHHBIX YaCTOTHBIX JIMANa3o-
Hax. JTo HGO6XO)II/IMO IIpH HAJIMYKUK B CUTHAJIC BRICOKOYACTOTHBIX U HU3KOYACTOTHBIX JUCKPCTHBIX
COCTaBJISOMUX (pUCyYHKH 7.5 — 7.7).
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Iporpamma Y3KOITOJIOCHBIN CITIEKTP ZETLab

Ll YayononocHbii cnekTp - CurHan1 b | L YawononocHeim cnekTp - CurHani E"'i"zl
facrora 1000 Ty acrora 10000y
ypoBeHs(CK3] 113.9745(0 001ME) ypoeens(CK3) 113.9126(0 001mE)

| |
Mu=100.0¢ || Mu=100.0¢c ||
50+ al
| 1 | o ol it Sl
0 20000 1] 3000 10000
Pucynok 7.5 Pucynok 7.6

L] YayononocHbii cnekTp - CurHan

Hactora 10000 My
ypoBeHs(CH3) 113.0460.001 ME)
|

a0

1] a0 1000

Pucynok 7.7

Bricokoe paspemienue (o0 32000-x 1mos0€¢) MO3BOJSET C BBICOKOW TOYHOCTHIO OTIPENCTUTH
YaCTOTY CTallMOHAPHOTO TOHAJIBHOTO CHTHAJA; Pa3IEeIUTh HECKOJIBKO OIM3JICKAIINX YaCTOTHBIX
KOMIIOHEHT. DJTa CUTyallds YaCTO HaOII0JAeTCsl MPH BUOPOAKYCTHYECKOM aHAJIN3E PA3IMYHBIX Me-
XaHU3MOB C JJIEKTpUYECKUM TpuBOoaoM. B okpectrnoctn 50 I'm, kak mpaBuiio, HaOmOgaeTcst He-
CKOJIBKO JTUCKPETHBIX COCTABJISIFOIINX, CBSI3aHHBIX C JICKTPOMArHUTHON HABOJKOH, MEXaHUYECKHU-
MU KOJIeOAaHUSMH, CBSI3aHHBIX C BpAlICHUEM aCHHXPOHHOTO 3JIeKTpojaBurareis. Kak mpaBwiio, Bce
9TH UCTOYHHUKHU HaxXoIaTcsd B moaoce He 6osee 0,5 I'm.

[Tpu aHamm3e MyMOBBIX KOMIIOHEHT MEIIAIONTUM (PaKTOPOM SIBIISICTCS HATMIHE TUCKPETHBIX
COCTaBJISIONINUX Ha criekTpe. B mporpamme npegycMmorpena pyaknus O4ucTka cnekTpa oT Auc-
kpeTHbIX cocTaBiaswmux (AC) (pucynku 7.8-7.9). Ota dyHKIMSA MOAABISIET BCE CTAlMOHAPHBIC
TOHAJIBHBIE cUTHANBL. Ha pucynke 7.8 mokas3aH CIEKTp CHUTHAJIA ¢ JUCKPETHBIMHU COCTABIISIONIAMH,
Ha pUCYHKE 7.9 — 1ociie OYUCTKHU CHEKTpa.

Lul VayonoaocHsii cnekTp - Volt
HacTota 99160 My
ypoeeHe(CH3] 47 B9aB(0.00003)

Lul YayononocHeii cnexTp - Volt
Hactota 9916.0 'y
ypoeeHe(CH3] 51.5086(0.00003g)

apameTpe
CTon

JanWce

150 150

2l
I
=
|| ™

4T

[Mu=250¢
100 100
50 500 i P—
0 5000 10000 15000 0 5000 10000 15000
Pucynok 7.8 Pucynok 7.9
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ZETLab Iporpamma Y3KOITOJIOCHBIN CITIEKTP

[Ipu BHOpOaKyCTHUYECKOM aHalIM3€ OOBIYHO HCIOJB3YETCSl IbE30JIEKTPUUYECKHE aKCeIepo-
METpbl. DTH aTYMKHU OTAAIOT CUTHAJI, IPONOPILUOHAIBHBIA YCKOPEHHUIO B TOUke KpemieHus. Hop-
Mbl Ha YPOBHHU BUOpallMU U UX CHEKTPAJbHBIM COCTaB 4acTo 3a/arTcs 1o BuOpockopoctu. s To-
ro 4TOObI MMOJIYYUTh CUTHAJ BUOPOCKOPOCTH, HEOOXOIUMO MPOUHTErPUPOBATH IO BPEMEHU CUTHAJ
BuOpoyckopenus. Ilpu GanaHCHpOBKE BaXKHO MOJy4yaTh BHOpONEpPEMEIIEHHE B TOUKE KPEIUICHUS
naryuka. J[BOMHON MHTErpasl o BpEMEHHU CUrHajla BUOPOYCKOpPEHUS MO3BOJIET MOJYYUTh CUTHAI
BUOpoOIepeMeleHusl. DTH JOIMOJHUTENbHbIE (PYHKIMU HUHTETPUPOBAaHUS U JU(PPEpEeHLUPOBAHUS
CUTHAJIa peajr30BaHbl B IPOrpaMMe.

JUis u3MepeHusl YpOBHSI JUCKPETHBIX COCTABJISIOIIUX OOBIYHO MCIOJIb3YIOT U3MEpEHHE
ypoBHs cpennekBaaparudeckoro 3HadeHus (CK3) B mosoce ¢punpTpa. B aTOM citydae ypoBeHb auc-
KPETHOM COCTABJISIIOLIEH MPAKTUYECKH HE 3aBUCHUT OT MOJOCHI aHaiu3a. s m3mepeHus: ypoBHs
ITYMOBBIX KOMIIOHEHT HEOOXOAMMO U3MEPATDH CNIEKTPAIbHYIO MIOTHOCTH MoHoCcTH (CIIM), KoTO-

pad 3a1acTCd B e()uHuL;a u3M€p€Hu}Z/w/FI4 . 910 HGO6XOILI/IMO, TaK KaK CIICKTpaJIbHasd ITJIOTHOCTH

MOIIHOCTH IIIyMa HE 3aBUCHT OT II0JIOCHI aHanu3a. [IporpamMma ¥Y3KO0MOJI0CHBIA CIIEKTP NO3BOJISAET
paccuutsiBaTh criekTpbl o CK3, CIIM 1 aMmiauTy JHbIM 3HAYEHUSIM.

7.2  Onmucanue nNporpamMmsl

Jlnst 3ammycka mporpaMMbl Y3KOMOJIOCHBIH CIIEKTP HE0OX0AUMO M3 MEHIO AHaJM3 (pucy-
HOK 7.10) manenu ZETLab BriOpath KOMaHly Y3K0NoJOCHbIN cniekTp. Ha skpane monuropa oto-
Opasutrcs paboyee OKHO MpOrpamMmbl ¥Y3KOMOJOCHBIN cneKTp (pucyHok 7.11). B 3aronoBke okHa
OyzmeT 0ToOpakaThCsl Ha3BaHWE CaMOW MPOTPaMMBbI U, Yepe3 TUPE, Ha3BaHHE BHIOPAHHOTO LIS aHa-
nmu3a kaHana. Hanx rpadumkom cnekTpa oToOpakaroTcs W3MepsieMble BEIWYHHBI (4aCTOTa, YPOBEHb
CUTHAaJIa), COOTBETCTBYIOIIHE MOJOKEHHUIO Kypcopa rpaduka.

IIpumeyaHue: MporpaMMy MOXKHO 3aIlyCTHTh HEIOCPEICTBEHHO U3 pabodell TUPEKTOPUU
ZETLab (o ymomuanuto: c:\ZETLab\). Ums 3amyckaemoro (aiina: spectr.exe

Ll YaxonoaocHbiH cnexTp - CurHanl
HacToTa 3587511 YpOBEHE(CKS) 36.8485(0.001ME) TR

AHAMME Wameperue Ot

Makc 45 506(0.001mMmB} Cpen 36.306(0.001mMB)

= Cron
|:| HzkononocHeIl cnekTp
= : Januce
M DoneokTasHsG CekTp

YTeHre

D B 3amtHEIA Y3KononocHeIR CnexTp [z 8200 |

B B =aumHen 10ne0kTaBHEN CREkTp
D B 3aMMHEIA KOPPENALMOHHEIR AHANMS

Bl 2H3013 HENUHERHEIR WOK 3KEHMEA

!:I MopAakoEEIM aHanus

2% Monanenbit anani

Pucynok 7.10 4000 BOO0

Pucynok 7.11

7.2.1 Ynpaenenue Kypcopom u macuimadupoeanue paguxos

[lepemenienue Kypcopa rpauka Ha HyKHYIO YaCTOTY OCYILECTBIISIETCSI HECKOJIbKUMU CIIO-
cobamu:

- IOJIBECTH yKa3aTelb «MBIIIN» HA HY)KHYIO 4acTOTY, HaXaTb, U yJAEp)KUBas HaKaTOW Jie-
BYIO KHOIIKY «MBIILIN», JOKIAThCS MOKAa Kypcop rpaduka (BepTUKaIbHas JIMHUS) HE CPaBHSETCS C
YCTaHOBJIEHHBIM yKa3aTeleM «Mblny». [Ipn HaxkaTol n ynepKUBaeMOU JIEBOM KIIABUILE (MBI
Kypcop rpaduka OyaeT cieoBaTh 3a IePEMELEHUEM YKa3aTells «MBIIIN» 110 rpaduKy;

- IpPY aKTUBHOM OKHE IIPOTrpaMMbl Y 3KOIOJIOCHBIN CIIEKTP HaXaTh JIEBOM KHOIKOM «MbI-
LIM» Ha ToJie rpauka, 1, IpHU MOMOIIY POJIMKA «MBIILINY, IEpeMeLaTh Kypcop rpaduka;

7-
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- IPY aKTUBHOM OKHE IPOTPaMMBbI Y3KOIOJIOCHBIN CIIEKTP MEepEMENIEHNE Kypcopa BIEBO
OCYILIECTBJISIETCSl HAXKATUEM U YAEpPKMBAaHUEM KHOIKM KJIaBHATyphl <A> (B JATMHCKOU packiai-
Ke), BIpaBo — <D>.

MacmtabupoBaHue 4YHCIOBBIX OCEH OCYHIECTBIISIETCS IPU IHOMOLIM MaHUITYJIATOpa
«MbIlIby. [Ipy mepemenieHuM ykasarens «MBIIIA» BJAOJb YHMCIOBBIX 3HAYEHUH OCEUW yKa3arTelb
«MbIIIW» Oy/eT MPUHUMATh BHEIIHUNA BUJ B COOTBETCTBUHU C IPEIIOJIaraéMbIM JIEHCTBUEM Mac-
mtabupoBanus rpaduka. [locne ycTaHOBKM ykas3aTesnsi HaXKaTh JIEBOM KHOMIKOM «MBIIMIN», JHOO
MIPOKPYTUTDH pOJIHK. PacTspkeHue wim cxaThe rpapuka NpoUCXOAUT MPU MOMOIIM yKa3aTelel Mmpu-

HABIIHMX BUJ: +—F, M= — A ropI/I30HTaJH>H0171 oCHU U I 5 * — 1A BepTHKaJILHOI‘/'I ocu. CnBu-
HYTb rpa(bI/IK BHpaBO/BJ'IeBO ) 0% BBer/BHI/IS MOYKHO TIpU MOMOIIM yKa3aTeJed NPUHSABIINX B

4— , —» — 111 TOPU30HTAJIBHON OCH U T , l — I BEPTUKAIBHOU ocH. Ecinu nmomecTturts yka-

3aTellb «MBIIIN) HA MEPECEUYECHNUE YUCIOBBIX OCEH, TO OH NPUMET BH]L x . [Ipn Haxkatuu seBou

KJIIaBUIIH «MBIIIK» IIPU YKA3aTCJIC TAKOTO BUJAa IMPOUCXOIUT aBTOMaCHITa6I/IpOBaHI/I€ 10 OCH YpPOB-
Hs CHI'HaJ1a.

7.2.2 Ilepenoc zpaguueckoit u yucieHHoOU UHGOPMAyUU 8 MEKCHO06ble PEOAKI OPbL

Jlia xonupoBaHus rpaduka CreKkTpa HaXaTb JIEBOM KHONKOW «MBIIIM» HA MoJie rpaduka
MPOrpaMMbl U Ha)KaTh KOMOMHAIMIO «TOPSYMX KiIaBUID» KiaBuaTypsl <Ctrl>+ <C>. I'paduk 3a-
nuuiercs B 0ygep odmena (Clipboard). BeraButs rpaduk B 1100601 OTKpBITHIN 10KyMeHT Microsoft
Word wiu Excel MOKHO Ha)kaTueM «ropsuux KiaaBuun kinaBuarypbl <Ctrl >+<V>, wiu Haxkatuem
Ha IIPaBYI0 KHONKY «MBIIIN» U BBIOOPOM B MOSIBUBLIEMCS] MEHIO KOMaH 1kl BeTaBUTh.

JUjis KOnMpOBaHUSI COIPOBOAUTEIHLHON MH(MOpPMAIMKM HAXATh JIEBOM KHOMKOW «MBIIIN» Ha
noJsie rpaduka mporpaMMbl U HaXKaTh Ha KHOMKY KJIaBHAaTypbl <I> (B JATMHCKOI packKiajike Kia-
BUaTypsl). BctaButh 3Ty nHGOpMaLINIO B 000N OTKPBITHIN TEKCTOBBIA JOKYMEHT MOXHO HaXKaTH-
eM «TopsYNX KIaBUID KiaBUaTypsl <Ctrl >+<V> niam HaKaTHEM HA MPaBYIO KHOIKY «MBIIIH» U
BBIOOPOM B MOSIBUBLIEMCS] MEHIO KOMaH 1bl BeTaBUTh.

ConpoBoaurenbHas HHGOPMALIKS UMEET CIEAYIOUIYIO CTPYKTYPY: B IIEPBOM CTPOKE MULIET-
Csl 3ar0JIOBOK OKHA, B JJAaHHOM CJIy4ae Ha3BaHUE MPOrpamMMbl ¥Y3KOMOJIOCHBIN CIIEKTP U Ha3BaHUE
0TOOpakaeMOro KaHajia; BO BTOPOW M TpeTheil CTpOKax — U3MepsieMble BEIMYMHbBI, & UIMEHHO 3Ha-
YeHHE YacTOThl M 3HAYEHHE YPOBHS, COOTBETCTBYIOLIME IOJIOKEHHIO Kypcopa rpaduka. Eciu
BKJIIOUEHBI J0moJHUTENbHbIE Ipadukn (MakcumaabHublii, Cpeanuii u daiia (Hopma)), To uX
3HAYEHUS MUILYTCS B CICAYIOUINX CTPOKAX.

Jljis KOMMpOBaHMs YMCICHHBIX 3HAUEHUN YacTOThl U YPOBHSI BUAMMOMN YacTu rpaduka Ha-
KaTh JIEBOW KHOMKOM «MBIIIM» Ha MoJie Tpaduka MporpamMmbl U Ha)kaTh Ha KHOMKY KJIaBHATYpbl
<N> (B JIaTUHCKOM pacKiaJke Ki1aBuaTypsl). BcraButh 3Ty nHpopMaLuio B 11000H OTKPBITHIM TEK-
CTOBBIN JIOKYMEHT MOKHO Ha)XaTHEM «TOpsiuuX KiaBuu» kiaBuatypbl <Ctrl >+<V>, unu Haxatu-
€M Ha MIPaBYIO0 KHOIKY «MbILIIN» U BHIOOPOM B MOSIBUBLIEMCS MEHIO KOMaH[bl BeraBuTh. Beras-
JeHHasi nH(opMalys B TEKCTOBBIN JOKYMEHT OyJIeT UMETh CIEAYIOLIYI0 CTPYKTYpY: CHauana uiaeT
COMPOBOIUTENbHAA UHPOPMAILUS, B CIEAYIOMIMX CTPOKax OyayT pacrosiaraThCsi 4acTOThl U COOT-
BETCTBYIOIIME YPOBHU Ha 3TUX YacToTax. Eciu BKIIOYEHBbI JONOJHUTENbHbIE Ipaduxku (Makcu-
MajbHbli, Cpennuii u ®aiia (HopMa)), TO 3HaUEHUSI UX YpOBHEH OyAyT A00aBISATHCS B CTPOKH
OCHOBHBIX ypoBHeH. IIpu KonupoBaHUM U BCTaBKU YMCJICHHBIX 3HAYEHUI 4acTOTHI U YPOBHS B JI0-
kymeHThl Excel Bo3moxHa 06paboTka 310 nHpOpMaLuy U HOCTpOEeHUE TPaPUKOB.

7.2.3 Hacmpoiika éneuinezo 6uoa npozpammol Y3K0noanocHulil Cnekmp

[Ipu Ha)kaTUM Ha MPaBYIO KHOIIKY «MBIIIM» Ha 1oJje rpaduka OKHA MporpamMMbl ¥Y3KOMO-
JIOCHBIH CIIEKTP MOSBIISAETCS NONOJHUTENIbHOE OKHO IlapameTpbl.

Ha Bknaaxe Ilapamerpsnl oToOpaskenus (pucyHok 7.12) HacTpauBaroTCs TUI JUHUM U ma-
pameTpsl rpadpuka. Tunsl TMHUNA TpadUKOB MOTYT OBITh B BUJE FOPU3OHTAIBHBIX (CTYNEHEK) WU
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JIOMaHbIX JIMHUHA. B 3T0# BKJIaJKe TaKkKe yCTaHABIMBAIOTCS MapaMeTpbl OTOOPaXKEHUs KaXI0To U3
rpaduKoB, IIBET, TOJIIWHA, 3aMI0JHEHNE (3aKpallliBaHue) 00macTu rpaduka.

Ha pucynke 7.13 nokasana Bkiagka [lapamerpsl ceTku. B 3T0i BKI1agKe MOXHO BKITFOYATh
WM OTKIIIOYATh OTOOpaK€HUE TOPU3OHTAIBLHON U BEPTUKAJILHOM pa3MEeTKU Ocel U JIMHUU ceTku. B
9TOM BKJIQJIKE TAKXe 3a/aeTcsi 00siacTh BUAUMOCTH (001acTh 0TOOpakeHUsI) rpaMKOB: BEPXHsI,
HUKHSS, TpaBasi v JIeBasi FPAHULIbI IPAQUKOB.

MNapamMeTphi X MapamMeTpoi X
_MapaneTpei ceTkn || UssTan wpnditer | Haankee | Wkana : NapaneTpel oTobpakenna
MNapareTpel 0TobpameHHA MapameTpel CceTEM | geTan wpndTel | Haamkos | Wkana
THN AHHHA TN ocef
PazmeTiH oced
@ [ OpHIOHTaNEHEE O NoMaHHEE
EepTHEaneHan [OpH3OHTanEHaa
MNapareTpel rpadmia
TNHHAK CeTER
|::poseHE | Beifiop KaHana [ OpH30HTaNEHEIE BepTHEaNbHEIE
EET rpadmka
OTofpakate rpadMg PaHHLE EHAMMOCTH
[ 1 | TonuwmHa nrHrA rpadrka (o 1 A0 5) | 137.639 Bepxhas | 12,5 | nesas
JanonHeH e
OEes SanNonHEHHA @C SAMNOAHEHHEM 47.33 | Hawnaa | 4100 | Mpaean
(& NonoswrTensHoe () 3HaKonepemeHHoe

Pucynok 7.12

Mapamerpel @

MaparteTpe! 0ToBpaKeHHA

Pucynok 7.13

Mapamerpel @

MapareTpel OTOGPaKEHHA

MapamMeTpbl CETEH LlE=Ta H WwpkdTel | Haanuce || Wkana MapameTpel ceTin | LiBeTa v wpmdimer Haanmce fLLIKana

LUpHhT
|12 | PasmMep wpudTa {oT & 40 30) [ NokasaTs HaanHcs
oo

aTtumk B ToYKe 2

Pucynok 7.14 Pucynok 7.15

Ha pucynke 7.14 noxa3ana Bkiajaka LiBera u mpudrsel. B 3T0# BKIasKe MOXHO U3MEHSThH
pasmep mpudTa YNCTOBBIX 3HAUYCHUN OCEH U M3MEPSIeMBbIX BEeIMYMH. B 9TOM BKIIagke Takke 3aja-
eTCsl LIBET CETKH, Kypcopa, (hoHa, pasMETKU OCEil, TereH/Ibl.

Ha pucynke 7.15 nokasana Bxiagka Haanues. B 3T0i BKJIajgKke MOXKHO 3amvcaTh JOTOJTHH-
TETBHYIO TEKCTOBYIO MH(pOpMaIuoo, Kotopas Oyaer oToOpaxaThCs NMPH KOMHUPOBAHUM W BCTAaBKHU
rpaduka creKTpa B TEKCTOBbII JOKyMeHT. J{Jis 3amucu 3Toit nHpopManuu He0OX0AUMO MOCTaBUTh
¢dnaxox [MokazaTh HAANKMCH, BEIOPATh HEOOXOAUMBIN MIPUQT /TSl BBOJA U B TI0JI€ BBOJIA HAAIIUCH
HaOpaTh TEKCT.

Ha pucynke 7.16 nokaszan ¢pparMeHT pabo4ero okHa IporpaMMbl Y3KOMOJ0CHBIA CIIEKTP ¢
JOTIOTHUTENbHOU HH(pOpMaLKen.

Ha pucynke 7.17 noka3zana Bkiagka Hlkanaa. B 310 BKi1agke MOKHO BBIOpaTh TUII IpE.-
CTaBJICHUS TOPU3OHTAJIBLHON M BEPTUKAIBHON IIKaI. BepTukanbHas mkamza MOXXET ObITh MPEeCTaB-
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JIeHa B paBHOMEPHOM, JIOTapU(PMUYECKOM WM JelOeIbHOM Buje. [ Opu3oHTalIbHAS 1IKajIa MOKET
OBITh IIPEJICTABJIEHA B PABHOMEPHOM, JOrapu(Muyeckom win 1/n-okTaBHOM (J10JIEOKTaBHOM) BHJIE.

MNapateTpil 0TOBpa%EHHA
MapamMeTpbl CETEH I LigeTa K wpkd Tl I Haannce Wkana |
BepTHRANEHAA WKana MOPHIOHTANEHEA WKana

,ElaTLIMI{ B TOMKe 2 OPaBHDMEDHaH @PaBHomepHaﬂ

HacTota AOEE.00 My, YROBREHE(CKI)

Mak:  20.086(0.001ME) Cpeg 13.2 (&) Noraprimideckan () Nor aprdmkdeckan
A I .
120 ) AeumbensHan (O 1fn okTaBHaA
100

Pucynok 7.16

Pucynok 7.17

[Ipu BBIOOpE HpeaCTaBIEHUS BEPTUKAJIBLHOM HIKaIbl OTOOpa)KEHHE UYMCICHHOTO 3HAYCHHS
M3MEPSIEMOTO YPOBHS HAJl 1T0JIeM rpaduka OTHOCUTEIIBHO MOJIOXKEHUS Kypcopa OyIeT TaKiuM, KaKuM
€ro BbIOpaIM B HACTPOMKax MmapaMeTpoB Y3KOIIOJIOCHOTO CHEKTpa (HaCTpoHKa mapaMeTpoB y3KOIO-
JIOCHOTO CHEKTpa omucaHa B riase 7.3 Hactosuero PykoBoacTBa omeparopa), a ceTka BepTH-
KaJIbHOM 1IKaJIbl OyAYyT B COOTBETCTBUU C BBIOPAHHBIM BHIOM.

CoxpaHeHHe W3MEHEHHBIX HACTPOEK OCYIIECTBISETCA HaKaTHeM Ha KHOMKY IIpuMeHUTH,
ipu 3ToM okHO [lapameTrpbl 3akpoeTcs, a BBIOpaHHbIE HACTPOUKH BCTYIIAT B CHITY.

Brixon u3 oxna Ilapamerpsnl 6€3 coxpaHEHHsS HACTPOEK OCYIIECTBISETCS Ha)KaTHEM Ha
kHONKy OTMEeHHTh, 100 Ha KHOINKY (], pacroNoKeHHy0 B IPaBOM BEPXHEM yIIy OKHA, JHOO
Ha)xaTueM JII000M KHOTIKOW «MBIIINY Ha JII000€ MECTO 3KpaHa, He 3aHnMaemoe okHoM Ilapamer-

phbl.

7.2.4 Ynpaenenue npozpammoii Y3Kono10cHulit cnekmp

KHornku yrpaBieHus pacnoJiaratoTcsi B IpaBoil 4acTH OKHA MPOrPaMMBI.

Knonka ITapamerpsl oTkpbiBaecT 0kHO HacTpoiika mapaMeTpoB y3KOIOJOCHOI0 CIIEKTPa
(HacTpoiika mapaMeTpoB y3KOIOJOCHOTO CIIEKTpa OIKCaHa B I1aBe 7.3 HACTOSIIEro pyKOBOJICTBA).

Knonka Crapr 3amyckaeT npoiecc HenmpepbIBHOTO oToOpaxeHnust crnekrpa. [Ipu 3anannom
MHTEpBaJIe pacyeTa M BKIIOUEHHBIX TOMOJIHUTENIbHBIX rpaduxkoB (MakcumanbHblii 1 CpenaHuii)
Haxkathe KHONKH CTapT OOHyJNseT HAKOIUIEHHbIE JJISl pacyeTa JONOJHUTENIbHBIX IPa(UKOB CIIeK-
TPBbI, U HAKOTJIEHUE HAUMHAETCS 3aHOBO.

Knonka Cromn (may3a) ocTaHaBIMBaeT MpoliecC OTOOpa)KeHUs CIEKTpa U HAKOILJICHUS JI0-
MOJIHUTENbHBIX I'paUKOB, MPU 3TOM IpOLIECC BBOJA JaHHBIX IMpojaosrkaeTcs. [Ipu BKIIOYEHHBIX
JIOTIOTHUTEIbHBIX OKHAX IMPOrpaMMbl Y3KOMOJOCHBIH CHeKTp Haxarhe KHONKu CTomll IJIaBHOTO
OKHAa NpOTrpaMMbl MPUBOJUT K OCTAaHOBKE Ipoliecca OTOOPaK€HUS BCEX BKJIFOYEHHBIX JOMOJHH-
TeIbHBIX OKOH. JlanmpHeilliee MpoJaoDKeHHE IMpolecca 0TOOpaKeHUsI OCYIIECTBIIETCS HaKaTHEM
kHonk1 CTapT, ONUMCaHHOM BBIILIE.

Knonka 3anmeb Mo3BoJisieT 3amucaTb MTHOBEHHOE 3HAa4Y€HHE OTOOpakaeMoro CIEeKTpa B
TEKCTOBBIN (haiin ¢ pacmupenueM *.dtn. HaxaTthe Ha KHONIKY OTKpPBIBAET CTaHAAPTHOE TUAIOT0OBOE
OKHO, B KOTOPOM IpeJularaercs yka3aTh JUPEKTOPUIO Ul COXpaHeHus Qaiina, u ums 3toro (aiina.
Hupexropuss mo ymomdanuto — C:\ZetLab\resspect\. Ctpykrypa (aitna mpeacraBieHa B Talu-
ue 7.1.
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Tabmuna 7.1
i(r))l\(/)llifl Crpoku Onucanue
1 Y3KONOJIOCHBIN CIEKTP HasBanue nporpammsl
2 Curnain 3 HaszBanwne xanana BBOJIa CUTHAIA
B a10i1 cTpoke oTOoOpakaeTcss KOMMEHTapuil OJIb-
3 JlaTuuk B TOUKe 2 3oBareisst. KommenTapuit BBogurcs B okHe Ha-

CTpOﬁKa MmapaMeTpoB Yy3KOIOJOCHOI'O CIICKTPa

YacToTHbIM quamna3oH - ot 1.00I'n o
4 12500.00T'1. YacToTHOE pa3perieHne
- 1.00I'11. Ilosoca agamnusa - 1.50

[TapameTpsl HACTPOMKH ITPOTPaMMBI Y 3KOI0JI0C-
HBIH CIIEKTP

5 Hara: 10-08-2005 JlaTa 3anucu daitna

6 Bpemsi: 20:02:47 Bpewmst nHauana 3anucu daiina

7 Uacrora Yposens Cpemuii 3aruon0131<1/1 CTOJIOIIOB JAHHBIX, B JAHHOM CITy4dae B
¢aiine yetsipe crondna

8 I'm nb(0.001MIla) nb(0.001MIla) | Enununst usmepenus (1o cronadiam)

Pacrnionararorcst uMcieHHbIe 3HAaUEHUSI TaHHBIX, IIPE/ICTaBICHHbIE B (hopMaTe
C IU1aBaollel 3anaroil. B kauecTBe pa3aenuTens nenoi U ApoOHOM yacTu
UCIOJIb3YEeTCsl TOUKA.

9-1 m mocneyonme
CTPOKH

Knonka UreHue 1mo3BoJiIeT MPOCMOTPETh 3allMCaHHBIN paHee B Gopmare *.din daiin. Ho-
BBIN Ipaduk 0TOOpaKaETCs B TEX YK€ OCSAX BMECTE C YK€ 0TOOpakaeMbIMU TpaduKamu.
e o
[one [uw=170c , HAXOAAUIEECS MO KHONKON UTeHue, 0TOOpaXkaeT BpemMs pacdeTa JOmol-

HuTeNbHBIX TpadukoB (MakcumanbHblil 1 Cpennuii). [lo ucreyeHnn 3aJaHHOTO BPEMEHH pacye-
Ta JOTMOJHUTEIbHBIX I'PaUKOB 3aKOHUYMUTCS pacyeT, JNONOJHUTENbHbIE TpaduKU OCTAHOBSTCS, a B
oJie 0TOOpa3UTCs YCTaHOBIICHHBIN HHTEPBA pacyeTa (ITUTEIBHOCTB).

nmukarop | M 110Ka3bIBaCT HHTErPATBHBINA YPOBEHb CHTHAIA |, [IPH [PEBBIMICHAN
MaKCHUMAaJIbHO JTOIIYCTUMOTO YPOBHS, IIEPETPY3KY COOTBETCTBYIOIIETO KaHaia. /[Be TpeThux 4acTu
II0JIsI UTHAWKATOPA OTBEJIEHBI ISl YPOBHS CUTHAJIA, HE MPEBBIIIAIOLIET0 MAKCUMAILHO J0IYCTUMBIH
ypoBeHb. UeM BbIlIE ypOBEHb, TEM OOJbIlE 3anojHsAeTcs UHAUKATop. [lpyu mpeBbllieHnH MakcH-
MajbHO JOMYCTUMBIH YpPOBHSI MHAMKATODP 3alojHSETCS IOJHOCTBIO KpacHbIM LBeTOM. I[IpaBbiif
Kpall MHJIMKaTOpa OCTAHETCSl KPACHBIM JI0 T€X IOp, [OKa Meperpys3Ka 1o KaHaity He OyIeT CHATa U
[10JIb30BATEb HE HAKMET HAa UHAUKATOP JIEBOM KHOMKOM «MBILIN.

Jlist BBIXOJ@ U3 MPOrPaMMBbl HEOOXOAMMO HaXKaTh KHOMKY [Ed], pacrosioKeHHYIO B IIPABOM
BEPXHEM YTy OKHA.

7.3 OxHo HacTpoiika napamMeTpoB Y3KOMOJ0CHOI0 CIIEKTpa

Jlis HAacTpOMKM MapaMeTpoB MPOrpaMMbl Y3KOMOJIOCHBIH CHEKTP HEOOXOAMMO JIeBOI
KHOIIKOM «MBILIN» HaxaTh KHONKY IlapameTpsbl, KOTOpas HaXOIUTCS B BEPXHEM IIPAaBOM YTy, IIO-
cie dyero otoOpasutcs okHo HacTpoiika mapaMeTpoB y3KOMOJIOCHOTO cnekTpa (pucyHok 7.18).
OxHo Hacrpoiika napamMeTpoB y3KOIOJIOCHOTO CIIEKTPAa MOXHO TakXe BbI3BaTh HAXKaTHEM KJla-
BUIIM <ESC> KJIaBUaTypsbl IPU aKTUBHOM OKHE IIPOTrPAMMBI Y 3KOIOJIOCHBIN CIIEKTP.

Caepxy okHa OyJieT 0TOOpakeHa yCTaHOBJICHHAs YacToTa AUCKpeTusanuu B ['11 (ycTaHoBKa
4acTOThl JUCKpeTH3aluK onucaHa B pasjene 4 HacTpoiika mapamMmeTpoB aHaJIOTOBBIX BXOJ0B M
BbIX0/1a HacTosiero Pykosoacrea oneparopa).

B nonsx co crpenkamu (CHUCKH) ¥ | BbIOMpaTh 3HAUEHUS MapaMETPOB MOKHO
IBYMsI CIIOCOOaMHU: HaKaTb Ha CTPEJIKY IOJS M «MBIIIBIO» BbIOpaTh M3 PACKPBIBIIETOCS CIHCKA
HY)KHOE 3Ha4€HHE; HaXKaTh JIEBOW KHOIMKOM «MBIIIN» HA M10JI€ U NPU IOMOIIH POJIMKA «MBILLIN», JIH-
00 KHOINOK KJIaBHaTyphl CO CTPEJIKaMu <T>u<d> BbIOpATh HYKHBIN JIEMEHT.
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aCTpOYKa NapaMeTpoB ¥Y3KOMNOAOCHOD CNEKTPA )

Yacrora avckperusauny: 50000 My

YacToTHRIN aManasoH, My

K.aHan ustdepeHIi

Tun ApEACTaSENEHHA

R -] [coro -
YacTorHoe pazpeweHue, Mo Becoean dyHKLHA

E <] o -
YepeaHeHie, cek WHTerpHposaHme/aHap

|'I j |6ea o6patoTku j
THn ycpeaHeHuA Tun oOpadorkM

|nuHean-e ﬂ |.D.HCKDE.‘THDE ne ﬂ

K.oteHT apui ana sanmcu

| CPELHES KEAIPATHIHOS j

PacyeT sHaveHWd no Y

| Noraprdranyecros, gk j

MeguaHHEl dunETp
[ DuMctra cnekrpa ot OC

JlononHuTEAEHBIE OKHA
[ Kenctp
[ CrekTporpartaa

MHTepean pacueta

100 cek

JonaaHTelEHEE Fpadtd

ZETLab

| 3D-cnekTporpardtaa

™ Mpoxoanan [v MakcuransHeI

| Cpeanui
[ Faiin [Hopra)

CDHDEIHBHHB W BOCCTAHOBNEHME $aHN0E

K.OHEHrYpaLMA - SEII'IHCbJ - YTEHME J Hoprda J

MpHtAEHKTE |

Pucynok 7.18

OTMEHITE |

Cmucox YacroTHblii Auana3on, 'y - BEIOOp 4acTOTHOTO nuara3oHa (MOJIOCHI aHaIu3a) B
KOTOpOM OyJleT MPOU3BOIUTHCS aHAJIU3 CUTHAJIA.

Crnucox Kanaj usmepeHuii - BbIOOp BKJIIOUEHHOTO (DPU3HUECKOT0 OO0 BUPTYaJIbHOIO Ka-
HaJa, [0 KOTOPOMY B IIPOrpaMMe Y 3KOTIOJIOCHBIN CIEKTpP Oy1eT 0TOOpa)xkaThCsl CIIEKTP CUTHAJIA.

Cmucox YacTtoTHOoe pa3pemenue, I'u - BEIOOp 4acTOTHOTO pa3pemieHus (Iar MexIy Jac-
TOTaMH Pa3JIoKEHHs OBICTPOTro MO0 MUCKpeTHOTO NpeobpazoBanus Dypoe).

Crniucok BecoBasi pyHKuMA - BbIOOp THIIA BECOBOM (PYHKIIMU (OKHO B3BEIIMBAHMUS), IPUMeE-
HSIEMOI IIpU CHEKTpajibHOM aHanu3e. BecoBas QyHKILHMS ONMUCHIBAET 3aBUCHUMOCTh BKJIajia IIpeIie-
CTBYIOILIMX OTCUETOB MCCIEAYEMOr0 CUrHalla B BHIYMCIISEMBIN criekTp. Bo3moxHbIi Tl BBIOMpae-
MOM BECOBOM (DYHKITUA:

* IPSIMOYTOJIbHAS,

* XamHa;

* XOMMUHTA;

* bimkMmana;

+ bapnera;

* biskmaHa cTaHmapTHasl.

OcHoBHbIE TapaMeTpbl BECOBBIX (QYHKIMI NPUBEICHBI B TabauIe 7.2.

Tabmuna 7.2
HanmenoBanue  JlomycTMMoOe OTKJIOHE- JKBHBa- ITosoca mo OTkiI0HEeHHE
BeCOBOM HHe CpeJHell YacTOThI JIeHTHas1 YPOBHIO LIUPHUHBI 110JI0-
GyHkouu ¢puasTpa 1000 I'u, % LIyMOBasi 3ab,I'n  cbl puabTpa, I'n
noJjioca, I'nl
[IpsimoyronpHas 0,05 20,00 17,8 0,60
XsMMHHTa 0,05 30,00 28.8 0,90
biskmana 0,05 34,54 33,6 1,04
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Crniucok YcpeaHeHue, cek — BbIOOP IPOJODKUTEIBHOCTU YCPEAHEHHUSI MTHOBEHHBIX CIIEK-
TPOB, B CEKyH/aX. 3HAUEHUs YCPEIHEHHs] MOXKHO J100 BhIOMpPATh W3 CIUCKA, JIMOO BBOJIUT C KJIa-
BHaTypbl. MakcumanbHoOe ycpeanenue 10 ¢, MmunnmanbHoe ycpennenue 0,1 c.

Cmucox UnterpupoBanune/nudd. - BeiOop Buma o06paboTku curHaia: aBoitHoe auddepeH-
uupoBanue, auddepeHurpoanue, 6e3 00padOTKHU, UHTErPUPOBAHUE, JBOMHOE WMHTETPUPOBAHUE.
OyHKUMS 10JI€3Ha PU padOTe ¢ JaTYMKAMU CKOPOCTH M YCKOPEHHUSI.

Crnncok Tun ycpeaHeHus - BbIOOp TUIA peXUMa HAKOTUIEHUS U YCPEIHEHUS CIIEKTPOB: JIH-
HEeHHOe, SKCIIOHEHIIAIIbHOE.

Crnucox Tunm o0padoTkm - BbIOOp THNA 00pabOTKHM CHUrHaja: OBICTPOE WM JAUCKPETHOE
npeodpazoBanue Oypoe.

Y3KOTIOJIOCHBIN CHIEKTP PaCCUYUTHIBAETCS C TIOMOIIBIO0 MpeodpazoBaHusi ypre C MCIOJIB30-
BaHUEM BECOBBIX (DYHKIIHIA.

JuckperHbIM npeoOpa3oBanueM dypbe Ha3bpIBAIOT Mapy B3aUMHO OJHO3HAYHBIX Mpeodpa-
30BaHUM:

npsiMoe TIpeoOpa3zoBaHue

N-1 27
—j—nk
X(k)y=Y x(me ¥ k=0,1,..., N-I;
n=0

obpaTHoe peoOpa3zoBaHue

1 N1 jz—ﬂnk
x(ny=—>Y X(k)e' ¥ ,=0,1,...,N-.
Nk:()

rjae:

x(m), n=0, 1, ..., N-1 — mocienoBaTeIbHOCTh BO BPEMEHHOUW 00JacTH (BEIIECTBEHHAS WU
KOMILJIEKCHAs );

X(k), k=0, 1, ..., N-1 — nuckpetnbie k03ppuineHTsl Pypne (BEeCTBEHHbIE WIH KOMILJIEKC-

HBIE) — OJIMH MEPUOJI TIOCTIEA0BATEIILBHOCTHA B YaCTOTHOU 00J1acTH;
k — HOMEp oTCUeTa MOCIe0BaTeNbHOCTH X (k), COOTBETCTBYIOIINN 4acTOTe kA @;

—j—nk
e N - HOBOpa‘{HBaIOHII/IP’ICSI MHOXHUTECIb, 0T06pa>1<aeT YroJj moBopoTa Ha CAMHUYIHOU OK-

PY)KHOCTH KOMIUIEKCHOM Z-TIJIOCKOCTH.

brictpeiM npeoOpazoBanueM Oypre HA3BIBAIOT HAOOP AITOPUTMOB, MPEIHASHAYCHHBIX JIJIS
osicTporo BeruucieHus: JAID. Jns BII® anmuaa N ucxoaHO# MOCIENOBATEILHOCTH JOJDKHA OBITh
paBHO# N=2", rjie v — 1eJ10€ MOJI0KUTEIEHOE YHCIIO.

KonnuecTBo (GUILTPOB B Y3KOIOJOCHOM aHAIU3e MOXET ObITh paBHbM 2" mimm (1, 2, 4, 5,
8)*10". IeHTpasbHbIe YaCTOTHI Y3KOIOJIOCHBIX (PUIBTPOB PABHBI:

fm :fducxp.m/N/z’

rjae fauc,q, — 4acToTa JUCKpETU3alMu, m — Homep ¢puibTpa, N — KOJIMYECTBO M0JIOC aHATU3A.

[IIupuHa monock (GUIBTPOB Y3KOTIOJIOCHOTO CIIEKTPAIBHOTO aHajdu3a 3aBUCHUT OT IPHUMeE-
HSEMOW BECOBOM (PYHKITHH.

Crnucox Tunm mpeacraBjieHMs - BbIOOp THIIA MPEJICTaBICHMS: CHEKTPajbHas IMJIOTHOCTD,
CIEKTpaJIbHAsl MOILIHOCTb, CPEIHEE KBAJPATUYHOE U TUKOBOE 3HAUCHUE.

B nosie KomMeHTapuii 11 3alIMCH MOKHO BBECTH C KJIABHATYPHI JIIOOYI0 HEOOXOIUMYIO
nHpopManuo. MakcumanbHas 1iuHa BBoauMon uHpopmanuu - 200 cumBosioB. OHa OyneT 106aB-
JieHa B TEKCTOBBIN (pailsl ¢ pacmmpennem *.dtn B BUJE KOMMEHTApUS MPU 3aIUCH PE3YJIbTaTOB 00-
pabotku curHanoB. CTpykTypa (aitina npencraBieHa B Tadsmie 7.1

Crnucox Pacuer 3Hauenuii mo 'Y - BbiOop Jlorapudmuueckoe B 1b (morapudmuueckuit
MacmTad, OTHOCUTENILHO OMOPHOIO 3HaueHus Juid BhluucieHus nb) unu JluneiHoe (JIMHENHBIH
MaciTad B €IMHHIIAX U3MEPEHUs) 0ToOpaxkeHne criekTpa. OnmopHOe 3HAYCHHE I BEIYUCICHUs 1b

7-9



Iporpamma Y3KOITOJIOCHBIN CITIEKTP ZETLab

3ajmaercs B nmporpamMMe PemaktupoBanue ¢aiijioB napamerpos (nyHKT 5.3 Kondurypauus usz-
MepUTeJbHbIX KaHa0B (tabconfig.cfg) nactosimero PykoBoacTBa onepatopa).

QOnaxxoxk MeauaHHbI (UIBLTP BKIIOYACT/BBIKIIOYAET OUMCTKY CHEKTpa OT JUCKPETHBIX
COCTaBJISAOIUX.

Pamka JlomoJiHUTe IbHBbIE OKHA — YCTaHOBKA/CHATHE (DJIaXKKOB I BKIIIOUEHUS/ BBIKIIIOUE-
HUS JOMOJIHUTENBbHBIX OKOH aHalin3a. Bkirtouaemble/BbIKIIIOUaEMbI€ JOMOJHUTEIbHBIE OKHA!

+ Kemncrp;

» Crekrporpamma;

* 3D-cnekrporpamma;
* [IpoxoaHasi.

JlonoHUTENbHbIE OKHA ONUCKHIBAIOTCS B yHKTE 7.3.1 /lonoanumensvhvle OKHA HACTOSIIETO
PykoBoacTBa oneparopa.

B none MuTrepBas pacdera 3amaeTcsi BPEMEHHOM HMHTEpPBAJ pacdeTa AONOJHUTEIbHBIX
rpaduxoB (Makcumanbubiii u Cpennuit). MunumanbHoe BpeMs pacyetra — 10 cekyH, MakCUMallb-
Hoe — 1000 cekyH.

B pamke lonosnuTenabHble rpagukn A 0TOOpakeHUs Ha TpaduuecKoM IoJie Iporpam-
Mbl Y3KONOJOCHBI CHEKTP MaKCUMAaJbHBIX U CPEAHMX CIIEKTPOB, a TAKK€ 3aJJaHHOIO CHEKTpa
(dPaiin (HopMa)) HEOOXOAUMO YCTAHOBUTH COOTBETCTBYIOMINE (PIIaXKKH. Y CTAHOBKA/CHATHE (IIax-
ka MakcuMaJIbHbII T03BOJIIET BKJIIOUUTH/BBIKIIOUUTh OTOOpaKEHHUE MAKCHUMAJIbHOTO CIIEKTpa
curHaia. YcraHoBka/cHATHE (raxka CpeaHMil MO3BOJISIET BKJIIOYHUTH/BBIKIIOUNTE OTOOPAKCHHE
CPEIHEro CHEeKTpa CUrHaa.

[Ipu ycranoBieHHbIx ¢uiakkax MakcumaabHblii 1 CpeqHUH B IJIaBHOM OKHE ITPOrPaMMbI
¥Y3konosnocHblil aHaaM3 B rpaduyueckoil yactu OyayT oToOpakaTtbcs BbIOpaHHbBIE TOTOJIHHUTEIb-
Hble rpadUKy, a B M0JI€ MHIUKATOPA, PACIOJIOKEHHOTO MOJ] KHONKOW 3amuch, MOSBUTCS HAIHUCh
Wn= u psaoM ¢ 3TON HaJMKUChIO HAYHETCS OTCUET BPEMEHHM YCTAaHOBJIEHHOTO MHTEpBaja JUlsl pacye-
Ta JOMOJIHUTENbHBIX rpadukoB (MakcumanbHblil 1 CpeHuil).

Jliia otoOpakeHHsI B IJIaBHOM OKHE MPOTrpamMMbl Y3KOINOJIOCHBIH aHAJM3 B rpaduyeckoit
4acTH 3aJaHHOTO criekTpa (PDaiia (Hopma)) HEOOXOAMMO CHavalla yKazaTh JUPEKTOPHIO, TIE Xpa-
HUTCS 3TOT (aiin. s storo, B okHe HacTpoiika napamMeTpoB y3KONOJI0CHOTO CIIEKTPa HAXAaTh
KHOIIKY .|, PACIIOJIOKEHHYIO 1101 Haanuchio CoXpaHeHue U BOCcCTaHOBJIeHHe (aiiyioB cripasa oT
Haanucu Hopma, u B cTaHZapTHOM OTKPBIBLIEMCS] TMAJIOTOBOM OKHE YKa3aThb AMPEKTOPHIO, TIe
xpaHutcs Qaitn 3aganHoro cnekrpa. Jupekropus no ymomuanuto — C:\ZetLab\config\. anee, yc-
TaHOBHB/CHSB (priaxkoxk a1 (HOpMa), MOKHO BKIIOYUTH/BBIKIIOYUTE OTOOpaK€HWE 3aJaHHOTO
cniekTpa. DToi QyHKIMEH yno0HO BOCIIOIB30BATHCA, KOT/Ia HAJ0 OTCIEAUTH MPEBHIIIICHUE CUTHAJA
HaJl 33JJaHHOM CIIEKTPAJIbHON XapaKTEPUCTUKOM.

@ailn (HopMa) co3gaeTcsd U PeAAKTHPYETCS JIFOOBIM TEKCTOBBIM PEIaKTOpPOM, HaIpuUMEp,
NotePad, u mowken umets pactupenue * nrm. Ctpykrypa (daiina JoKHA UMEET CIASAYIOMUNA BU;

1. 80.
10. 70.
100.0 80.
1000.0 90.
10000.0 100.

B neBblii cTos10€IT 3aHOCATCST YaCTOTHI TI0 MOPSIKY BO3pACTAHUS CBEPXY BHH3 B Te€pliax, BO
BTOPOM — YpOBEHB B AenuoOenax. Paznenurenem Mex a1y 3HAYCHUSIMHA 9aCTOTHI U COOTBETCTBYIOIIIUM
YPOBHEM Ha 3TOH 4acTOTE ABJSETCS IPOOEI.

JlonosHuTEIbHBIE TPAQUKA ONMUCKHIBAIOTCS B MyHKTE 7.3.2 /[ononnumenvhule cpaguku Ha-
crosiiero PykoBoacrsa oneparopa.
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[Tox Hagnuceio CoxpaHeHHe M BOCCTAHOBJIEHHE (PaHI0B, HAXOASITCS KHOIIKH, ITO3BOJISIO-
[{¥e 3alMcaTh WIX OTKPBITh 3alIMCAaHHYI0 HAaCTPOWKY napameTpoB okHa Hactpoiika mapamerpos
Y3KOMOJOCHOr0 crekTpa. MoXHO 3amucaTh HaCTPOCHHBIC MapaMeTpbl OKHA B (paitm KoHpUTypa-
MU (HECKOJIBKO PA3JIMYHBIX HACTPOEK B pasHble (ailibl). /st aToro, mocie HacCTpoilKu, HaXaTb
KHOIIKY .|, PacIoJIoKeHHyIo crpasa oT Haanucu Kongurypauus — 3anuch, ¥ B CTaHIapPTHOM OT-
KPBIBIIEMCSI TUAIIOTOBOM OKHE yKa3aTh JUPEKTOPUIO JUIsl COXpaHEHUs Qailyia u 3a71aTh UMS 3TOMY
¢aiiny. daitn B ykazaHHYIO JUPEKTOPHUIO 3aMMIIETCA C pacmupenueMm *.nsp. [lo ymonmuanuro au-
pexropus st 3anucu — C:\ZetLab\config\. [Ipu mocnenyromieit paboTe mMpoCcTO OTKPHITH 3alUCaH-
HBIM paHee ¢aill KOHPUTypaluu ¢ COXpaHEHHBIMU HAaCTPONMKaMU U BCE HACTPOWKH BBICTABATCS B
COOTBETCTBUU C 3alMCAHHBIMH JAaHHBIMU B 3TOT (paiin. [l oTkpeiTUA (aiiya KoHUrypauuu Ha-
)KaTh KHOIIKY .|, PACIIOJIOKEHHYIO CIIPaBa OT HAIAIMKCH — YTEHHE, ¥ B CTAHIAPTHOM OTKPBIBLIEMCH
JIMAJIOTOBOM OKHE yKa3aTh TUPEKTOPHUIO JJIsi OTKphITHUS (paiina koHpurypanuu okHa Hacrpoiika
apaMeTpoB Y3KOIOJOCHOI0 CIIEKTPa.

Knonka IIpuMeHUTBb — CIIy’KMT 171 BBOJA HACTPOEK B MpOrpamMmy Y 3KOIOJIOCHBIN CIIEKTP
1 BbIX0J1a u3 okHa HacTpoiika mapaMeTpoB y3K0IOJ0CHOIO CIIEKTPA.

Knaonka OTMeHMTB — CIIy’KUT Ui BbIX0JAa M3 okHa Hacrpolika mapaMeTpoB y3KoOI0JI0C-
HOT'0 cneKTpa 0e3 BBOJa HACTPOEK B MPOTPaMMy Y 3KOMOJIOCHBIH CIIEKTP

3akpbITh 0KkHO HacTpoliika mapaMeTpoB y3KONOJIOCHOTO cleKTpa 0e3 BBOJA HACTPOEK B
porpaMMy Y3KONOJOCHBIN CIEKTP MOXXHO TAaKX€ W HaXKaTUEM JIEBOM KHONKOW «MBILIW» Ha
KHOTIKY [Ed], pacroio:KeHHyI0 B IIPABOM BEPXHEM YIJIy OKHA.

7.3.1 JlononnumenvHvle OKHA

7.3.1.1 Kencmp

IIpu ycranoBke ¢naxka Kemerp B pamke JlomosnuTeabHble okHa okHa Hacrtpoii-
Ka apaMeTPOB Y3KONOJIOCHOTO CIEKTPAa OTKPHIBAETCS JOMOJIHUTEIBHOE OKHO KEICTPalIbHOIO
aHayin3a Y3komnosaocHblii cnekTp — Kenerp (pucynok 7.19). B HazBaHuu okHa numieTcs Ha3BaHUE
camMoro crnekTpa (Y3KOmOJOCHBI CHEeKTP), 4Yepe3 TUPE Ha3BaHUE JOINOJIHUTEIbHOIO OKHa
(Kencrtp) u, yepes Tupe, Ha3Banue kanana (Hanpumep Curnadnl). Kenctp - 3to o6parnoe npeobpa-
30BaHue Oypbe OT orapudpma CeKTpa UMEIOLINI pa3MEPHOCTb BPEMEHH.

KencrpanbHblil aHanu3 npuMeHUM, HallpUMep, [IPU aHAIU3E PEYU JJIs ONPE/IeIeHUs 4acTo-
Thl OCHOBHOT'O TOHA U MO3BOJIAET OTJAEIUTh MEIJICHHO MEHSIOLIYIOCS COCTaBISIOUIYIO CIIEKTpa OT
OBICTPO MEHSIOIEHCS.

nekTp - Kenctp - Curnant E .

Bpema 0.0031mc
ypoEeHs 131.192a6(0.001mE)

130

120

110

0 0.002 0.004 0006 0005

Pucynok 7.19

VYnpasiieHue KypcopoM M MaciitabupoBaHue rpaduka OCYIIECTBISETCS TaKXkKe, KaKk U B
[JIaBHOM OKHE MpOrpamMmbl Y3KOMOJIOCHBIH cneKTp (myHKT 7.2.1 Hacrosiuiero PykoBoacrBa ome-
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partopa). Ileperoc rpadudeckoil u YUCICHHOM WH(OpPMAIMU OCYIIECTBISETCS TakXKe, KaKk W B
[JIaBHOM OKHE MpOrpamMmbl Y3KOIOJIOCHBIH cneKTp (ImyHKT 7.2.2 Hactosulero PykoBoacrBa ome-
partopa).

Knonka Craprt 3amyckaer mpoliiecc HenpepbIBHOIO OTOOpaKEHHs KEICTpa.

Knonka Cron (may3a) octaHaBIMBaeT MPOIECC OTOOpaKeHHs KercTpa. JlanmpHeiee mpo-
TOJDKEHUE MPOoIiecca 0TOOPaKEHUS OCYIIECTBIIACTCS HaKaTHeM KHOTIKM CTapT, OMMCAHHOM BHIIIIE.

Kuonka 3anmuMch MO3BOJISIET 3ammcaTh MTHOBEHHBIC 3HAYCHHS OTOOpPaKaeMOro KErcTpa B
TEKCTOBBIN (haiin ¢ pacmupenueM *.dtn. HaxaTtie Ha KHOTIKY OTKpPBIBAET CTaHAAPTHOE TUATIOT0OBOE
OKHO, B KOTOPOM IIpeyIaraeTcsi yKka3aTh AUPEKTOPHIO JIUIs COXpaHeHHs (aiiyia, 1 UMsI 3TOTO Qaiiia.
Hupexropus o ymosuanuto — C:\ZetLab\resspect\. CtpykTypa ¢aiina npeacrasieHa B Tadsumie 7.3

Tabnuna 7.3
i(;))h(/)lle(i Crpoku Onucanue

1 KencTp y3komnoJIoCHBIN CIIEKTP Ha3BaHne TONOJHUATENBLHOTO OKHA

2 Curuain 3 Ha3sanue xaHaia BBoJa cCUrHajia

3 JlaTuuk B TOUKe 2 KommenTapuii nons3oBarens
YacTtoTHbll quana3oH - ot 6.1041'y no

4 12500.00T'. Iar mo wacrore - [TapameTpsl KencTpa y3KOMOJOCHOTO CIIEKTpa
6.104I'u. ITosoca ananu3za - 11.871

5 Hara: 10-08-2005 Jata 3anucu daitna

6 Bpemsi: 20:02:47 Bpewmst nauana 3anucu daiina

7 Bpems YpoBeHb 3aro0BKH CTOJIONOB JIaHHBIX

8 CeK 15(0.001mB) Eaunauns! uamepenus (o croaduam)

Pacrnionararorcst uncieHHbIe 3HAaUEHUsI TaHHBIX, IIPE/ICTaBICHHbIE B (hopMaTe
C IiaBawolel 3anaroil. B kauecTBe pa3aenuTesns LHenoi U IpoOHOM YacTH Uc-
II0JIb3YETCS TOYKA.

9-1 m mocnexyro-
A€ CTPOKHU

Jlist 3akpeiTusa okHa Kenerp Hano, mu6o B okHe HacTpoiika napaMeTpoB y3KOIOJIOCHOT0
cnekTpa cHATH (uaxok Kemerp B pamke JlonmoJHuTeIbLHbIE OKHA, THOO0 HAXaTh KHOMKY [E, pac-
MIOJIOKEHHYIO B IIPABOM BEPXHEM YIIIy OKHa, Npu 3ToM ¢uiaxkok Kemerp aBToMaTH4eCKM CHUMETCS.

7.3.1.2 Cnexkmpozpamma

[Ipu ycranoBke ¢naxka Cnexkrporpamma B paMke JlomoJiHUTebHbIe OKHA okHa Ha-
CTPOHiKa NMapaMeTPOB Y3KOIIOJIOCHOI0 CIEKTPa OTKPBHIBACTCS JOIOJHUTEIBHOE OKHO BpEMs-
YaCTOTHOTO PACTIPEICIICHHS CUTHAJIA Y 3KOMOJIOCHBIH cnekTp — Cnekrporpamma (pucynox 7.20).
B sToM okHe oTOOpaxaeTcst BpeMs-4acTOTHOE paclipe/iejIeHHe CUTHaIa - CIIEKTporpamMmma.

CrniekTporpamma J1aeT NpeCTaBJICHNE O paclpeiesIEHUU YacTOT CIIEKTPa B Pa3Hble MOMEHTHI
BpeMeHH. B Ha3BaHWMM OKHA MUIIETCS] Ha3BaHUE caMOro creKTpa (Y3KOMOJIOCHBIN CHEKTP), Yepes
THpE Ha3BaHUE JIOMOJIHUTEIBHOIO OKHa (CnekTporpamma) u, 4epe3 TUpe, Ha3BaHUE KaHaia (Ha-
npumep Curnainl).

[IBet oToOpaxaer ypoBeHb criekTpa. Huskue ypoBHM O0TOOpa)KaroTCs YEPHBIM I[BETOM, BbI-
COKHE — KPaCHbBIM.

[lepemenienue Kypcopa rpaduka oCylecTBISETCSl YCTAHOBKOM yKa3aTessl «MbIIIN» Ha Tie-
PECCUCHUEC MHTCPCCYIOUX YaCTOTbI U BPCMCHU U HAXKATHUEM JIEBOM KIJIQBHIIIEH «MBIIITH.

MacmrabupoBanue rpaduka CrieKTpOrpaMMbl OCYIIECTBIISIETCS TAK)Ke, KaK U B TJIABHOM OK-
HE MporpamMMmbl Y3KONOJIOCHBIN cmekTp (myHKT 7.2.1 Hacrosimero PykoBoacTBa omepartopa).
MacmtabrpoBaHyue Mo YpPOBHIO B CIIEKTPOTpaMME OCYILLECTBIISETCS Ha)KaTUEM JIEBOM KJlaBULIEH
«MBIIN», IIPHU MOABIAIOIMUXCA COOTBECTCTBYIOIIIUX rpa(bnqecm/lx BUJaX Kypcopa, Ha BEPTUKAJIbHYIO
[IKaJIy CIIEKTPOTpaMMBbI, KOTopast HaxoauTcs noa kHonkamu F u T.
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[lepenoc rpaduueckoil U yncaeHHON MH(OPMALIMU OCYILECTBISETCS TaKXKe, KaK U B IJaB-
HOM OKHE IPOTrpaMMbl Y3KOIOJIOCHBIN cieKTp (MyHKT 7.2.2 HacTosimero PykoBoacrea oneparo-

pa).

m| Cnektporpamma - CurHan O]
Hactora 1087.500y  epemA 83.00c  ypoBeHb 63 354B(([ Crapr |
bt Lot CTon

Janmce

lHTEpESN,

:

9.6

TTMMEHNTE

CeveHue

R

01

.

2000 4000 '6000 '8000 ry

Pucynok 7.20

Knonka Crapr 3amyckaeT HaKOIUIEHHE CIIEKTPOB B CIIEKTPOrpaMMy, IIpU 3TOM OOHYJISIOTCA
HAKOIUJICHHBIE CIIEKTPBI.

Knonka Cton (may3a) ocTaHaBIMBAET MPOIECC HAKOIUICHUE TEKYIIUX CIIEKTPOB B CIEKTPO-
rpamme. Takke, npu HaxxaTuu KHONKU CTOI, MPOUCXOIUT OCTAHOBKA BKJIFOUEHHBIX OKOH CEYEHMM
(Ceuenue no yacrore u CedyeHue mo BpeMeHu). OKHa CEYEHHUI CHEKTPOrPaMMBbI ONHUCHIBAIOTCS
Huxke. JlanpHeliee MpoaoHKeHUE Mpollecca HAKOIUJICHUS CIIEKTPOB OCYIIECTBISETCS HaKaTHEM
kHOIK1 CTapT, ONUCaHHOM BBIILIE.

Knonka 3anucek no3BoJI€T 3anucaTh 3HaU€HUsI HAKOIUJICHHBIX CIIEKTPOB B TEKCTOBBIN (haiii
¢ pacuupenueM *.grn. Hakatue Ha KHONIKY OTKPBIBAE€T CTaHAAPTHOE IMAJIOrOBOE OKHO, B KOTOPOM
MpeiaraeTcsl yKa3aTh TUPEKTOPHIO A coXpaHeHus (aitina, u ums 3toro ¢aitna. B nanpHeimem,
3T JaHHbIE MOXHO HMCIIOJIb30BaTh IPU NOCTPOECHUU TPEXMEPHOTO U300paKeHUsI 3allMCAaHHBIX JaH-
HbIX B MporpamMmax TpPEXMEPHOIO MOJEIHpOBaHUS. JlUpekTopuss MO YMOIYAHUIO —
C:\ZetLab\resspect\. CtpykTypa (aiina npeacrasieHa B Tadmie 7.4.

B none nox nagnuceio UHTepBaJ, ¢ ycTaHAaBIMBAETCS MHTEPBAJ BPEMEHU HAKOIJICHUS
CIIEKTPOB B clieKTporpamme. MHTepBan ycraHaBiaumBaeTcs B CEKyHJax. 3HAYEHUS MHTEpBajia BBO-
ISTCs ¢ KilaBUaTypsl. JlJig ycTaHOBKM BBEACHHOTO MHTEpBaja BPEMEHU HAKOIUIEHUSI CIIEKTPOB He-
00x01uMo HaxaTh KHOTIKY IlpuMenuTs i knasuiry <Enter> kiiaBuaTyphl.

Kuonka F, nox Hannuceio CeveHue, BKJIIOUAET OKHO CEUYEHHUS 110 YACTOTE CHEKTPOrPaMMBI.
Oxkno Cnekrporpamma — CedeHue 1o 4acToTe Ha ...c onucaHo Hwke (myHkT 7.3.1.2.1).

Kuonka T, nmox Haanucbio CedyeHue, BKIIOYAIOT OKHO CEUYEHHUS [0 BPEMEHHU CIIEKTpOrpam-
Mbl. OkHO CnekTporpamma — CeuyeHue mo BpeMeHH Ha 4acrtore...I'n onucano Hwke (IyHKT
7.3.1.2.2).

IIBeTHOM BUA — IpU HAXKATOW KHOIIKE CIIEKTPOrpaMM OTOOpa)kaeTcsi B I[BETHOM BHjE (TI0
yMoJI4aHH10). Eciiu KHOIKY OT)KaTh, TO CHEKTpOrpaMMa M BEpTHKaJbHAs IIKaja CHEKTPOrPaMMBbI
(LIBETOBOM aHaAJOI YPOBHS CUTHAJIa) CTAaHYT 4epHO-OenbIMU. DTO ya00HO, MPHU MOJATOTOBKE CIEK-
TPOrpaMMbl K IE€YATH.

BeprukanpHas mkaia CneKTporpaMMbl, KOTOpas HaXoAWTCs Mo KHomnkod LlBerHou BMI,
MIOKa3bIBa€T COOTHOIIEHHE LIBETA CIIEKTPOIPaMMbl YPOBHIO.

Jlnst 3akpeiTusi okHa CniekTporpaMma Hajo, 0o B okHe HacTpoiika mapameTpoB y3Ko-
MOJIOCHOTO cleKTpa cHATh ¢uiaxkok CrexkrporpaMma B paMke Jl0MoOJIHUTeIbHbIE OKHA, 1100 Ha-
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Iporpamma Y3KOITOJIOCHBIN CITIEKTP ZETLab

)KaTh KHONKY [, pacroyio)KEHHYI0 B IIPABOM BEPXHEM YTy OKHaA, npH 3ToM (iaxkox Crekrpo-
rpaMMma aBTOMaTH4YECKH CHUMETCS

Tabnuna 7.4
(I:{T(;h;e(ﬁ Crpoku Onucanue
1 VY3konosiocHas criektporpamma | HazBaHue JOMOTHUTENBHOTO OKHA
2 Curuain 3 Ha3sanue xaHaia BBoJa cCUrHajia
3 JlaTuuk B TOuKe 2 KommenTapuii nonbs3oBarens
YacToTHBIN qUaANa3oH - OT
4 6.100' o 12500.00T'w. Hac- [TapameTpsl y3KOIIOJIOCHOTO CIIEKTpa
TOTHOE paszpeuenue - 6.100'm.
5 [Tonoca ananu3za - 11.87
6 Ilycras cTtpoka
7 Hara: 10-08-2005 Jara 3anucu daitna
8 Bpemsi: 20:02:47 Bpewmst navana 3anucu daiina
9 Yacrora Bpemsi VYpoBeHb 3aroJIOBKH CTOJIOIIOB JTAHHBIX
10 I'm ¢ 1b(0.001MB) Eaunauns! uamepenus (o croaduam)
11 2048 101 KOJIMYECTBO CTPOK M CTOJIOLIOB TAHHBIX
12 3.0517578  10000.0000000 HuxHss 1 BepXHsis TpaHUIBl YaCTOTHOTO JUana3oHa
13 -0.5000000  101.0000000 HuxHsis 1 BepXHsis TpaHULBI YPOBHS CUTHAA
14 Yactota% .2fI'm  Bpema% .2fc CotyeBHas unbopmaLus

ypoBens% .2£15(0.001MB)

15-9 n nocie-
JIYIOLIHAE CTPOKHU

Pacnonara}oTca YHCJICHHBIC 3HAYCHUA NaHHBIX, Hpe)ICTaBJ'IeHHI)Ie B ¢)opMaTe C
MJIaBAOIIEH 3amaToil. B kauecTBe pazjaenuTess 1enol u JpoOHOM YacTu uc-
MOJIH3YETCS TOUKA.

7.3.1.2.1 Cnexkrtporpamma - Ceuenue no uacmome.

[Tpu Haxxatuu Ha kHONIKY F okHa Y3komoJiocHbli ciekTp — CriekTporpamma - ... OTKpbI-
Baetcsi okHO CnekTporpamma - CeueHue nmo yacrore (pucyHokx 7.21).

(. Cnextporpamma - Ceuelme no uactore Ha 29.20c E@@
Yactota= 119000y Yposews = (003 mB

01

005

400

Pucynok 7.21

[lepememast kypcop rpaduka okHa Y3KON0JOCHbIN cnekTp — CnekTporpaMmma (prUcyHOK
7.20) BOOJIH BPEMEHHOM OCH MOXHO IPOAaHAIM3UPOBATh MMOBEJCHHUE CIIEKTpa B JII000M BbIOpaHHOM
MOMEHT BPEMEHH. Y CTAaHOBHUB KypCcOp B OKHE CIIEKTPOTrpaMMbl Ha HMHTEPECYIOIIEEe BpPEMs, B OKHE
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Cunekrporpamma - CeueHue M0 4YacToTe OTOOPA3UTCS YACTOTHBIA CPE3 HAKOIUICHHOM CIIEKTPO-
IpPaMMBbl.

VYnpasiieHue KypcopoM M MacuiTaOupoBaHue rpaduka, a Takke INepeHOC rpapuueckoi u
YHICJIEHHOW MH(POPMAIIMU OCYILECTBISETCS TaKkKe, KaK U B IIIaBHOM OKHE IPOTrpaMMbl Y 3KOI0JI0C-
HbIH crieKTp (MyHKTHI 7.2.1 U 7.2.2 COOTBETCTBEHHO).

Knomnka 3anucp no3BoJIET 3amyMcaTh MTHOBEHHbBIE 3HAYEHUS O0TOOPaKaeMoOro CeueHus Io
4acTOTe B yKa3aHHOE KypCcOpOM BpeMsl Ha CIEKTporpaMMe B TEKCTOBBIM (ailll ¢ paciimpeHuem
*.dtn. HaxxaTue Ha KHOIIKY OTKpPBIBA€T CTaHAAPTHOE JMAJIOrOBOE OKHO, B KOTOPOM IIpejasiaraercs
yKa3aTh AUPEKTOPUIO JUIsl coxpaHeHusl (aiina, u ums storo Qaiina. Jupekropus Mo yMOJ4aHUIO —
C:\ZetLab\resspect\. CtpykTypa (aiina npeacrasieHa B Taduuie 7.5.

Jnis 3akpbiTus okHa CrnekTporpamma - CeueHne 1o 4acTore HaJo, JINOO B OKHE Y3KOMO-
JIOCHBIH cneKTp — Cnekrporpamma (pucyHok 7.20) oTkaTh KHOTNIKY BbI3oBa ceueHus F, nubo Ha-
’)KaTh KHOTIKY [Ed], pacrosio)eHHyI0 B IPABOM BEPXHEM YIUIy OKHA.

Tabmuna 7.5
Howmep
cTpoKH Crpoku Onucanue
1 Crnektporpamma - ceueHue 1o yacrore | HaspaHue okHa ce4eHUs CIEKTPOrpaMMBbl
2 Curnain 3 HaszBanwne xanana BBOJIa CUTHAIA
3 JlaTuuk B TOUKe 2 KommenTapuii nons3oBarens
4 YacToTHBIN qUana3oH — Y CTaHOBIIEHHBIN YaCTOTHBIN IMAIIa30H y3KO-
or 12.21T'u mo 25000.00I g MOJIOCHOTO CIEKTpa
5 Hara: 10-08-2005 Jara 3anucu daitna
6 Bpewmsi: 20:02:47 Bpewms nauana 3anucu gaitna
7 YacrtoTa YpoBeHb 3aroj0BKH CTOJIOLOB JaHHBIX
8 I'm  1b(0.001mB) Eaunauns! uamepenus (o croaduam)
951 1 HOCITE- Pacrnionaratorcst uMcieHHblE 3HaYEHUsI ITaHHBIX, IIPE/ICTaBICHHbIE B (hopMare ¢

MJIaBaOIIeH 3amaToil. B kauecTBe paszjaenuTess 1enol u JpoOHOM YacTu uc-

Hne€ CTPOKH
Ayiomt p IMOJIB3YCTCA TOYKA.

7.3.1.2.2 Cnexktporpamma - CeueHue no epemeHu.

[Tpu Haxxatuu Ha kHONKY T okHa Y3KomoJiocHbIH crieKTp — CniekTporpamMma - ... OTKpbI-
Baetcsi okHO CnekTporpamma - CeueHue o BpeMeHHu (pUCyHOK 7.22).

[lepememast kypcop rpaduka okHa Y3KONoJOCHbIN cnekTp — CnekTrporpaMmma (pucyHOK
7.20) BOOJb BpEMEHHON OCH MOYKHO MPOaHAIN3UPOBATh MOBEACHUE JTH000M BEIOPAaHHON YaCTOTHI BO
BpEMEHHU. Y CTaHOBHUB KypCOp B OKHE CHEKTPOIpPaMMbl Ha MHTEPECYIOILYIO YacTOTy, B OkHE Clek-
Tporpamma - CedyeHue 1o BpeMeHH OTOOpa3UTCs €€ YaCTOTHBIN Cpe3 BO BpEMEHH (BpeMs 3a KOTO-
pO€ MPOU30LLIO0 HAKOTJIEHUE CIIEKTPOB).

VYnpasiieHue KypcopoM M MacuiTaOupoBaHue rpaduka, a TakkKe NepeHOC rpapuueckoi u
YHICJIEHHOW MH(POpPMAIUU OCYILECTBIISETCS TaKXKe, KaK U B IJJaBHOM OKHE IIPOTrpaMMbl Y 3KOI0JI0C-
HbIH crieKTp (IyHKTHI 7.2.1 U 7.2.2 COOTBETCTBEHHO).

Knonka 3anmcp no3BoJIET 3amKMcaTh MTHOBEHHbBIE 3HAYEHUS! O0TOOPaKaeMOro CeueHUs Io
4acTOTe B yKa3aHHOE KypCcOpOM BpeMsl Ha CIEKTpPOrpaMMe B TEKCTOBBIM (aill ¢ paciiupeHuem
*dtn. Haxxatue Ha KHOIIKY OTKpPBIBA€T CTaHAAPTHOE JAMAJIOTOBOE OKHO, B KOTOPOM Ipeajiaraercs
yKa3aTh AUPEKTOPUIO JUIsl coxpaHeHusl (aiina, u ums atoro Qaiina. JJupekropus o yMOJYaHUIO —
C:\ZetLab\resspect\. CtpykTypa (aiina npeacrasieHa B Taduuie 7.6.

Jnisa 3akpbiTus okHa Crnektporpamma - CevyeHue 1o BpeMeHH HaJlo, JIMOO B OKHE Y3KO-
NnoJI0CHBIN cnekTp — CnekTporpamma (pucyHok 7.20) oTkaTh KHONKY BbI3oBa cedenust T, mu6o
HakaTh KHOTIKY [Ed], paciono:KeHHyI0 B IPABOM BEPXHEM YIJIy OKHA.
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L Cnexrporpamsma - Ceue e No BpemMeny Ha 47.000 0 g@g|

Bpema= 36 60c Ypoeens = 001 wB ! 3anHce
ooz
001 J ﬂ L [“ I ] I ‘}1 f
] ( | V ﬁh A
T S | : "'Ir 9'!
]
an 35 40 45 0
Pucynok 7.22
Tabauma 7.6
Howme
P Crpoxu Ornucanue
CTPOKH
1 CrnexTporpamma - ceueHue 1o Bpemenn | HasBanue okHa ceueHus CIIeKTPOTpaMMBbl
2 Curnain 3 Ha3sanune xaHaia BBoJa CUTrHaja

KommeHnTapuii rmosib3oBaress (BBOJUTCS B
3 JlaTuMk B TOUKe 2 okHe Hacrpoiika mapaMeTpoB y3K0M0J10C-
HOT'0 CIIEKTPA)

VcranoBiaeHHOE BpEM HAKOIIJICHUA B CIICK-

4 Bpewmennoii nuanazon - 100.00 ¢
Tporpamme
5 Hara: 10-08-2005 Jata 3anucu daitna
6 Bpemsi: 20:02:47 Bpewmst navana 3anucu daiina
7 Bpewms YpoBeHb 3aroJIOBKH CTOJIOIOB TAHHBIX
8 C 15(0.001mB) Eaunauns! uamepenus (o cronadiam)

Pacrnionararorcst yrcieHHble 3HaYeHUs! TaHHBIX, peicTaBlIeHHbIE B (hopma-
T€ C MJIABAOIICH 3amsaToi. B kauecTBe pazmenuTess menoi u ApoOHOM yac-
TH UCTIOJB3YETCS TOYKA.

9-s1 u moceyronme
CTPOKH

7.3.1.3 3D-Cnexkmpozpamma

[Ipu ycranoBke dnaxka 3D-Cnekrporpamma B pamke JonosnurtesibHble okHAa okHa Ha-
CTPOHiKa NMapaMeTPOB Y3KOIIOJOCHOI0 CIEKTPa OTKPBHIBACTCS JOINOJHUTEIBHOE OKHO BpEMsi-
4aCTOTHOTO pACIpENeeHHs] CUTHalla Y3KOMoJocHbIi cnekTp —3D-CnekrporpamMmma (pucyHok
7.23). B aTOM OKHE O0TOOpa)kaeTcs TPEXMEPHOE BPEMA-4aCTOTHOE pacmlpeielieHue cCurHana. Tpex-
MepHasi CIIeKTporpamma J1aeT npejcTaBiieHne 00 u3MeHeHnu GopMbl OTUOAIOIIEe BO BpEMEHH.

B Ha3BaHuu OKHa NUILETCS HAa3BaHHE caMOTo crekTpa (Y3KOMOJ0CHbIH CNEeKTP), Yepe3 TH-
pe Ha3BaHHe JomnoJHUTENbHOTO OKHa (3D-CnekTporpamMmma) u, 4epes3 TUpe, Ha3BaHUE KaHaja (Ha-
npumep Curnainl).

[IBet otoOpaxaer ypoBeHb criekTpa. Huskue ypoBHH OTOOpa)aroTCsi YUEPHBIM IIBETOM, BbI-
COKHE — KPaCHbBIM.

MacutabupoBaHue 1o YpoBHIO B TPEXMEPHOM CIIEKTPOrpaMMe OCYILECTBIISETCS HaXKaTUEM
JIEBOM KJIaBUILIEH «MBILINY, TPU MOSBISIOLIMXCA COOTBETCTBYIOIIMX I'papuuecKkux BUIAX Kypcopa,
Ha BEPTUKAJIBHYIO LKAy TPEXMEPHOW CHEKTPOrpaMMBbl, KOTOpas HaxoauTcs nox kHonkou Ilpm-
MEHUTb.

[IBer oHa TpexmMepHOI CHEKTPOrpaMMBbI 10 yMOIYaHUIO — yepHbIU. [Ipu 1BOMiHOM Haxa-
THU TPaBOM KHOMKHU «MBIIIM» MO TpaduyecKoMy IOJII0 TPEXMEPHOM CreKTporpamMm IBeT (poHa
MOHO M3MEHUTDH Ha Oesbli 1 HAa000POT.
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3D-cniekTporpaMmy MOKHO BU3YallbHO paccMaTpHBaTh C Jit0OO U3 €e CTOpOH, Bpallas ee
BOKPYT TpeX B3aMMOIEPIICHAUKYIAPHBIX OCel. Bpamienue BOKpyr Tpex B3anMOIEpIEH UK YISIPHBIX
OCell OCYILIECTBIISIETCS CIEAYIOIUM 00pa3oM: HaKUMasl U yIepKUBas JIEBYIO KHOIIKY «MBILLIN, Ie-
pemelnas ee 1o noJito rpaduka TpeXMEpPHOM CIEKTPOrpaMMbl, MOXKHO BpallaTh TPEXMEPHYIO CIIEK-
TporpaMMy BOKpYr oced X M Y; HOKUMasl U YACp/KUBas MPAaBYI0 KHONKY «MBIIIW», IIEpEMeEIas ee
[0 MOJI0 rpaduKa TPEXMEPHOM CHEKTPOrpaMMbl, MOXHO BpalllaTh TPEXMEPHYIO CIIEKTPOrpaMMy
BOKpYT ocH Z.

VYBennueHnue wiM yMeHblIeHHe 3D-CIeKkTporpaMMbl OCYIIECTBIISIETCS BpalIEHUEM pPOJIMKA
«MBIIIN.

JIBoliHOE Ha)KaTHE JICBOM KHOIIKU «MBIIIN» 10 TpauuecKkoMy MOJIF0 TPEXMEPHOU CHEKTPO-
IrPaMMBbI BO3BpALIAET TPEXMEPHYIO CIIEKTPOTPAMMY B HCXOJHOE MOJIOKEHHE 110 OTHOILIEHHUIO K OCSIM
1 MaciTaoy.

Ll Yaxononocuii cnertp - 3D-CnekTporpamma - CHrHanl C @@

lHTEpEER, ©

10000

| MTPHREHTE

I

Efﬂ -

Pucynok 7.23

Knonka Crapt 3amyckaeT HaKOIJIEHUE CIIEKTPOB B TPEXMEPHYIO CIIEKTPOrpamMmy, IIpU 3TOM
OOHYJSIOTCS HAKOIIJICHHBIE CIIEKTPBI.

Knonka Cron (nmay3a) ocTaHaBIMBaeT MPOILIECC HAKOIJICHUE TEKYUIUX CIIEKTPOB TpeXMmep-
HOM criekTporpamme. JlanpHeinee npoIonKeHue Npolecca HaKOIUIEHUS! CIIEKTPOB OCYILECTBIISAET-
csl HaxkatueM KHONKU CTapT, OMMCAaHHOM BBILIE.

Knonka 3anuch no3BoJieT 3anucaTh 3Ha4€HUS HAKOIJICHHBIX CIIEKTPOB B TEKCTOBBIN (haiii
¢ pacuupenueM *.grn. Hakatue Ha KHONIKY OTKPBIBAET CTaHAAPTHOE MAJIOrOBOE OKHO, B KOTOPOM
MpeiaraeTcsl yKkazaTh TUPEKTOPHUIO A coXpaHeHus (aitna, u ums 3toro ¢aitna. B nanpHeimem,
3T JaHHbIE MOXHO HMCIIOJIb30BaTh MIPU NOCTPOCHUU TPEXMEPHOTO M300paKeHUsI 3allMCAaHHBIX JaH-
HbIX B IporpamMmax TpPEXMEPHOIO MOJEIHpOBaHUS. JlUpekTopuss MO YMOIYAHUIO —
C:\ZetLab\resspect\. CtpykTypa (aiiyia TpexMepHON CIEKTPOTPAMMBI TaKas ke, Kak U y JTBYXMeEp-
HOH (IByxXMepHas crekTporpamma omnucaHa B nyHkTre 0 CmexkrTporpamma Hactosiuero Pykoso-
JACTBA ONEPaTopa).

B none nox namnuceio UHTepBaJ, ¢ ycTaHAaBIMBAETCS MHTEPBAJ BPEMEHU HAKOIJICHUS
CIIEKTPOB B clieKTporpamme. MHTepBan ycraHaBiaumBaeTcs B CEKyHJax. 3HAYEHUS MHTEpBajia BBO-
ISTCS ¢ KilaBUaTyphl. JlJig ycTaHOBKM BBEACHHOTO MHTEpBaja BPEMEHU HAKOIUIEHUSI CIIEKTPOB He-
00xoauMo HaxaTh KHONIKY IIpuMenuTh i knaBuiry <Enter> kjiaBuatypsl.

BeprukanpHas mkana CHEKTpOrpamMMbl, KOTOpas HaXOAWUTCs MoJ KHonkod IIpuMeHHMTB,
MIOKa3bIBa€T COOTHOIIEHHE LIBETA CIIEKTPOIPaMMbl YPOBHIO.

st 3akpeitust okHa 3D-CnekTporpamma Hano, 6o B okHe HacTpoiika mapamerposn
Y3KOII0JIOCHOT0 cieKTpa cHATh (puaxok 3D-Cnekrporpamma B paMmke /lonoJIHUTeIbHbIE OKHA,
160 HaKaTh KHOMKY [£], pacrosIoyKeHHYI0 B IIPABOM BEPXHEM YIUIy OKHA, IIpu 3ToM (uaxok 3D-
CnekTporpamMmma aBTOMaTHYECKHA CHUMETCSI.
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7.3.1.4 Ilpoxoonasn

[Ipu ycranoske ¢naxka Ilpoxognas B pamke onmosHuTe/bHbIe OKHA okHAa HacTpoiika
apaMeTpoB Y3KOIIOJOCHOI0 CIIEKTPA OTKPBIBAETCSA JOIOJHUTEIBHOE OKHO Y3KOMOJOCHBIH
cnektp — [Ipoxognasi (pucynok 7.24). B aTom okHE 0TOOpa)kaeTcsi MPOXOHASI XapaKTEPUCTHUKA
CUT'HAJIA HA 331aHHON 4acTOTe.

(9(=]

nl (L
[ 1smiz |
YacToTal M)

Ll YaxonoaocHeIH ciekTp - lpoxoauan - lenepartop 1
Bpema  4.57muH ypoeeHs 111.3706(0.001mE)

100

[ 123000
WHTEpEaN(M)
[ 1a0 |

MRHMMEHWTE

10

Pucynok 7.24

B Ha3BaHuu OKHa NUILETCS HAa3BaHHE caMOTo crekTpa (Y3KOMOJ0CHbIH CNEeKTP), Yepe3 TH-
pe Ha3zBaHue fomnonHuTenabHoro okHa (IIpoxoagnas) u, yepes3 Tupe, Ha3BaHHUE KaHala (HApuUMeEp
I'enepatop 1).

VYnopasiieHue KypcopoM M MacuiTaOupoBaHue rpaduka, a TakkKe NepeHOC rpapuueckoi u
YHICJIEHHOW MH(POPMAIMU OCYILECTBISETCS TakXKe, KaK U B IJJaBHOM OKHE IPOTrpaMMbl Y 3KOI0JI0C-
HbIH crieKTp (MyHKTHI 7.2.1 U 7.2.2 COOTBETCTBEHHO).

Knonka Crapr 3amyckaeT HaKOIJIEHUE JaHHBIX YAaCTOTHOM MPOXOJHOM, IPU 3TOM OOHYIISI-
I0TCS HAKOIIJICHHbIE JIaHHBIE

Knonka Cron (may3a) ocTaHaBiIMBaeT Mpoliecc HakoIuleHus. [lanbHelnee npoionKeHue
IpolLecca HaKOTUIEHHUS OCYILECTBIISETCS HasKaTueM KHONIKY CTapT, ONKMCAaHHOM BhIIIE

Knonka 3anmuep no3BoJieT 3anucaTh HAKOIJICHHbIE JaHHbIE MPOXOIHOM CUrHaja Ha 3aJaH-
HOH yacToTe B TEKCTOBBIN (paiin ¢ pacmupenuem *.dtn. Haxkatue Ha KHONKY OTKpBIBaeT CTaHIApT-
HOE JIMaJoroBO€ OKHO, B KOTOPOM IIpeJyIaraeTcsl yka3aTh AUPEKTOPUIO AJIs COXpaHEeHUs (aiina, u
uMst 3toro (Qaitma. Jupexropus mo ymonuanmio — C:\ZetLab\resspect\. Ctpykrypa (aiina npen-
craBjeHa B Tabmure 7.7.

WNuukatop noxa Hagnuceio Iosoca(I'u) otoOpaxkaeTcsi 3HaueHHE MOJIOCHI MPOIYCKAaHUS B
repuax. Ilomoca mpomyckaHus XapakTepu3yeT YpPOBEHb CUTHAJIa Ha BBIXOJIE Y3KOIIOJIOCHOTO
¢uIbTpa Ha HECYIIEH YacTOTe B MOJIOCE YAaCTOT, 3aBUCAIIEH OT YaCTOTHOTO pa3pelieHusl 1 BECOBOU
(GYHKIMY, YCTAaHOBJIEHHBIX B IIpOrpamMMe Y3KOIOJIOCHBIN CIIeKTP.

[Tosne nmox nHagnuceto Yacrora(l'm) COyXUT I YCTAHOBKH HECYIIEH 4YacTOTHI, OTHOCH-
TEIbHO KOTOPOW OyneT MpOou3BOAUTHCS HAKOIUIEHUE B 3aJJaHHOM MHTEpBaje BpemeHu. YacroTa 3a-
JaeTcs B repuax. 3HaueHUe 4acTOThl BBOJUTCS C KJIaBUATYyphl. J{j1s 3TOro HeoOX0MMO, YCTaHOBHB
KypCOp «MBILIN» HA 3TO I0JI€, HAKATh JIEBYIO KJIABUILY «MBIIIM» U C KJIaBUATypbl BBECTU HEOOXO-
JMMO€ 3HAUYE€HHE YacTOThl U3 YCTAHOBJIIEHHOT'O YaCTOTHOTO JMara3oHa B MPOrpaMMme Y3KOMoJioc-
HBII CHIEeKTP.

[Tone nox Hagnucero MHTEpBa(M) peaHa3HAYEHO I YCTAHOBKH MHTEPBAJIa HAKOIUICHUS
npoxoaHoi. MHTepBan 3agaercss B MUHyTax. MUHMMaIbHOE 3HAYEHHE MHTEpBaja 1 MUH, MakcHu-
MaJbHOE OIpe/iesieTcs MapaMeTpaMy KOMIIbIOTEpa. 3HaAUEHUSI HHTEpBaJla BBOJSATCS C KJIABUATYpHI.
Jljis 3TOro He00X0MMO, YCTAHOBUB KYPCOP «MBILLIN» HA 3TO I0JI€, HAXKATh JIEBYIO KJIABUILLY «MbI-
IIM» U C KJIAaBUATyphl BBECTH HEOOXOJMMOE 3Hau€HUE BpeMeHU uHTepBaia. [l ycTaHOBKU BBe-
JIEHHOTO WHTEpBaJla BpeMEHH HeoOXoauMo HaxkaTh KHONKY IlpumenuTts win knaBuury <Enter>
KJIaBUATYpBHI.
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Tabnuna 7.7

i%hsle(i Crpoku Onucanue
1 [IpoxoaHas y3KkomoyiocHOro criekTpa | HazpaHue TOMOJHUTEIHLHOTO OKHA
2 Curnain 3 Ha3sanue xaHaia BBoJa cCUTrHaja
3 JlaTuuk B TOuke 2 KomMmenTapuii mosib3oBaresns

Yacrotueiid quana3oH - oT 20.0000 g
4 1m0 25000.00I'n lar o yacrore -

ITapameTpsl y3KOIOJIOCHOTO CIEKTpa

20.000I'n Ilomoca ananmsa - 38.904

5 Hara: 10-08-2005 Jara 3anucu daitna
6 Bpemsi: 20:02:47 Bpewms nauana 3anucu daiina
7 Bpemss  Yposenb 3aroJIOBKH CTOJIOIIOB TAHHBIX
8 MuH  ab(0.001MB) Eaunauns! uamepenus (o croaduam)
95t 1 OG- Pacnonaratorcst unciieHHbIe 3HAUCHUSI TAHHBIX, IPEJICTaBICHHBIE B JopMaTe C

MJIaBaOIIEH 3amaToil. B kauecTBe pazaenuTens 1enoi U ApoOHOM YacTu uc-

nec CTpOKH
Ayior p IMOJIB3YCTCA TOYKA.

Jnisa 3akpbitus okHa Ilpoxoanast Hano, 1n6o B okHe HacTpoiika mapamMeTpoB y3K0mnoJioc-
HOro cnekTpa cHATh ¢uaxkok Ilpoxonnas B pamke JlonmosHuTe/IbHbIE OKHA, MO0 Ha)KaTh KHOII-
Ky [, pacmonokKeHHyIo B IpaBOM BEPXHEM YLy OKHa, pu 5ToM (uaxok IIpoxoanas aBromaru-
YECKU CHUMETCSL.

7.3.2 Jlononnumenwvuolie cpagpuru

IIpu ycranoBke B okHe Hacrpoiika mapaMeTpoB Y3KOIOJIOCHOIO CHEKTpPa (IakKoB
Maxkcumanabnbiii, Cpeanuii u ®daiin (Hopma) B pamke JonoanuTebHble rpaduKu 1 UHTEpBaja
pacuera B nosie UHTepBaJ pacuera Ha rpaduyecKoM I0JI€ IJIaBHOIO OKHA MPOrpaMMbl Y3KOMO-
JIOCHBIN CHEKTP MOMHUMO MTHOBEHHOTO (TEKYIIETO) CIIEKTpa OTOOPa3siTCSd MaKCUMAJbHBIN, Cpell-
HUW U1 331aHHBINA CIIEKTPHI (PUCYHOK 7.25).

WuTepBan pacuera XapakTepu3yeT OTPE30K BPEMEHH, 3a KOTOpBIH OyayT HaKariMBaTbCs
MaKCHMAJIbHBIE U CPETHUE 3HAUECHHUS CIIEKTpa.

CpaBHUBasg MakCHUMaJIbHbIE U CPEIHUE 3HAYEHUS CIEKTpa C 3aJaHHbIM criekTpoM (Daiin
(HOpMa)) MOKHO OIIPENIEIUTh pa3ure MEXy pealbHbIM U 33JaHHBIM YPOBHEM CIIEKTpa.

Lul YawononocHuii cnexTp - Curnani
18375 Ty ypoeeHe(CKR3) 111.4186(0.001mE)
Makc  111.4850.001mE) Cpen 24 3860001 mE)

HacToTa

120

1004

a0

G0

0] 000

0000 15000

20000 Z2a000 30000
—_ —

Pucynok 7.25
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8 IHIporpamma BOJIBTMETP IEPEMEHHOI'O TOKA

8.1 Hasna4yeHue nmporpamMmmsl

[IporpamMma npenHazHaueHa sl U3MEPEHUS HANIPSDKEHUS.

OTtoOpakeHne nzMepsieMoid nH(GOpPMalUy IPOU3BOAUTCSA B HECKOJIBKUX PEXUMaX:

+ cpennekBaaparuuHoe (CK3, True RMS),

* aMIUTUTYAHOE;

+ [UKOBOE (MUK-NHK) 3HAUE€HUE HANPSKEHUs IEPEMEHHOTO TOKA.

B nporpamMme npeaycmMoTpeHa BO3MOXKHOCTb MEPEKITIOUEHUSI MEXY PEKUMAMU U3MEPEHUS
(CK3 win Ammuurtyna), npy 3TOM B HE 3aBUCUMOCTH OT BBIOPaHHOTO peKuMma MHpOpMaIus o Te-
KyIlIEM MMKOBOM 3HaY€HUH 0TOOpa)kaeTcsi BCera.

8.2  Omnmucanue nporpamMmmsl

Jlnia 3anmycka nporpaMMbl BosibTMeTp nepeMeHHOro Toka HeoOxoaumo u3 meHio M3mepe-
Hue (pucyHok 8.1) nanenu ZETLab Bbi6paTh koMaHay BosibTMeTp nmepemenHoro toka. Ha skpa-
HE MOHHUTOpa O0TOOpa3uTcs pabodee OKHO mporpamMMbl BosibTMeTp mepeMeHHOro Toka (pucy-
HOK 8.2). B 3arosoBke okHa mporpamMmbl OyAeT oToOpa)xaThCs Ha3BaHHE MPOTPAMMBbI M Ha3BaHUE
KaHaja, no koropomy uzmepsercs CK3 uinm amMminTyaa ¥ NUKOBOE 3HAUYEHUE HAIPSDKEHUS Iepe-
MEHHOTO TOKa.

W zmepeHie OTofpakeHure =

BoneTMETp NEpeMEHHOrD TOKa
BonsTMETp NOCTOAHHOMO TOKA
CenekTHEHEIR BONETMETP
YacToromep

P a50METP

T axoMeTp

|E| Inkoaep

Teprmotetp TC

Tepraotaetp TM

TeHsoMETD

Pucynoxk 8.1

BonpTme Tp ne pemeHHoro 1oKa - CHrHanl

() BricTpoe Odc

() MegneHHoe 1o [&aE

C? CEEpXMELNEHHOE D AMNANTY AR

comert | |
L J

Pucynoxk 8.2

IIpumeyaHue: MporpaMMy MOXKHO 3aIlyCTHTh HEITOCPEJICTBEHHO U3 pabodell TUPEKTOPUHU
ZETLab (o ymomuanuio: c:\ZETLab\). Ums 3anmyckaemoro ¢aiina: VoltMeter.exe

B neBoit yactu pabodero okHa nporpammbl BosibTMeTp mepeMeHHOI0 TOKa PacloyiokeH
rpaduyecKkuil UHIUKATOP, B KOTOPOM OTOOpa)karoTCs YPOBHU CPEIHEKBAAPATUUHOIO (MCTUHHOTO
CK3) 1 nuKoBOro 3HaueHU CUTHAJIAa BBIOPAHHOTO KaHalla B YCTAHOBJIEHHBIX €IMHULIAX U3MEPEHHUS.
Enunuupsl n3MmepeHus ycraHaBiuBaioTcs B mporpamme PenakTupoBanue ¢aiijioB nmapaMeTpoB
(mynkT S Hacrosimero PykoBojcTBa oneparopa).
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JlJig yCTaHOBKM BpPEMEHU YCPEIHEHUS HaXKaTh Ha MEPEeKIIouaTellb BpEMEHH YCpPEeIHEHUs Jie-
BOM KaBuIIEH «MbIm». Ilepexmrodarens () i ycTaHaBIMBaeT BpeMs ycpenHenus 0,1
cekyHibl, ipu 3ToM CK3 1 n1MKoBoe 3HaYEHHE MPaBHIIBHO U3MEPSIOTCS [UIsl CUTHAJA ¢ YaCTOTOM He

! yctaHaBaMBaeT BpeMs ycpenHenus 10 cexynn, npu stom CK3 u
IIMKOBOE 3HAYEHUE MPABUIIBHO U3MEPSIOTCA JUISl CUTHAJIA ¢ 4acTOTOM He meHee 0,2 I'm.
st mamepennss CK3 uiav aMIDIUTYBI ¥ TIMKOBOTO 3HAYEHUs, TI0 MHTEPECYIONIEMY BKIIIO-
YEHHOMY (PU3MUECKOMY MO0 BHPTYaJIbHOMY KaHATy, HEOOXOIUMO B TIOJIE CIHMCKA (CO CTPEIIKOM)
¥ | BbIOpaTh Ha3BaHue 3TOro kaHana. IIpu 3ToM Ha rpaduyeckoM HMHAUKATOpPE CTaHET
0TOOpa)xkaThCsl YPOBEHb CUTHAja B YCTAHOBJIEHHBIX €IMHULAX U3MEPEHMs IO 3TOMY KaHaily. Bbl-
OpaTh HEOOXOUMBIN KaHal MOXKHO ABYMs CllocOOamMMu:

- Ha)KaTh Ha CTPEJIKY IOJI U «MBIIIbI0» BbIOpATh U3 PACKPBIBILETOCS CIIMCKA KaHAJ;
- Ha)KaTh JICBOW KHOMIKOW «MBILIN» Ha I0JI€ U NMPH HOMOIIH POJIMKA «MBILIN», JTUO0 KHOIOK Kia-
BHATYPEI CO CTPCIKAMHA <T>u<d> BbIOpaTh KaHAJI

[Ipu ycranoBke ¢uaxka B Ab rpaduueckuii unaukarop 6yner orodpaxats yposeHb CK3 u
MIMKOBOE 3HAa4YEeHHE B JeLnOe1ax OTHOCUTEIBLHO ONOPHOTO 3HAYEHMs /IS BbluucieHus ab u ycra-
HOBJICHHBIX €IUHUI] u3MepeHus. OnopHoe 3HaYeHHe JUIsl BbIUKCIeHUs 1b U elnHuLbl U3MEepeHus
yCTaHaBIMBalOTCs B nporpamMme PenakTupoBanue ¢aiiioB nmapamerpoB (IIyHKT 5 HacTOSILIEroO
PykoBoacTBa onepartopa).

[Ipu ycranoBke (akka aMnaMTyaa rpadpudeckuii HHAUKATOp OyneT oToOpakaTh aMILId-
TyAy CUTHaJIa U ITMKOBOE 3HAYEHNE B YCTAHOBJICHHBIX €IMHUIAX U3MEPEHUS.

Nunukarop UHTErpajbHbIii YPOBEHb | Il roxasbiBaeT MHTErpaNbHBIA YPOBEHb
CUTHAJIA U, IPU MPEBBIIICHUH MAaKCUMaIbHO JIOIIYCTUMOIO YPOBHS, IEPErpy3Ky BHIOPAaHHOTO KaHa-
na. JIBe TpeTbUX YaCTH IOJISI UHAMKATOPa OTBEACHBI JUIsl YPOBHS CUTHAJIA, HE IIPEBBIIIAIOIIETO MaK-
CUMAaJIbHO JTOMYCTHUMBIA ypOBEeHb. UeM BbIlIE yPOBEHb, T€M OoJIblIE 3anoiHseTcs nHaukarop. [lpu
MPEBBIILIEHUN MAaKCUMAaJIbHO JOMYCTUMBIN YpPOBHS MHAMKATOP 3alOJHSETCS MOJHOCTbIO KPaCHBIM
uBeToM. [IpaBblil Kpall MHIMKATOPa OCTAHETCS KPacHbIM 10 TE€X IMOp, MOKA MEperpy3ka Mo KaHaity
He Oy/IeT cHsTA U MOJIb30BaTellb HE HAXKMET Ha MHJIUKATOP JIEBOM KHOMKON «MBIIIH.

Jliist BBIXOJa M3 TIPOrpaMMbl HEOOXOAMMO HaXaTh KHONKY BbIxoa mmu xHonky [, pacrmo-
JIO’)KEHHYIO B IIPAaBOM BEPXHEM YIIIy OKHa.
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9 IIporpamma BOJIBTMETP IOCTOAHHOI'O TOKA

9.1 Ha3Ha4yeHue NporpamMmsl

HporpaMMa npeaHazHauCHa JJId U3MEPCHUS HAIIPSKCHUA ITIOCTOAHHOT'O TOKA.

9.2  Onucanue NporpamMmsl

Jliia 3amycka nporpammel BosibTMeTp MOCTOSIHHOTO TOKa HeoOxoaumo u3 meHio Uzmepe-
Hue (pucyHok 9.1) nanenu ZETLab BriOpath komanny BoabTmeTp mocrosinHoro toka. Ha skpa-
HE MOHHTOpa OTOOpasuTcsi paboyee OKHO MporpaMMbl BoJbTMeTp NMOCTOSSHHOIO TOKa (pucy-
HOK 9.2). B 3arosioBke okHa mporpamMmbl OyAeT oToOpakaThCs Ha3BaHUE MPOTPAMMbl M Ha3BaHUE
KaHaJja, 10 KOTOPOMY U3MeEpSIETCs HaIlPsKEHNE TIOCTOSIHHOTO TOKa.

A arepeHUE Orofpamerue [e

BoikTMETR NEpEMEHHOND TOKE
BobTHMET NOCTOAHHOMO ToK.A
CenekTHEHEIR BOAETMETD
HacToTorep

P azoreTp

T axoreTp

@ JHEOER

Teproretp TC

TeptaataeTp TI1

TenzomeTp

Pucynok 9.1

O BricTpoe 0.1C

@ MegneHHoe 1c

O CeepxmesneHHoe

Pucynok 9.2

IIpumeyaHue: MporpaMMy MOXKHO 3aIlyCTHTh HEITOCPEICTBEHHO U3 paboued ITUPEKTOPUHU
ZETLab (o ymomuanuio: c:\ZETLab\). Ums 3anmyckaemoro ¢aiina: VoltMeterDC.exe

B neBoii yactu pabouero okHa nporpaMMbl BoJIbTMeTP NMOCTOSSTHHOIO TOKA PACIOIOXKEH
rpaduyecKuil HHAUKATOP, B KOTOPOM OTOOPa)KaroTCs YPOBHH MOCTOSIHHOM COCTaBIISIOLIEH U cpel-
HekBagparuuHoro otkioHeHust (CKO) curnana BeIOpaHHOTO KaHala B YCTAHOBJICHHBIX €IMHHUIIAX
n3MepeHus. EquHunbl n3MepeHus ycTaHaBIuBAKOTCS B porpaMMe PeqaktupoBanue (aiijioB na-
pamMeTpoB (ITyHKT 5 HacTosmero PykoBoacTBa oneparopa).

Jljig yCTaHOBKM BpEMEHH yCpEIHEHUs HaXaTh Ha MEPEKITIOATeNb BPEMEHH YCPE/IHEHNUS Je-
BOW KiaBuimeil «mbimmy». [lepeximouarens () i ycTaHaBluBaeT BpeMs ycpenHeHus 0,1

CEKYH/Ibl, TIPU 3TOM ypOBeHB MIOCTOSIHHOM COCTaannomeﬁ u CKO HpaBI/IJ'IBHO U3MEPSIOTCS JUIs

el YCTaHABJIMBAET
BpeMs ycpenHeHus 10 cexyH[, pu 3TOM ypOBeHB MTOCTOSIHHOM COCTaan{}omeﬁ u CKO npaBuibHO
MU3MEPSIOTCA JUIsl CUTHANIA ¢ yacToTol He MeHee 0,2 .
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Jliis u3MepeHus: ypoBHsl nocTostHHOM cocTasiisitomieid 1 CKO, nmo mHTepecyomeMy BKIIO-
YEeHHOMY (pU3UYECKOMY JTMOO0 BUPTYaJbHOMY KaHally, HEOOXOAMMO B MOJI€ CIHCKA (CO CTPEINIKOH)
¥ | BbIOpaTh Ha3BaHue 3TOro kaHana. IIpu 3ToM Ha rpaduyeckoM HMHAMKATOpPE CTaHET
0TOOpa)xkaThCsl YPOBEHb CUTHAJA B YCTAHOBJICHHBIX €IMHULIAX U3MEPEHMs IO 3TOMY KaHaly. Bbl-
OpaTh HEOOXOUMBIN KaHa MOXHO JBYyMs CIIOCOOaMu:
- Ha)KaTh Ha CTPEJIKY MOJIS U «MBIIIbI0» BHIOPATh U3 PACKPBIBILIETOCS CIIMCKA KaHAJ;
- Ha)KaTh JICBOW KHOTIKOW «MBILIN» Ha MOJI€ U NMPH HOMOIIH POJIMKA «MBIILIN», TUO0 KHONOK KJa-
BHATYPEI CO CTPCIKAMHA <T>u<d> BbIOpaTh KaHaJl.

Unpukarop MHTErpajbHbIi ypOBEHD | Il roxasbiBaeT MHTErpaNbHBIA YPOBEHb
CUTHAJIA U, IPU IPEBBILICHUH MAaKCUMaJIbHO JIOMYCTUMOIO YPOBHSI, MEPErpy3Ky BbIOPAaHHOTO KaHa-
na. JIBe TpeTbUX YaCTH IOJISI UHAMKATOPa OTBEACHBI JUIsl YPOBHS CUTHAJIA, HE IIPEBBIIIAIOIIETO MAK-
CUMAaJIbHO JTOMYCTHUMBIA YpOBEeHb. UeM BbIlIE YPOBEHb, T€M OoJiblIE 3anoiHseTcs naaukarop. [pu
IIPEBBIIEHUN MAaKCHUMAJIBHO JIOIYCTHUMBIM YPOBHSI MHJMKATOP 3aIlOJHAETCS IMOJHOCTBIO KPAaCHBIM
uBeToM. [IpaBblii Kpall MHIMKATOpPA OCTAHETCS KPaCHbIM JI0 TE€X IMOp, MOKa MEpEerpy3ka Mo KaHainy
He Oy/IeT CHsATA U MOJIb30BaTellb HE HAXKMET Ha MHJIUKATOP JIEBOM KHOMKON «MBIIIM.

Jlist BBIXOJa M3 TIPOrpaMMbl HEOOXOAMMO HaXaTh KHONKY BbIxoa mmu xHonky [, pacmo-
JIO’)KEHHYIO B IIPAaBOM BEPXHEM YIIIy OKHa.
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10 TIporpamma CEJIEKTUBHBIN BOJIBTMETP

10.1 Ha3na4yeHue nNporpamMmsl

[Iporpamma CesieKTHUBHBII BOJBLTMETP IpeAHA3HAUYEHA JJIs MU3MEPEHUs CpelHEKBajpa-
tuyHoro (CK3, True RMS) u nukoBoro (MUK-MHK) 3HAYEHUs] HANPSDHKEHHUs] IEPEMEHHOT0 TOKa Ha
OCHOBHOM (Hecyiel) yactoTe curHasia. OCOOCHHOCTBIO CEJIEKTUBHOTO BOJIBTMETpA SIBIISCTCS HC-
KITIOYCHUE BIIMSHUS TAPMOHHK Ha TIOKAa3aHUSI.

10.2 Omnucanue nporpamMmsl

Jnia 3anycka nporpaMMbl CesleKTHBHBII BOJIbTMETP HeoOXxoauMo u3 MeHio M3MmepeHue
(pucynok 10.1) nanenu ZETLab Br16path komanay CesekTUBHBIN BoibTMeTp. Ha skpane monu-
TOpa oToOpasutcs pabodyee okHO nporpammsbl CesleKTUBHBINH BoJIbTMeTP (pucyHok 10.2). B 3aro-
JIOBKE OKHA MPOTrpaMMBbl Oy/eT 0TOOpaxaThCsl Ha3BaHKUE MPOTpaMMBbl M Ha3BaHHUE KaHaja, 10 KOTo-
pomy usmepsiercs CK3.

A arepeHUE Orofpamerue [e

BoikTMETR NEpEMEHHOND TOKE
BobTHMETR NOCTOAHHOMD ToKA
CenekTHEHEIR BOAETMETD
HacToTorep

P azorerp

T axoreTp

@ JHEOER

Teproretp TC

TeptaataeTp TI1

TenzomeTp

Pucynox 10.1

YacTota | 1000 | MepnenHo |

es | 2 [

Pucynok 10.2

IIpumeyaHue: MporpaMMy MOXKHO 3aIlyCTHTh HEIOCPEICTBEHHO U3 paboued ITUPEKTOPUHU
ZETLab (o ymomuanuto: c:\ZETLab\). Ums 3amyckaemoro ¢aiina: VoltMeterSel.exe

B neBoit yactu pabodero okHa nporpammbl CesleKTHUBHBIN BOJBLTMETP PacrojoXeH Ipa-
(buvecKkuii ”HIUKATOP, B KOTOPOM O0TOOpa)karoTcs ypOBHU cpeaHeKBapaTuyHoro (uctuaHoro CK3)
U MHUKOBOTO 3HAYEHWM CUT'Hajla BHIOPAHHOTO KaHaja B YCTAHOBJICHHBIX €IMHULIAX U3MEPEHUS Ha
HecylIell 4acTOTe C yCTaHOBJICHHON IIMPUHON NoJochl punbTpa. EqUMHUIBI H3MEepeHus ycTaHaBIIH-
BaloTcs B nporpamMMe PenaktupoBanue ¢aiisioB mapamerpoB (IyHKT 5 Hactosiuiero Pykoso-
JACTBA ONePaTopa).

@iaxoK ABTOYCTAHOBKA CIYXKUT JUIsl BKJIIOUEHMS/BBIKIIOUYEHHUS aBTOMAaTUYECKOM ycTa-
HOBKU HECYLIEH 4acTOThl U HIMPUHBI 1ojockl GuiabTpa. [Ipu yctaHOBIEHHOM (uiakke ABTOYCTA-
HOBKA IIpOrpaMma camMa OIIpeAelsseT HECYLIYI0 4acTOTy M IIMpHHY nosockl. Hecymas dacrora u
LIMpPUHA [10JI0CH! (puibTpa ycraHaBiauBatoTcs B repuax (I'n). [pu casTom Quiaxkke ABTOyCTaHOBKA
HECyIllasl 4acToTa U IUPUHA 110JI0ca (PUIIBTPA 3aJaI0TCSA BPYUHYIO.
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Iporpamma CEJIEKTUBHBIN BOJIbTMETP ZETLab

ITone BBOsIa HeCyIIEH YaCTOTHI, PaCIOIOKEHHOE CIIpaBa OT HaaAnucu Yacrora, CIyKuT s
BBO/JIa 3HAUEHUS HECYLIEH YacTOTHI B PyYHOM PEXUME WIN JJIsi OTOOpaKeHHUsI aBTOMaTUUECKH YC-
TaHOBJICHHOM HECYIel YacTOThl MPU YCTAHOBJIEHHOM (piakke ABTOYCTaHOBKA. B pyuHoM pexu-
M€ 3HaYeHHUe HeCYyIlel YacTOThl BBOJUTCS C KIAaBUATYPHhI, IPEABAPUTEIHHO HaXaB JIEBOM KIIaBUILIEH
«MBIIN» Ha 3TO noJe. [locie BBoaa 3HaUeHUs Hecymiel yacToThl, s pacuera CK3 Ha 3TO# yacro-
T€, Ha)KaTh KHONKY <Enter> KiaBuaTypsl.

[Tone BBO/A MIMPHUHBI NOJIOCH! GUIBTPA, pacnosiokeHHoe ciipaBa oT Haanucu I[loaoca, ciy-
KUT U1 BBOJIA 3HAUEHHUS IIMPHUHBI NOJIOCHl GUIBTPA B PyYHOM PEXHUME WUIIH Ul OTOOpakKeHUs aB-
TOMAaTHUYECKHU YCTAHOBJIEHHOM HIMPUHBI MOJIOCH! (PUIbTpa NMPU YCTAaHOBICHHOM (iakke ABTOYCTA-
HOBKA. B pydyHOM pexyMe 3HadeHHe IHUPUHBI MO0JI0CHl (PUIbTpa BBOJUTCS C KIaBUATYpHI, MIpe/iBa-
PUTENILHO HAXKaB JIEBOM KJIABUIIEH «MBIILIN» Ha 3T0 moJje. [locie BBoAa 3HaUE€HUS IMPUHBI [T0JIOCHI
¢dbunwsTpa, ns pacuera CK3 B 3T0i mojioce, HaKaTh KHOMKY <Enter> KjaBUaTypHI.

st u3mepennst CK3 1 MUKOBOTO 3HAYEHUS, 10 UHTEPECYIOIIEMY BKIIOYCHHOMY (u3nye-
CKOMY 700 BUPTYaAIbHOMY KaHaIly, HEOOXOIMMO B TI0JI€ CITUCKA (CO CTPETKOM) ¥ |, pac-
MIOJIOKEHHOM cITpaBa oT (ia’kka ABTOYCTAHOBKA, BbIOpaTh Ha3BaHUeE AToro kanana. [Ipu stom Ha
rpaduyecKoM HHJIMKATOPE CTaHET OTOOpPa)KaThCS YPOBEHb CUTHAJa B YCTAHOBJIEHHBIX €IMHUIIAX
U3MepeHus 10 3TOMY KaHaily. BeiOpaTh He0OX0IMMBIH KaHall MOKHO JIByMsI CIIOCOOaMHU:

- HaXXaTb Ha CTPCIIKY ITOJA U «KMBIIIBIO» BBI6paTI) 13 PACKPBIBIICTOCA CIIMCKAa KaHAJI,

- Ha)KaTh JICBOW KHOMKOW «MBILIN» Ha I0JI€ U NMPH HOMOIIM POJIMKA «MBIIIN», TUOO0 KHONOK KJla-
BHATYPEI CO CTPCIKAMHA <T>u<d> BbIOpaTh KaHAJI

B nosie cnimcka (co cTpenkoi) ¥ |, PacIoJI0KEHHOM CIIpaBa OT IOJIA BBOJA HECY-
el yacToThl, BeIOMpaeTcs BpeMs ycpeaHenus. Boeibop u3 cnrcka bbicTpoe — yctaHaBiIuBaeT Bpe-
M yepeanenus 0,1 cexynnpl, npu 3toM CK3 npaBuiibHO u3MepsieTcs Ui CUTHalla ¢ YacTOTOM He
menee 20 I'u. Boi6op u3 cnucka MeajieHHOe — yCTaHABIMBAET BpeMs yCpeAHEeHUs 1 ceKyHay, npu
stom CK3 npaBuiibHO u3MepsieTcsl Al CUTHaja ¢ 4acToTol He MeHee 2 ['u. Beibop u3 cnumcka
CaepxmMesieHHOe — ycTaHaBJIMBaeT BpeMs ycpeanenust 10 cekynn, npu stom CK3 nmpaBuiibHO U3-
MepsieTcst Asl curHaia ¢ yactoroil He meHee 0,2 ['u. BriOpath HeoOXxoauMoe Bpemsi yCpeaHEHUs
MO>KHO JIByMSI ClIOCO0aMH:

- Ha)KaTh Ha CTPEJIKY IOJI U «MBIIIbI0» BbIOpATh U3 PACKPBIBILETOCS CIIMCKA KaHAJ;
- Ha)KaTh JICBOW KHOTIKOW «MBILIN» Ha MOJI€ U NMPH HOMOIIH POJIMKA «MBIIIN», TUO0 KHONOK KJa-
BHATYPEI CO CTPCIKAMHU <T>u<d> BbIOpaTh KaHaJI

Nugukatop MHTErpajibHblii YPOBeHD | I 1oxaseBaeT uMHTErpanbHEIA YpPOBEHB
CUTHAJIA U, IPU MPEBBILICHUH MAaKCUMaIbHO JIOIIYCTUMOIO YPOBHS, IIEPErpy3Ky BHIOPAaHHOTO KaHa-
na. JIBe TpeTbUX YacCTH IOJIsI HUHAMKATOPa OTBEACHBI JUIsl YPOBHS CUTHAJIA, HE IIPEBBIIIAOIIETO MAK-
CUMAaJIbHO JTOMIYCTHUMBIA YpOBEHb. UeM BbIlIE YPOBEHb, TEM 0OJIbIIE 3anoyHAeTcs HHauKkarop. [lpu
IIPEBBIIEHUN MAaKCHUMAJIBHO JIOIIYCTHUMBIM YPOBHSI MHJMKATOP 3aIIOJHSAETCS NOJHOCTBIO KPAaCHBIM
uBeToM. [IpaBblil Kpall MHIMKATOpPA OCTAHETCS KPacHbIM JI0 TE€X IMOp, MOKa MEperpy3ka Mo KaHainy
He Oy/IeT cHATA U M0JIb30BaTellb HE HAXKMET Ha MHIUKATOP JIEBOW KHOMKOMN «MBIILIN.

Jliist BBIXOJ@ U3 MPOrPaMMBbl HEOOXOAMMO HaXKaTh KHOMKY [Ed], pacrosioKeHHYIO B IIPaBOM
BEPXHEM YTy OKHA.
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11 IIporpamma YACTOTOMEP

11.1 Ha3na4yeHue nNporpamMmsl

HporpaMMa npeaHasHaucHa Ijid U3MCPCHUS YaCTOThbl CHUIHalla (‘-IaCTOTBI MEPUOANICCKUX
KoJIeOaHUI) U TUTEILHOCTH TEpUOa.

11.2 Omnucanue nporpamMmsl

Jliisa 3amycka nporpammsel Yactoromep HeoOxoaumo u3 meHio U3mepenne (pucynok 11.1)
nanenu ZETLab BeiGpaTts komanay YacTtoromep. Ha skpane monuTopa oTobpasutcst pabodee Ok-
HO nporpaMMmbl Yactoromep (pucyHok 11.2). B 3arosnioBke okHa nporpammsl OyzneT oToOpaxxarbes
Ha3BaHMe MMPOrpaMMbl M Ha3BaHUE KaHaJIa, IO KOTOPOMY U3MEPSETCs 4acToTa.

A arepeHUE Orofpamerue [e

BoikTMETR NEpEMEHHOND TOKE
BobTHMETR NOCTOAHHOMD ToKA
CenekTHEHEIR BOAETMETD
HacToTorep

P azorerp

T axoreTp

@ JHEOER

Teproretp TC

TeptaataeTp TI1

TenzomeTp

Pucynok 11.1

(.:' BricTpoe 01c

@' MegneqHoe 1c

) CeepxmesneHHoe

Ciman (s | -

Pucynok 11.2

IIpumeyaHue: MporpaMMy MOXKHO 3aIlyCTHTh HEIOCPEICTBEHHO U3 pabodell TUPEKTOPUU
ZETLab (o ymomuanuto: c:\ZETLab\). Ums 3anyckaemoro ¢aiina: FreqMeter.exe

B neBoii yactu pabodero okHa nporpamMmbsl HacToTomep pacrosioxkeH rpadudecKuil HHIu-
KaTop, B KOTOPOM OTOOpakaroTCsl 4acToTa U JUIMTEIbHOCTD IIEPUO/Ia CUTHAJIa BBIOPAaHHOTO KaHaja.
YacToTa oTobpaxaercs B repuax (I'm), AMMTET-HOCTh B MUJUTMCEKYHIaX (MC).

JlJi yCTaHOBKM BpPEMEHU YCPEIHEHUS Ha)KaTh Ha MEPEKI0YaTelb BpEMEHH yCPEIHEHUs Jie-
BOM KjaBullen «Mbimm». Ilepexmrogarens () : ycraHaBiMBaeT Bpems ycpenneHus 0,1

CCKYHABI, ITPpU 9TOM 4aCTOTa U JJIUTCIIBHOCTD IMIEPHOJa IMMPABUIBHO U3MCPAIOTCA AJIA CUIHalIa ¢ 4ac-

KYHJI, TIPA 3TOM 9acTOTa M JUTUTEIBHOCTh MEPHOJIa MPABUIBLHO U3MEPSIOTCS JIJIsi CHTHAIA C 9acTo-
Toi He MeHee 0,2 I'm.

JIJ'I?[ HU3MEPCHHUA YaCTOTbI M AJIUTCIIBHOCTU IIEPpHOJA, MO MHTCPECYIOUMIEMY BKIIOUCHHOMY
¢uzmyeckoMy MO0 BHUPTYaIbHOMY KaHaly, HEOOXOJMMO B TI0JIE CHHCKAa (CO CTPEIKOW)
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¥ | BbIOpaTh Ha3BaHUE ATOrO KaHaja. BeiOpaTh HEOOXOAMMBINA KaHAI MOYHO JIByMsl CIIO-
cobamu:
- Ha)KaTh Ha CTPEJIKY MOJIS U «MBIIIbI0» BHIOPATh U3 PACKPBIBILIETOCS CIIMCKA KaHAT;
- Ha)KaTh JICBOW KHOMKOW «MBILIN» Ha MOJI€ U NMPH HOMOIIH POJIMKA «MBIILIN», TUO0 KHONOK KJla-
BHATYPEI CO CTPCIKAMHU <T>u<d> BbIOpaTh KaHaJI

Unpukarop MHTErpajbHbI ypOBEHD | Il roxasbiBaeT MHTErpaNbHBIA YPOBEHb
CUTHAJIA U, IPU MPEBBILICHUH MAaKCUMaJIbHO JIOIyCTUMOIO YPOBHSI, EPErpy3Ky BbIOPAaHHOTO KaHa-
na. JIBe TpeTbUX YacCTH IOJISI HUHAMKATOPa OTBEACHBI JUIsl YPOBHS CUTHAJIA, HE IIPEBBIIIAIOIIETO MaK-
CUMAaJIbHO JTOMYCTHUMBIH YpOBEHb. UeM BbIlIE YPOBEHb, TEM 0OJIbIIE 3aMoyHsIeTca HHAUKarop. [lpu
IIPEBBIIEHUN MAaKCUMAJIBHO JOIYCTUMOIO YPOBHSI, HHAUKATOP 3aMOJHAETCS IMOJHOCTBEO KPACHBIM
uBeToM. [IpaBblii Kpall MHIMKATOpPA OCTAHETCS KPacHbIM JI0 TE€X IMOp, MOKa MEpEerpy3ka Mo KaHaiay
He OyZIeT cHsATA U MOJIb30BaTellb HE HAXKMET Ha MHJIUKATOP JIEBOM KHOMKON «MBIIIM.

Jliist BBIXOJa M3 TIPOrpaMMbl HEOOXOAMMO HaXaTh KHONKY BbIxoa mmu xHonky [, pacmo-
JIO)KEHHYIO B IIPAaBOM BEPXHEM YIIIy OKHa.
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12 IIporpamma ®PAZOMETP

12.1 Ha3Ha4yeHue nNporpamMmsl

[Iporpamma @a3omeTp npeaHa3HauEHa AJIs U3MEPEHUSI pa3HOCTH (a3 ABYX CUTHAJIOB.

12.2 Omnucanue nporpamMmsl

g 3amycka nporpammbl @azomerp HeoOxoaumo u3 MeHo M3mepenme (pucyHok 12.1)
nanenu ZETLab BriOpats komanay ®a3zomerp. Ha skpane monutopa otoOpaszutcst pabouee OKHO
nporpamMMbl @a3zometp (pucyHok 12.2). B 3aronoBke okHa mporpammsl OyneT oToOpakaThCsi Ha-
3BaHMe NMPOrpaMMbl U Ha3BaHUS JIBYX KaHAJIOB, MEXK]ly KOTOPbIMU H3MepsieTcs (dasa.

A arepeHUE Orofpamerue [e

BoikTMETR NEpEMEHHOND TOKE
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CenekTHEHEIR BOAETMETD
HacToTorep
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Pucynok 12.1

() BeicTpoe Odc [ Beowog |
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Pucynok 12.2

IIpumeyaHue: MporpaMMy MOXKHO 3aIlyCTHTh HEIOCPEICTBEHHO U3 pabouel ITUPEKTOPUU
ZETLab (o ymomuanuio: c:\ZetLab\). Ims 3amyckaemoro ¢aiina: PhaseMeter.exe

B neBoii yactu pabodero okHa nporpamMMbsl da3oMeTp pacnolioKeH rpapuueckuii HHANKa-
TOp, B KOTOPOM OTOOpa)kaercsi 3HadeHue (a3bl MEXAy JBYMS CUTHAJaMU BbIOpaHHBIX KaHAJOB.
®daza otobpaxaercs B rpamycax (I'pan) u paguanax (Pan).

JlJis yCTaHOBKM BpPEMEHM YCpPEJHEHMs] HEOOXOJMMO Ha)XkaTh Ha IMEpEeKNIIouaTeslb BPEMEHU
YCPEIHEHU JIEBOM KIaBUIIEH «MbIM». [lepexiouarens (+): c YCTaHABJIMBAET BPEMs yC-
pennenus 0,1 cexyHibl, Ipu 3TOM (haza MpaBUIbHO U3MEPSIETCS JUIsl CUTHAJIOB C YaCTOTON HE MEHee

_______ i YCTaHaBJIMBACT BPEMs YCPCAHCHUSA 1 CCKYyHY, IpU 3TOM
(haza mpaBUWIHLHO U3MEPSIETCS JJII CUTHAJIOB C 4acTOTO# He MeHee 2 ['1g
Jlist m3amepenust pa3bl MKy IBYMSI CUTHAJIaMU, TI0 HHTEPECYIONTUM BKIIOUYEHHBIM (hrU3uye-

CKUM JIN0O BUPTYaJbHBIM KaHajaMm, HEOOXOAUMO B MOJIIX CIUCKOB (CO CTPEIKOI) ¥ | BBI-
OpaTh Ha3BaHUs 3THUX KaHaOB. BriOpaTh HEOOXOMMBINM KaHal B MOJI€ CIIMCKA MOXHO ABYMS CIO-
cobamu:

- Ha)KaTh Ha CTPEJIKY IOJI U «MBIIIbI0» BbIOPATh U3 PACKPBIBILIETOCS CIIMCKA KaHAJ;
- Ha)KaTh JICBOW KHOMKOW «MBILIN» Ha M0JI€ U MPH HOMOIIH POJIMKA «MBIILIN», TUO0 KHONOK KJa-
BHATYPEI CO CTPCIKAMHU <T>u<d> BbIOpaTh KaHaJl.
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Unpukarop Murerpansubiii yposens | ] noxaseisaer wnrerpanbubiii yposens
CUTHAJIA W, TIPU TIPEBBILIEHNH MAKCHMAJIBHO JIOMYCTHMOTO YPOBHS, IIEPETPY3KY BHIOPAHHOTO KaHa-
na. YV KaXKI0ro u3 BHIOPAaHHBIX KAHAIOB €CTh CBOM MHIMKATOP, PACIIONOKEHHBIA CIpaBa OT MOJIs
CIIMCKA KaHaJoB. J[BE TPEThHX YaCTH MOJIS HHIAMKATOPA OTBEAEHBI [l yPOBHS CHIHAJIA, HE ITPEBBI-
IIAOIETO MAKCHMAJIBHO JIOIyCTUMBIA ypOBEHb. UeM BBIIIE YPOBEHb, TEM OOJIBIIE 3AIOJIHAETCS
uHauKaTop. [Ipy NpeBbIIeHr MAKCUMAIBHO JOIyCTUMOTO YPOBHS, HHAMKATOP 3AMOJIHAETCS MOJI-
HOCTBIO KPacHbIM IBETOM. [IpaBblii Kpaii MHAMKATOpAa OCTAHETCS KPACHBIM JI0 TEX MOP, TOKa Iepe-
rpy3Ka M0 KaHaly He OyAeT CHATAa M II0Jb30BaTelb HE HAKMET Ha HHIMKATODP JIEBOM KHOIKON
«MBIIIIY.

Jlist BBIXOJa M3 TIPOrpaMMbl HEOOXOAMMO HaXaTh KHONKY BbIxoa mmu xHonky [, pacmo-
JIOKEHHYIO B IPABOM BEPXHEM YIIIy OKHA.
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13 IIporpamma TAXOMETP

13.1 Ha3na4yeHue nNporpamMmsl

[Iporpamma TaxomeTp npegHazHaueHa ISl K3MEPEHUS YacTOTHI BPAIICHHUS BAJIOB MAIlIUH U
MEXaHU3MOB, a TAKXKe JIJIs MMOJICYeTa KOJIMYECTBA MOJHBIX 000poToB. Kak mpaBuio, mpu u3MepeHu-
SIX YaCTOTHI BPAIICHUS TPUMEHSIOT TaTYMKA 00OOPOTOB ONTUYECKOTO WM UHIYKIIHOHHOTO THIIA.

13.2 Omnucanue nporpamMmsl

st 3amycka mporpamMMbl Taxomerp HeoOxoaumo u3 meHio U3mepenue (pucynok 13.1)
nanenu ZETLab BriGpats komanny Taxomerp. Ha sxkpane monuTopa otoOpaszurcst pabouee OKHO
nporpamMMbl Taxomerp (pucyHok 13.2). B 3aronoBke okHa IporpaMMmbl OyJeT oToOpaxaThCsl Ha-
3BaHMUE MPOrpaMMbl U Ha3BaHUE KaHaJa, 10 KOTOPOMY M3MEPSIETCS YacTOTa BPaLIEHUS U KOJIUYECT-
BO TTOJTHBIX 00OPOTOB.

A arepeHUE Orofpamerue [e
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Pucynok 13.2

IIpumeyaHue: MporpaMMy MOXKHO 3aIlyCTHTh HEMOCPEICTBEHHO U3 pabouel ITUPEKTOPUU
ZETLab (o ymomuanuto: c:\ZETLab\). Ums 3amyckaemoro ¢aiina: TahoMeter.exe

B neBoii yactu pabouero okHa nporpammsl TaxomeTp pacrnosokeH rpapuueckuii HHAUKa-
TOP, B KOTOPOM OTOOPA’KaIOTCSl YaCTOTA BPAIIECHHUS M KOJMYECTBO MOJHBIX 000POTOB, HH(MOPMAIIHS
0 KOTOPBIX IOCTYMAET ¢ BbIOpaHHOTro KaHayia. YacrtoTa BpalleHus: oToOpakaercsi B 000poTax B MU-
HYTY (00./MUH), KOJIMYECTBO MOJIHBIX 000POTOB B 000poTax (00.).

Knonka Copoc, pacnosnoxeHHas 1noja rpadpuyeckuM WHIUKATOPOM, IIpeIHa3HayeHa A 00-
HYJICHHS KOJIMYECTBA TIOJTHBIX 000POTOB.

Ha pucynke 13.3 nokazan ¢parment nporpammsl Taxomerp c nosisiMu BBoJa (I10Jis BBOJa
00pasyrot maTpuily 3x2) KOJIM4eCcTBa 3yObeB 3y0UaThIX Mepeaad BEAYyIero (3a BEAyIIHi TpuHIMA-
eTCs BPAIAIOIIUKC MEXaHNU3M, Ha KOTOPBI YCTAaHOBIIEH ATYMK 0OOPOTOB) M BEJOMBIX BpaIIar0-
IIUXCSl MEXaHU3MOB. 3HAUYCHHE KOJMYECTBA 3yOhEB B OJHOM I0Jie BBojaa OT 1 10 99. BBox 3Haue-
HUI KOJMYecTBa 3yOheB OCYIIECTBISIETCS ¢ KiaBuatypy. [locie BBOa 3HaYCHHS, IS BKIIOYCHUS B
pacuer, HaxaTh KiIaBuiry <Enter> Ki1aBHaTypbl WIM HaXaTh JICBOW KHOTIKOW «MBIIIM» HA JPYroe
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nosie BBojia. CripaBa OT IMOJIeH BBOJIA KOJIMYECTBA 3YObEB pacIiojiaraeTcs Mmoje, B KOTOPOM PacCUm-
TBIBAETCS O0IIIee TIEPEIATOTHOE YUCIIO.

1 1 1
— ¥ —— ¥ —— | = 1.000
1 1 1

Pucynok 13.3

Ecmu HGO6XO)II/IMO HU3MEPATH CKOPOCTH BpalllCHUA HA BpalllaromieMcCda MEXaHHU3ME, K KOTO-
pPOMYy €CTb AOCTYII IJId YCTAHOBKH OAaTYHKaA 060p0TOB, TO B IIOJSIX BBOJAA KOJIMYECTBA SY6I)GB BBO-
OSATCs BCE OOUMHAKOBBIC (e)II/IHI/I‘IHI)IG) 3HAYCHUSL. HpI/I 9TOM HEPEAAaTOYHOC YHCIIO 6YI[CT PaBHATHCA
€IMHHULIE, a Ha TpadUUEeCKOM MHIUKATOpE OyIyT 0TOOpaxaThCsi CKOPOCTh BPAIICHUS U KOJIUYECTBO
MTOJIHBIX 00OPOTOB BPAIIAIONIETOCS MEXaHW3Ma, Ha KOTOPBIH HEMOCPEICTBEHHO YCTAaHOBJICH JATYUK
000pOTOB.

Ecnu uMeeTcst ciio)xHass KHHEMaTUYECKas cXeMa, B KOTOpOfI AOCTYyIl U1 YCTaAaHOBKHU JaT4YUKa
000pOTOB BO3MOKEH TOJBKO K OJTHOMY W3 BPAIAIOIIUXCS MEXaHH3MOB, & H3MEPATh CKOPOCTh Bpa-
IICHUS HAJIO Ha JPYroM BpallaloNIeMcss MEXaHH3ME B ITOH CXeMe, TO, 3Has KOJHYECTBa 3yObeB
IIeCTEpHEH M KOJIeC IO MCCIIEAYEMOTO BPAIIAIOIIErocss MEXaHU3Ma, He00X0AMMO BBECTH 3TH 3Ha-
YeHHs KomdecTBa 3yObeB. [Ipy 3TOM mepenaToyHoe 4uciio OyAeT pacCYMTaHO B COOTBETCTBHH C
YKa3aHHBIMU KOJMYECTBaMHU 3yObeB, a Ha TpadUuecKOM HHIUKATOpe OyayT OTOOpakaThCs CKO-
pPOCTh BpAIICHUS W KOJMYECTBO MOJHBIX OOOPOTOB HCCIEAYEMOTO BPAIIAIOIIErOCs MEXaHU3Ma.
Hwuxe IMPUBCACHBI ITPUMEPDBI, B KOTOPBIX MPEAIOIaractcsa U3MEpsATb CKOPOCTb BpallCHHA Ha Bpa-
IIAFOIIEMCSI MEXaHH3Me, Ha KOTOPOM HET BO3MOKHOCTH YCTAHOBUTH JTATYUK 00OPOTOB.

Ilpumepoi:

Ha pucynke 13.4 npencraBnena KuHeMaTHYECKas CXeMa, Ha IpUMEPE KOTOpoi Oydy omnmuca-
HBI TIpaBUJIa 3aM0JTHEHUS MTOJIeH BBOJA KOJIMYeCTBa 3yObeB. KakmoMy Bary Ha cxeme MPUIIKMCaH Io-

psaaxoBelil Homep. L{udpa Bo3ne kaxa0H MecTepHU 03HAYaeT KOJIMYECTBO 3yObEB y HEe.
32

Bax 4
Pucynok 13.4

1. Matuuk o0OpOTOB yCTAaHOBJIEH Ha Bady 1 (OH CTAaHOBUTCS BEIAYIIMM, TaK KaKk Ha HEM ycC-
TaHOBJIEH aT4yukK). Heo6xoammo n3Meputh CKOPOCTh BpaiieHus Ha Baiy 3. COOTBETCTBEHHO, B TO-
JSIX BBOJIa KOJIMYECTBA 3yObEB BBOJUTCS CIIEAYIOLIUE 3HAUCHMUS:

» B IIEPBOM CTOJIOIIE B YHCIUTEJE 3alHMCHIBACTCA 16 — KOJMYECTBO 3yObEB IIECTEPHH Be-
nyiero Bana I;
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» B 3HaMeHareJe MEePBOTO CTOJIONA 3aruChIBaeTCs 24 — KOJMYECTBO 3yObeB MIECTEPHU Be-
JIOMOTO Bajia 2 (BeIOMBIi [0 OTHOLIEHUIO K Bajy 1);

» BO BTOPOM CTOJIOIIE B YHCIIUTEIE 3aIUCHIBACTCS 8§ — KOJMYECTBO 3yObEB IIECCTEPHH Be-
Jymiero Baja 2 (Beayuui Mo OTHOIIEHUIO K Bay 3);

» B 3HaMeHaTteje BTOPOTO CTOJONA 3amuchiBaeTCss 16 — KOJIMUECTBO 3yObeB IIECTEPHH Be-
JIOMOT0 Baja 3 (BeIOMBIi [0 OTHOLIEHUIO K Bajy 2);

» B YHCIINATEIIE U 3HAMEHATEIe TPETHETO CTOJ'I6IIa BBOATCA CAMHHUYHBIC 3HAYCHMUA.

Ha pucynke 13.5 noka3aHsl 1osist BBoJia KOJMYECTBA 3yObEB U I0JIE MTEPEIATOUYHOTO YHCa C
BBCACHHBIMU 3HAYCHHUAMMA B 3TOM IIPUMCEPE.

16 g 1
—y —w—— | = 0333
24 16 1

Pucynok 13.5

[Tocnie BBoJja HEOOXOAMMBIX 3HAUEHUHN Ha rpapuueckoM MHAMKATOpe OyIeT 0ToOpaxaTbces
pacueTHOE 3HaUYCHHE CKOPOCTU BPALICHUS U KOJUYECTBO IOJIHBIX 000pOTOB Baia 3.

2. JlatTuuk oO0OpOTOB yCTAaHOBJEH Ha Bajly 2 (OH CTAaHOBUTCS BEIYIUM, TaK Kak Ha HEM YC-
TaHOBJIEH J1aT4MK). Heo6X0auMo n3MepuTh CKOpOCTh BpalleHust Ha Bainy 1. CoOTBETCTBEHHO, B IO-
JISIX BBOJIa KOJIMYECTBA 3yObEB BBOJUTCS CIIECAYIOLIUE 3HAUCHMUS:

» B IIEPBOM CTOJIOIC B YHCIIUTENE 3alUCHIBACTCA 24 — KOJMYECTBO 3yObEB IIECTCPHH Be-
JYILIEero Bajia 2;

» B 3HaMeHaTeJe MEePBOTO CTOJIONA 3aMuCchIBaeTCs 16 — KOJMYeCTBO 3yObeB MIECTEPHU Be-
noMoro Baja 1 (Be1oMblii 10 OTHOLIEHUIO K Bajy 2);

» B UHCIIUTEIIC U 3HAMEHATEJIe BTOPOTO U TPETHETO CTOJIOIOB BBOJSATCS €IMHUYHBIC 3HAYC-
HUSL.

Ha pucynke 13.6 noka3aHsl 1oJisi BBO/Ia KOJIMYECTBA 3yObEB U I0JIE MTEPEIaTOUYHOrO YHCia C
BBE/ICHHBIMH 3HAUEHUSMHU B 3TOM IIpUMEpE.

24 1 1
— y—x—— | = 1500
16 1 1

Pucynok 13.6

[Tocne BBOJ1a HEOOXOAMMBIX 3HAUEHUN Ha rpapuueckoM MHAMKATOpe OyneT oToOpaxaThCs
pacueTHOE 3HaYCHHE CKOPOCTU BPALICHUS U KOJUYECTBO IOJIHBIX 000pOTOB Baia 1.

3. JlaTuuk 00OpOTOB YCTAaHOBJIEH HA Baly 4 (OH CTAaHOBUTCS BEAYIIMM, TaK KaKk Ha HEM ycC-
TaHOBJIEH aT4nK). HeoOXommmMo u3MepuTh CKOpOCTh BpaieHus Ha Baiy 1. COOTBETCTBEHHO, B TIO-
JSIX BBOJA KOJIMYECTBA 3yOhEB BBOJIUTCS CIICIYIONINE 3HAYCHHS:

» B IIEPBOM CTOJIOIC B YHCIIUTENE 3aMUCBIBACTCA 16 — KOJMYECTBO 3yObEB IIECTEPHH Be-
ayiiero Bajia 4;

» B 3HaMeHareJe MEePBOTO CTOJIONA 3aMUChIBAeTCS 32 — KOJMYECTBO 3yObEB MIECTEPHU Be-
JoMOTo Baja 3 (BeIOMBIi 10 OTHOLIEHHUIO K Bamy 4);

» BO BTOPOM CTOJIOIIE B YUCIIUTEIIE 3aIUChIBACTCS 16 — KOJIMYECTBO 3yObeB IIECTEPHU Be-
aymiero Bajia 3 (Beayuiuid o OTHOIIEHUIO K Bay 2);

» B 3HAMEHaTeJle BTOPOTO CTOJIONA 3aIUChIBACTCS § — KOJIMYECTBO 3yObEB IIECTEPHU BEIO-
MOTO BaJia 2 (B€OMBIH 10 OTHOIICHHIO K BaTy 3);
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» B TPEThEM CTOJIOIEC B YHCIIHMTENE 3alMCHIBACTCS 24 — KOJMYECTBO 3yObEB IIECTEPHH BE-
Jymiero Baja 2 (Beayuyi mo OTHOIIEHHUIO K Baiy 1);

» B 3HAMEHATEJIe TPETHETO CTOJIONA 3aIMChIBACTCS 16 — KOJMYECTBO 3yOhEeB IIECTEPHU Be-
noMoro Baja 1 (BeOMBIii 10 OTHOIIEHUIO K Bay 2).

Ha pucynke 13.7 noka3aHsl 1oJjisi BBOJAa KOJMYECTBA 3yObeB U MOJIE MEPEAaTOYHOrO YHCia C
BBCACHHBIMU 3HAYCHHUAMMA B 3TOM IIPUMCEPE.

16 16 24
— gy —yx—— | = 1500
32 g 16

Pucynox 13.7

[Tocne BBOJja HEOOXOAMMBIX 3HAUEHUHN Ha rpapuueckoM MHAMKATOpe OyneT oToOpaxaThCs
pacueTHOE 3HauY€HUEe CKOPOCTH BPALCHUS U KOJIMYECTBO MOJIHBIX 000pOTOB Basia |

Jljig u3MepeHus: CKOPOCTH BpallleHUsl U KOJIMYECTBA MOJHBIX 000POTOB, [0 UHTEPECYIOLIEMY
BKJIFOUEHHOMY (pU3M4ecKOMY JMO0 BUPTYyaJlbHOMY KaHaily, HE0OOXOIMMO B TOJI€ CIUCKa (CO CTped-

KOM) ¥ | BIOpaTh Ha3BaHUE ITOTO KaHama. BeiOpaTh HEOOXOAMMBIA KaHA MOXHO JIBYMS
criocobamu:

- Ha)KaTh Ha CTPEJIKY MOJISl U «MBIILIbI0» BbIOpATh U3 PACKPBIBILIETOCS CIIMCKA KaHAJ;

- Ha)KaTh JIEBOW KHOMKOM «MBIILIW» HA I0JI€ U IPU MOMOILU POJIUKA «MBIIINY», JTUO0 KHOMOK
KJIaBUaTyphbl CO CTPEIKaMH <T>u<d> BbIOpATh KaHaJI

Nunukarop UHTErpajbHbIii YPOBEHb | Il roxaseiBaeT MHTErpaNbHBIA YPOBEHD
CUTHAJIA U, IPU MPEBBIIICHUH MAaKCUMaIbHO JIOITYCTUMOIO YPOBHS, IIEPErpy3Ky BHIOPAaHHOTO KaHa-
na. JIBe TpeTbUX YacCTH IOJISI HUHAMKATOPa OTBEACHBI JUIsl YPOBHS CUTHAJIA, HE IIPEBBIIIAIOIIETO MAK-
CUMAaJIbHO JTOMYCTHUMBIH YpOBEHb. UeM BbIlIE YPOBEHB, TEM 0OJIbIIE 3anoyHsIeTca HHaAuKarop. [lpu
IIPEBBIIEHUN MAaKCUMAJIBHO JOIYCTUMOIO YPOBHSI, HHAUKATOP 3aMOJHAETCS IMOJHOCTBEO KPACHBIM
uBeToM. [IpaBblii Kpall MHIMKATOpPA OCTAHETCS KPacHbIM JI0 TE€X IMOp, MOKA MEpErpy3Ka Mo KaHainy
He Oy/IeT CHsATA U MOJIb30BaTellb HE HAXKMET Ha MHJIUKATOP JIEBOM KHOMKON «MBIIIM.

®naxkok ABTO MOPOT CIYXKHUT I BKJIFOUCHHS/BBIKIIIOUEHNS aBTOMAaTUYECKOW/PydyHOH YC-
TaHOBKU BEPXHEr0 M HM)KHEr0 IOpOora BXOJHOTO YPOBHS, 110 KOTOPOMY OYIyT MPOU3BOJUTHCS HU3-
MEpEeHHsI CKOPOCTHU BpalleHHs. YCTaHOBJIEHHBIN (IakOK — IporpaMMa camMa aBTOMAaTUYECKH yCTa-
HABJIMBAET BEPXHUHN U HUKHUM NOpor ypoBHs curHaia. CHATHIN (uiakoK — pa3pelieH pyyHoi BBOJ
BEPXHETO M HUKHETO II0POra ypOBHS CUTHaJa.

[Tonst BBOa, pacioioskeHHbIE 0 (UIaKKOM ABTO IOPOT, CIy)XaT JJisl YCTAHOBKU BEpXHe-
ro U HIDKHETO MOpora B pydHoM pexkume (¢riaxkox ABTO mopor cHAT). Bepxnee nosie BBoja ciy-
JKUT JUIsl yCTAHOBKH BEPXHErO NOPOTa, HWKHEE — JUIsl YCTAHOBKH HIMDKHETO Iopora. BBox 3HaueHui
BEPXHETO M HIKHETO NOpora OCYHIECTBISAETCS C KiaBuaTypy. llocie BBoia 3HaueHui Ha)KaTh Kila-
Bumry <Enter> knaBuatypsl. Ilpu ycraHoBiIeHHOM (Quiakke ABTO MOPOT IOJS BBOJA BEPXHETO U
HIKHErO ITOpora He JOCTYIHBI U BBOJIA 3HAYCHNN. BepXHHI M HM>KHUH MTOPOT YCTAHABIMBAETCS
JUIS UCKJTIOYEHUS JIOXKHBIX cpabaThIBaHUM MpU M3MEPEHUH YacTOThl BpaleHus. (s npaBuibHOrO
M3MEPEHUS 4aCTOThl BPALICHUS BEPXHUM NOPOT HE JOJDKEH MPEBBIIATh MAKCUMAJIBHOIO YPOBHS
CUTHAJIa 110 3TOMY KaHally, H)KHUN NOpOT He JOJDKEH ObITh HM)KE MUHHUMAJIBHOTO ypoBHs. Ompe-
JEIUTh MaKCHUMAJIBHBI M1 MUHUMAJIbHBI YPOBEHb CUT'HAJIA 10 KaHANy, K KOTOPOMY IOAKIHOYEH
IaT4yuk 00OpPOTOB, MOXHO, HallpUMEp, 3allyCTHB IporpaMMmy MHOrokaHaJbHbIA ocuuiorpadg
(nmporpamma MHOrokaHaJbHbIii ocuu/uiorpag omnucaHa B nyHkre 8 Hactosiero PykoBoacrBa
onepaTopa) BEIOpATh STOT KaHaJ U 110 OCIIUJUIOTPaMME OLIEHUTh 3T YPOBHH.

Jlist BBIXOJ@ U3 MPOrPaMMBbl HEOOXOAMMO HaXKaTh KHOMKY [Ed], pacrosioKeHHYIO0 B IIPaBOM
BEPXHEM YTy OKHA.
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14 IIporpamma DJHKO/EP

14.1 Ha3HauyeHHMe NPOrpaMMblI

[Iporpamma JHKoAep npeaHa3HAuEHa JJIs U3MEPEHHS] OTHOCUTEIBHOIO MOJIOKEHHU (Tepe-
MEUIeHHsI), CKOPOCTHU U HaIlpaBJICHUs NEPEMENICHNs TPU MOMOIIM ONTUYECKUX JATYUKOB YIIIOBBIX
WIM JMHEHHBIX HepeMelieHuil (PHKOAEpOB), MOAKIIOUEHHBIX K BXOoAHbIM KaHainam ALIII. IlIpo-
rpaMMa JHKo/Aep MOPOKIAeT BUPTYyaIbHbIE KaHAJbI IEPEMEIICHUS U CKOPOCTH NIepeMelieHus. ITH
KaHaJIbI JOCTYIHBI JIJIs1 TIOCJICIYIONIETO aHalli3a IPYyruMu mporpamMmmamu u3 coctaBa ZETLab.

Ha 6a3e ontuueckux NaTYMKOB CO3/AIOTCSA JATUYMKU JIMHEHHBIX M YIJIOBBIX IE€peMEeLIeHUI.
ToYHOCTh TaKMX HAaTYUKOB MOKET OBITH OT 1 MKM 70 1 MM Npu JAJIMHE U3MEPUTETHHON 0a3bl OT 8
MM 110 3 M. [laTuuku yrioBbIX nepemenieHuit Mmoryr umerb ot 100 no 10000 mapkepoB Ha OAMH
000pOT, T.€. pa3pelieHne MOXKET ObITh OT HECKOJIBKUX I'PalyCoB JI0 5 MUHYT.

OnTHyeckasi TEXHOJIOTUS MPEAIOKMIA PAJl KIIACCUYECKUX CIIOCOOOB ISl IOCTPOEHUS SHKO-
Jiepa - AaTyuKa MpeACcTaBIIAoNero nHHOpMaluio O ABMKEHNUH, MTOJI0KEHUH WM HAIPABJICHUU JIU-
00 HEnmocpeCTBEHHO B U(PPOoBO dopme (aOCOTIOTHBIE SHKOIEPHI), TNOO0 TEHEPUPYIOIIETO MOCe-
JI0BAaTEJIbHOCTh UMITYJICOB (MHKPEMEHTAIbHbIE YHKOJIEPHI).

Jlanee B onucaHuy IporpaMMbl JHKOAEP Peub MOHAET TOIbKO 00 HHKPEMEHTAIBHBIX YHKO-
Jiepax, Tak Kak rmporpamma JHKOJAep MOoCTpoeHa id paboThl TOJIBKO C TAKUM THUIIOM 3THUX JaT4d-
KoB. [IpuHIMn paboThl MHKPEMEHTAIbHBIX SHKOJEPOB MPOUJUIIOCTPUPOBaH Ha pucyHke 14.1. Om-
TUYECKUH 3HKOJIEp COCTOUT M3 TOHKOTO ONTHYECKOTO JMCKAa U CTAallMOHApHOro OJ0Ka - M3MEpH-
TEJIbHOW T'OJIOBKH, BKJIIOYAOIIEel B ce0s MCTOYHUK cBeTa U (oTonerekTop. OnTuyeckuil auck co-
JEPAKUT MOBEPXHOCTh M3 IPO3PAuyHbIX M HEMPO3payHbIX ydyacTKOB. Mapkepamu MOryT ObITh, Ha-
IpUMep, OTBEPCTHSI B METAIJIMUECKOM JIMCTE WM METKU Ha CTEKISTHHOM aucke. [Ipu Bpamenun
JIMICKa, B 3aBUCUMOCTHU OT €r0 TUIa, MapKepbl MPOMYCKAIOT WM MEPEKPhIBAIOT JIyd CBETa, HAIpaB-
JICHHBIA OT CBETOBOT'0 UCTOYHMKA K (POTONPUEMHUKY.

/
/

Kanan A

uBt
u, |

Kanan B

U, t : 4

Pucynoxk 14.1

POTOAETEKTOP FEHEPUPYET CUTHAI C YACTOTOM, PABHOM 4acCTOTE CJIEIOBAHMS KOJOBBIX dJle-
MEHTOB B IM(POBOM (PopMe MM aHAIOTOBBIA UMITYJILCHBIM CHUTHAJ, KOTOPBIN TaK)Ke MOXKET OBITh
ycusieH U ouudposan. [Ipu nobaBieHnn BTOPOM Mapbl CBETOIUOI-POTOTPAH3UCTOP C YIJIOBBIM
CMEIIIEHUEM OTHOCUTENIBHO MEPBON, COOTBETCTBYIOIIMM YETBEPTU MEPHOJA CUTHalIa, MOXKET OBbITh
[I0JIyu€Ha BTOpast MOCJIeI0BaTEIbHOCTh UMITYJIbCOB - KaHall b ¢ (a3oBbIM cMelIeHHEM OTHOCUTEb-
HO kaHana A Ha 90°. IHKpeMeHTalnbHbIN 3HKOIEP, KOTOPBIM UCHOJB3YET JBa ONTUYECKUX KaHaa,
II03BOJIIET OJHOBPEMEHHO Y/IBaUBAaTh pa3pelICHUE MPU U3MEPEHUU IOJIOKEHUS U CKOPOCTH U OIl-
penensaTh HanpaBieHue. TpeTuil KaHall UCOJIb3yeTCs JJIs MPUBSI3KA K HauyaabHONW OTMETKE (METKa
«O»).
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14.2 Onucanue NporpamMmsl

Jliig 3amycka nmporpaMmbsl JHKoAep HeoOxoauMo u3 meHio U3mepenne (pucynok 14.2) na-
Henu ZETLab BeiOpath komaHay JHKoAep. Ha sxpane MonuTopa oTobpasutcs paboyee OKHO TPo-
rpaMMbl JHKoAep (pucyHok 14.3). B 3arojoBke okHa nporpaMmMbl OysieT oToOpaxaTbCsi Ha3BaHUE
IIpOrpaMMbl U Ha3BaHHUE KaHajla, K KOTOpPOMY MOAKIIOUEH kaHal A ((a3a A) oNTHUECKOro JaT4yuKa
nepemenieHus (IHKOAEpa).

A arepeHUE Orofpamerue [e

BoikTMETR NEpEMEHHOND TOKE
BobTHMETR NOCTOAHHOMD ToKA
CenekTHEHEIR BOAETMETD
HacToTorep

P azorerp

T axoreTp

@ JHEOER

Teproretp TC

TeptaataeTp TI1

TenzomeTp

Pucynok 14.2

[ Nepene ueHie
[ cropocTs | -
Epphiug P s | aza & CiarHamn vl []aeTa nopar
W3MEREHMA L =
Perspe weHue 1000 el pazaB [ 0.0000
METOK f 8.1, 2
Metks0 [ ] 0.0000

Pucynok 14.3

IIpumeyaHue: MporpaMMy MOXKHO 3aIlyCTHTh HEIOCPEJICTBEHHO U3 paboued ITUPEKTOPUU
ZETLab (o ymomuanuio: c:\ZETLab\). Ums 3amyckaemoro ¢aiina: Encoder.exe

B neBoit BepxHel yactu pabodero okHa IporpamMmbl JHKOAEP PACIIONIONKEH rpapuuecKuii
MHMKATOP, B KOTOPOM OTOOpa)xaroTCsi U3MEPEHHBIE YIIIOBOE WM JIMHEITHOE nepeMelieHue (IoJio-
KEHHUE) U CKOPOCTh NepeMelleHusl, HHQopMalus 0 KOTOPhIX MOCTYNAeT ¢ BHIOpaHHOTO (BbIOpaH-
HbIX) KaHaja. B 3aBUCMMOCTH OT MOCTaBJICHHOH 3aJaud MepeMelleHne U3MepsieTcs B YKa3aHHBIX
€IMHULIaX U3MEPEHHs], a CKOPOCTh IEpEMELIEHUs B €IMHUIIAX U3MEpeHUs B ceKyHay. Hampumep,
JUI U3MEPEHUS MepeMEIIeHNE B MUJIUMETpax HeoOxoaumo B cnucke Eqununa nsmepenus (crnu-
COK OIMCBHIBAETCS] HUXKE) yKa3aTh €AMHUILY U3MEPEHUs MUJUIUMETPHI (MM), MOCJE 3TOTO IepeMelie-
HUE Ha TpaQUUIECKOM HHIUKATOpEe OyIeT OTOOpaKkaThCsi B MM, a CKOPOCTh MEPEMEIICHHS B MM/C
(MUJUTUMETPOB B CEKYH]TY).

B cnucke ¥ |, pacIoyIoKeHHOM cIipaBa OT Haanucu EnuHuna usmepeHus, BoIOU-
paetcsi, 1100 BBOAMUTCA C KJIaBUATYphl €IMHULIA U3MEPEHUS, B KOTOPOH OyneT oToOpa)kaThCsl CHT-
HaJl 1o BbIOpaHHOMY KaHamny. J{ns BeIOOpa HEOOXOAMMOMN €IMHUIBI U3MEpPEHHs] He0OX0UMO Ha-
KaTh JIEBOM KHOIKOM «MBIIIN» HA KHOTIKY z| CIIMCKA, U, B PACKPBIBIIEMCSI CIIMCKE, BHIOPATh HYX-
HYyI0 eAMHULY u3Mepenus. Eciiu B ciicke HeT Heo0XO0AUMOM eIMHUIBI U3MEPEHHUs], TO, Ha)KaB Ipa-
BOM KJIaBUILEH «MBIIIN» Ha MOJIE CIIUCKA, C KJIaBUATYphl BBECTU TPEOYEMYIO €IMHUILY U3MEPEHHUSL.
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Pa3penienrie MHKpEMEHTAIbHBIX 3HKOJIEPOB OIPEAEISAETCSl KOJUYECTBOM HMIIYJIbCOB 3a
oauH 000poT (pulses per revolution, ppr). B cricke il, PacCIOJIOKEHHOM CIIpaBa OT Hajl-
nucu Paspemenne mMeTok/e.H., BbIOMpaeTcss HEOOXOIUMOE KOJIMYECTBO METOK B YCTaHOBJICHHYIO
eauHUIy u3Mepenus. HanpuMep, MHKpeMEHTAIBHBIN SHKOEP YIIIOBOro nepemerienus umeer 1080
METOK Ha OJuH 000pPOT, COOTBETCTBEHHO 3 METKH Ha OJWH rpaayc moBopora. Heobxoaumo mu3me-
PATH MOJIO’KEHUE PHKOIEpa B TpaJycax ¢ TOUHOCTh U3MEPEHUsS B OJUH rpajayc. i 3Toro, B CIIUCKe
Ennnuna u3dmepeHusi BEIOMpAeTCs €AMHUIIA U3MEPEHUS — TPaychl (Tp.), a B ciucke Pa3pemenue
MeTOK/e.’. yCTaHaBIuBaeTcs 3 (TpU METKU Ha OJMH I'paJyc MOBOPOTa SHKOJEpa). Y CTaHABIMBAET-
csl HEOOXOUMOE Pa3pelIeHNEe HAXKATHUEM JIEBON KHOINKHU «MBIIIN» [0 KHOIKaM : CIIHMCKa paspe-
HIeHUs, MO0, HaXKaB JIEBOM KHOIKOM «MBIIIM» MO MOJIIO CIHCKA pa3peuieHus], TPOKPYTHUB POJIUK
«MBIIINY, JIN00, HaXKaB JI€BOM KHOMKON «MBIIIN» MO MOJII0 CIMCKA pa3pelieHus, BBECTU 3HaYCHHE C
KJIaBHATyphl U HAXKaTh KinaBuiry <Enter>.

[Tox monem cnucka Pa3pemenue merok/e.n. pacnosiaraercsa kHonka COpoc, HaxkaTue Ko-
TOPOM MPUBOAMUT K OOHYJICHUIO 3HAUEHUS NepeMeLIeHUs (TT0T0KEHHUS ).

Onaxku I[lepememenne 1 CKoOpocTh, pacnosoKeHHbIE CIIpaBa OT rpapUuecKoro MHANKA-
TOpa, pa3pellaloT BKJIIOUEHUE/BBIKIOUEHHE BUPTyalibHbIX KaHaioB Ilepememenne u CkopocTh,
MOPOKJIAEMBIX IIPOrpaMMOil JHKOAep. DTU KaHaIbl JOCTYIHBI JJIs MOCIEAYIOLEro aHaau3a Apy-
TUMH [IporpaMMaMu. Y CTaHOBJIEHHBIE (DJIaXKKU — BUPTYaJibHbIE KaHaJIbl BKIIOUEHBI, CHSTHIE — BbI-
KIIFOUeHbl. JIaHHbBIE B ATHX BUPTYAJIbHBIX KaHAJIaX YT B TeMIle 00pabOTKU KaKJI0ro UMITyJbca 6e3
yCpeIHEeHHs. DTO MO3BOJISIET UCCIIE0BAaTh HE TOJIbKO MEPEMEIICHUE U CKOPOCTh MepEMEILEHNUs, HO
U UX HEpaBHOMEPHOCTh. [Ipu BKIIIOUEHHH 3HKOJIEpa COBMECTHO C JPYTMMHU JaTYMKaMU, HallpUMep,
JABJICHUS WJIM TEMIIEpaTyphl, JaHHbIE C ATUX JaTYMKOB U JAHHbIE NIEPEMEILEHUS U CKOPOCTHU Tepe-
MEUIEHHS UJTYT CHHXPOHHO C TOYHOCTBIO JI0 OJIHOTO UMITYJIbCa SHKOAEpa.

Onaxox UHBepcus, KOTOPbIN CTAHOBUTCS TOCTYIHBIM JJIsl YCTAHOBKH WJIM CHATHUSA NP yC-
TaHOBJIEHHOM ¢uaxkke da3a B, mo3BossieT MHBEPTUPOBATh CUTHAJI HAIPABJICHUS MEPEMEILIEHUS.
YcTaHoBIIeHHBIH (DIaXKOK — IPOUCXOIUT UHBEPCHSI, CHATBIM — CUTHAJI HE HHBEPTUPOBAH.

Jliig u3MepeHus MnepeMeleHuss U CKOPOCTH IepeMelieHus Mo (Gu3nueckoMy KaHaiy, K KO-

TOPOMY TOJKJIIOUEH KaHal A 3HKOJEpa, HEOOXOIUMO B T0JIE CIHCKA (CO CTPEIIKOW) il
pacnoJio’KeHHOMY cripaBa oT Hajanucu da3a A, BbIOpaTh Ha3BaHUE 3TOTO KaHaa.

[Ipu ucrnosib30BaHUU B U3MEpEHUsX KaHaia B sHKoaepa HEOOXOIMMO YCTaHOBUTH (MIIaXKOK,
pacIoJIOKEHHBbIN cripaBa oT Hajanucu Pas3a B, U, B cTaBuIeM JHOCTYIHBIM OJIE CIIMCKA x
BbIOpATh Ha3BAaHUE BKIIIOUEHHOIO (PU3MYECKOr0 KaHala, K KOTOPOMY MOJKIIIOUEH KaHall B sHKoe-
pa. Castue dunakka ®a3za B Onokupyer mosie cnucka Beioopa kaHaina B u ¢iakok yCTaHOBKHU MH-
BEPCHH.

[Ipy HEoOXOAMMOCTH BbIYHMCIEHUS aOCOIIOTHOIO IOJIOKEHUS HE0O0XOAMMO YCTaHOBUTH
(braxok, pacmoIOKeHHBIN crpaBa oT Haanucu MeTka (), 1, B CTaBIIeM JOCTYIHBIM TOJIE CIIHACKA

¥ | BbIOpaTh Ha3BaHUE BKIIOYEHHOI'O (PU3MYECKOrO KaHalla, K KOTOPOMY IMOJK/IIOYEH Ka-
HaJl HyJIEBOM METKM 3HKoJepa. Kaxplil pa3, npyu NpoxX0oKAECHUN HYJIEBON METKH I1apbl CBETOAUO/-
(OTOTPaH3UCTOP MPOUCXOTUT OOHYJIEHHE Ha rpauuecKoM MHAMKATOPE M3MEPEHHBIX MOKa3aHWUM
nepemenenus. Hampumep, 310 yn1oOHO Nmpu W3MEPEHUH JUHEHHBIX MEepeMEIIeHH, TpU KOTOPbIX
IIPOMCXOJUT BO3BPATHO-IIOCTYIIATEIbHOE IEpEMENICHUE. Y CTAaHOBUB HYJIEBYIO METKY IOCEpPEANHE
MOYHO M3MEpATH MEPEMEILECHUE B Ty WM JIPYTyI0 CTOPOHY OTHOCUTEIBHO YCTAHOBJIEHHOM HyJe-
BOM METKH.

®naxkok ABTO MOPOT CIYXKHUT I BKIIFOUCHHS/BBIKIIIOUEHUS aBTOMATUYECKON/PydHON yC-
TaHOBKH BEPXHEr0 M HM)KHEr0 MOpOora BXOJHOTO YPOBHS, 110 KOTOPOMY OYIyT MPOU3BOJIUTHCS HU3-
MEpEeHHUsI NTepeMellleHus. Y CTaHOBJICHHBIN (DIakoKk — mporpaMmma camMa aBTOMaTUYeCKU YCTaHaBJIU-
BAaCT BEPXHUM M HUKHUHM MOPOT ypoBHA curHaia. CHATHIA (IaKOK — pa3pelieH pydHoil BBOJI BEpX-
HET0 Y HIKHETO MOpOora ypoBHsI CUTHAJIA.

[Tonst BBOJa, pacioioskeHHbIE 0 (UIaKKOM ABTO IOPOT, CIYyXaT JJisl YCTAHOBKU BEpXHe-
ro U HIXKHETO MOpora B py4HoM pexkume (¢iaxkoxk ABTO mopor cHsAT). Bepxuee nosie BBoja ciy-
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KUT JJI1 yCTAaHOBKHM BEPXHET0 MOpOoTra, HWKHEe — Ui YCTAaHOBKU HUKHEro nopora. BBoj 3HaueHuit
BEPXHEr0 M HIKHETO MOpOoTa OCYLIECTBIISIETCA ¢ KiaBuatypy. [locie BBojia 3HauUeHU HaxaTh Kia-
Bumry <Enter> kmaBuatypsl. [Ipu ycranoBieHHOM (iiakke ABTO MOPOT TOJISI BBOJA BEPXHETO U
HID)KHETO TTOpOora He JOCTYIHBI JJIsl BBOJIA 3HAUYCHU. BepXHUI M HYKHUM TTOPOT yCTAHABIMBAETCA
JUTSL UCKJTFOUEHHUSI JIOKHBIX cpadaThIBaHUM NpU U3MEpPEHUU nepemeneHus. [jig npaBUuaIbHOro u3Me-
pEeHUS MepeMeIleHNs] BEpXHUN TOPOT HE JOJDKEH IPEeBbIIIaTh MAKCUMAJIbHOTO YPOBHS CUTHAJA I10
3TOMY KaHally, HHJKHUH MOPOT HE JOJDKEH ObITh HM)KE MUHHMMAJIbHOIO YpOBHA. OnpenenuTbh Mak-
CUMAaJIbHbIi 1 MUHUMAJIbHBII ypOBEHb CHTHaJla IO KaHaly, K KOTOPOMY HOJKIIIOYEH 3HKOJED,
MOXHO, HapUMeEp, 3aIMyCTUB MporpamMmy MHOrokaHajJbHbli ocun/uiorpadg (mporpamma MHo-
roKaHAJbHBIA ocuuiiorpad omnrcana B nmyHkre 8 macrosimero PykoBoacTBa omeparopa) BbI-
Opath ATOT KaHAJ ¥ [0 OCIMIUIOTPAaMME OLIEHUTH STH YPOBHH.

Numukatrop Murerpanbnbii yposens | ]l noxassBaer mnTerpanbHelii ypoBeHsb
CUTHAJIA U, IPU IPEBBILICHUH MAaKCUMaIbHO JIOIIYCTUMOIO YPOBHS, IIEPErpy3Ky BHIOPAaHHOTO KaHa-
na. [Ipu ycranoBku/cHsaTHN (uiakkoB @a3a B u Metka 0 cripaBa OT 3THX KaHAJIOB OTOOpa)KaroT-
CsI/CKpPBIBAIOTCS CBOM WHIMKATOPHI. J[Be TPEThUX YaCTH IOJISI MHIUKATOPA OTBEACHBI Ul YPOBHS
CUTHAJla, HE MPEBBIIIAIOIIET0 MAKCHMaJbHO JIOMYCTUMBIM ypoBeHb. UeMm BbIllI€ YpPOBEHb, TEM
OoJTbIIIe 3ATIOTHSIETCS. MHAUKATOP. [IpH MpEeBBIIICHNN MaKCUMAIIbHO JJOMYCTUMOTO YPOBHS, WHINKA-
TOP 3aIOJIHAETCS MOJHOCThIO KpacHbIM 11BETOM. [IpaBblil Kpail MHAMKATOpPA OCTAHETCS KPACHBIM JI0
TeX IOp, MOKa Meperpyska 1Mo KaHally He OyJeT CHsTa W IMO0JIb30BaTeNlb HE HAKMET Ha MHAUKATOP
JIEBOM KHOTIKOM «MBIIIIN.

[Ipn wucnonp30BaHUM TNpOrpaMMbl IJHKOJEP COBMECTHO C IpOrpaMMaMu M3 COCTaBa
ZETLab v natuvkamu yrilIOBBIX TIEPEMEIICHUH, TTOJIH30BATEIh MOKET MTPOBOIUTH AHAIIN3 KPYTHIIb-
HBIX KOJICOAHUH M MCIIOJIB30BaTh ATy anmnapaTypy s 3aMeHbl TopcuorpadoB (pucyHok 14.4).

Jlis BBIXOJA M3 MPOrpaMMbl HEOOXOAMMO HaXKaTh KHOIKY [Ed], pacrosIokKeHHYIO B IIPaBOM
BEPXHEM YTy OKHA.
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Pucynok 14.4
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ZETLab [Iporpamma SHKOEP

14.3 TIoakaoueHue JATYNKOB

JlaTuuky JTUHEHHBIX WIK YIJIOBBIX IEPEMEIICHUN MOJAKIIIOYAIOTCS K BXOJHBIM KaHajam
(ALII) ycrpoiict, mpou3BogumMbix 3A0 «DJIEKTPOHHBIE TEXHOJIOTMH U METPOJIOTUYECKUE CUCTE-
MbI», HAIPSIMYIO.

[Tocne noakaoYeHus FHKOAepa K BXOJHBIM KaHainaMm HeoOxoaumo B nporpamme Hacrtpoii-
ka napametpoB ALIII u LIAII BK/IFOUUTH 3TH KaHAJIBI JTUO0 YOSAUTHCS, YTO OHU BKJIFOYEHBI (TIPO-
rpamma Hacrpoiika napamerpos ALIII u INAII onucana B nyHkre 4 Hactosiero PykoBoacrea
onepartopa).

Jliig u3mepenus nepeMenieHus (Moa0kKeHUs) U CKOPOCTU NepeMelieH!s] HE00X0AUMO B IIpo-
rpamMmMme PenaktupoBanue ¢aiijioB mapaMeTpoB HACTPOUTH IMapaMeTpPbl KaHAJIOB, K KOTOPBHIM
MOJAKIIIOUEH 3HKoJep (mporpamma PenakrupoBanue ¢aiiljioB mapamMeTpoB onucaHa B IYHKTE 5
Hacrosero PykoBoacrBa oneparopa). [lapamMerpsl n3MepUTEIbHBIX KAHAJIOB JIOJDKHBI OBITH Ha-
CTPOEHBI OTHOCUTENILHO U3MEPEHUS HAIPsDKEHUs, KaK ToKa3aHo B Tabmuie 14.1:

Tabnuna 14.1
Ne Yygers. Ea. u3m. KY BHemHero OnopHoe CMmem. moct. Ha3Banue kaHaia

npeoop., YCHITUTEJIA 3HAY. ISt COCT.,
B/ex.u3zm. BbIUHCJI. 1B el. U3M.
0,001 MB 1 0,001 0 ®daza A
0,001 MB 1 0,001 0 daza B
3 0,001 MB 1 0,001 0 Mertka 0

Kanannr I U3MCPCHUA BI)I6I/IpaIOTC$I J'IIO6I)I€, HAa3BAaHHUC KaHAJIOB I10JB30BATCJIb BBOAUT IIO
CBOEMY YCMOTPEHHIO.

JUis muTaHUs aTYMKOB MOXKHO MCIIOJIb30BaTh KAaK BBIXOJl BCTPOEHHOrO reHepaTopa (IpH
YCIIOBUM KOMIUIEKTAllUM BCTPOEHHBIM F€HEPATOPOM) B pPEKHME I'€HEPUPOBAHUS CHHYCOUIAIBLHOTO
curHana (pucyHok 14.5) ¢ MOCTOSHHBIM CMEIIEHWEM HYJISI, TaK ¥ BHEIIHUN MCTOYHHUK MUTAHUSI.
[Iporpamma I'eneparTop curnaJioB onucasa B myHkre 18 Hacrosniero PykoBoacrsa oneparopa.

- Curyc2 - fahd -HM - Muna - Brog
+Cage | -Phan | Wy | MM | -fordM [ Mn |- Pain
MapamMeTpel CHHYCOMAANEHOrO CHrHANa
| Hacmoma, §u |Vpoeenn, .= | Crawjerue, B

001000 .00 '0.0000 | 2.3000

& 0 &

| Huowrepn MaHIR |MH6u3uﬂyaanbJﬁ |MH6uMamop YOS HR | Frobanenarit
I I LI BinioveHo

Pucynok 14.5

Ha pucynke 14.6 mokazaHsl OCIMIUIOTPAMMBI CUTHAJIOB, MTOCTYIAIOMIMX OT JaTYMKa yriIOBO-
ro nepemenienus. Ha BepxHel ocruiuiorpaMme moka3aH CUTHaI KaHaima A sHkozepa (dasza A), Ha
cpenHeil — kanan B (¢asza B), Ha HibkHell — curnan HyneBoi Mmetku (Metka 0). IIporpamma MHoro-
KaHAJBHBIH ocuuuiorpadg onvcana B myHkre 8 Hactosmiero PykoBoacTBa oneparopa.
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14023 1 40 14028 1,405 14027 14028 1802 1403 140 a0 14003 14054 14035 1,403 14037
1= 1402058 ¢ Paza B = 1668 uB

1407 14026 18009 1A T403 14052 14033 1404 14025 14038 14037

14023 (e 14026

A5 18037 1,4028 1409 1403 +4031 40 1403 14034 40 14038 14057

Pucynok 14.6
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ZETLab [Iporpamma BUBPOMETP

15 IIporpamma BUBPOMETP

15.1 Ha3na4yeHue nNporpamMmsl

[Iporpamma BuGpomerp npenHasHaueHa Ui U3MEPEHUs CPEIHEKBAPATUUECKUX U MUKO-
BbIX 3HAUEHUH BUOPOYCKOPEHMUSI, BUOPOCKOPOCTH U BUOpPONEPEMEIIEHHUS ITPU MOMOIIM TbE30/1aT-
YUKOB (AKCEJIEPOMETPOB), NOAKIIOYEHHBIX K BXOJHBIM KaHaJIaM aHAJIM3aTopoB curHana. [Iporpam-
Ma Bubpomerp co3naer BUpTyalibHbIE KaHalbl MTHOBEHHBIX 3HAU€HUI BUOPOCKOPOCTH U BUOpOIIE-
pemerenus. CurHansl BUOPOCKOPOCTH U BUOpOTIEpEMEIICHUS TOABEPratoTCcsl GUIbTPALMU HIXKHUX
4acToT ¢ yacToToi cpe3a Ha ypoBHe 3 1b 1000 ['n u GuibTpanuy BEpXHUX 4aCTOT C YaCTOTOU cpe-
3a Ha ypoBHe 3 1b 10 I'u. OTu kaHaNbl JOCTYIHBI /171 MOCIEAYIOUIETO aHalu3a B IpYrux Mporpam-
max ZETLab.

15.2 Omnucanue nporpamMmsl

Jlnst 3amycka niporpamMMbl Buopomerp B menio U3mepenue nmanenu ZETLab neo6xoaumo
BbIOpaTh KOoMaHny Budpomerp (pucynox 15.1). Ha skpane MmonuTopa orobpaszurcs pabouee OKHO
nporpammMbl Bubpometp (pucynok 15.2). B 3arosoBke okHa mporpaMmbl OyJIeT 0TOOpakaThCs Ha-
3BaHUE IIPOrpaMMBbl M Ha3BAHKME KaHAJIA, 110 KOTOPOMY IIPOU3BOIATCA U3MEPEHUS.

A arepeHUE Orofpamerue [e

BoneTrETP NEpEMEHHOrD TOK A BubBpomeTp - AP2038-y

B onbTMETp NocToAHHOMD Toka M AP203Ey =
CenekTHEHEIR BONLTMETD ) 0 ’—_
YacToTorep

Y] 0 | 10-1000 Ty b
Taomerp JHAYEHME
M| 3tkonep s o £Aer
v () Annnayga
Tepranerp TC |:| FoHTpoNE @ Mukoeoe
Tersameam I YopegHEHHE
TeHzameTn Qoie ®1c O1oe

Budporetp
Pucynoxk 15.1

Pucynok 15.2

IIpumeyaHue: MporpaMMy MOXKHO 3aIlyCTHTh HEIOCPEJICTBEHHO U3 pabodell TUPEKTOPUU
ZETLab (o ymomuanuio: c:\ZETLab\). Ums 3amyckaemoro ¢aiina: VibroMeter.exe

B neBoiil yactu pabouero okHa nporpammsl Buépomerp pacronoxeH rpapuueckuil HHIM-
KaTtop, B KOTOPOM OTOOpa)aroTcsl 3HaU€HUsI BUOPOYCKOPEHMSI — HAIIPOTUB OYKBBI A, BUOPOCKOPO-
CTH — HanpoTUB OYyKBbI V 1 BUOpOIepeMeIlleHusl HalpOTUB OYKBHI S.

B pamxke [loporu 3ammThl yCTaHaBIMBAIOTCS MAKCUMAJIbHO JIONYCTUMBIE YPOBHU BHOPOY-
CKOpPEHHUs, BAOPOCKOPOCTU U BUOpOIIEpEMEILIEHUS B TOJISAX clipaBa OT Haanuced A, V u S cooTBer-
CTBEHHO. 3Ha4E€HUs BBOJATCS C KiIaBUaTypbl. CHMBOJIOM-pa3AeIuTeNIeM sl JPOOHBIX YHCEN ABJIS-
eTcsl TOUKa.

Jlyia BKJIIOUEHHUS peXuMa BHOpocTOna HEOOXOAMMO YCTaHOBUTH MOPOTU U BKIIIOUUTH (hia-
#oK KontpoJasb. B aTom pexxume, npu MpeBbIlIeHUH 33JJaHHBIX TOPOTOB 10 YCKOPEHHUI0, CKOPOCTH
WIN TepEeMEIIeHHUI0, HHIMKATOP, PaclOIOXKEHHbIN CIpaBa OT COOTBETCTBYIOILETO MOPOra, MEHsSET
CBOM LIBET C 3€JICHOTO HA KPAaCHBIM U MporpaMma BbIJAET IN100aIbHOE COOOIIEHHE, KOTOPOE MOXKET
HCII0JIb30BaThCs, HAIIPUMEP, JUIsl aBTOMAaTUYECKOM OCTAHOBKH 000PYAOBAHMUSL.

CmpaBa, B BEpXHEM II0JIE CO CTPEIKON (CIHCOK) - ¥ | BeIOMpaeTCsl KaHal BBOJA
curHana. B nmporpamve BuOpomeTp n0CTymHBI KaHAIbBI C €IWHULIAMHA U3MEpPEHUs g Wiu m/c™2, B
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[Iporpamma BUBPOMETP ZETLab

TOM 4YHCIIE U BUpPTyalibHble (TOPOXKIEHHBbIE TakuMH mporpammamu kak ZET®opmyna wiu
@uiabTpanus CUrHAJIOB).

B nonsx co crpenkamu (CHUCKH) ¥ | BbIOMpaTh 3HAUEHUS MapaMETPOB MOKHO
JIBYMSI CITIOCOOaMH:

- Ha)KaTh Ha CTPEJIKY MOJIS U «MBIIIbI0» BbIOPATh U3 PACKPBIBILIETOCS CIIUCKA HYKHOE 3HAUEHUE;
- Ha)KaTh JICBOW KHOTIKOW «MBILIN» Ha MOJIE U NMPH HOMOIIM POJIMKA «MBIIIN», T1O0 KHONOK KJa-
BHATYPEI CO CTPCIKAMHU <T>u<d> BbIOpaTh HY)KHBIN JIEMEHT.

Unpukarop MHTErpaibHbIii ypoOBeHbL CHTHAJA | Il roxasbiBaer yposens u mepe-
rpy3Ky. Eciu ypoBeHb curHajia mpeBbllIaeT MaKCUMAaJIbHO JOIYCTUMBINH YpOBEHb, HHAUKATOP CTa-
HOBHUTCSI TIOJTHOCTBIO KPACHOTO I[BETa, O€3 uyepHoil nmpaBoil yacTu. [IpaBbIii kpail HHIUKAaTOpa OCTa-
€TCsl KPACHBIM JI0 T€X IOp, MOKA M0JIb30BATEb HE HAXKMET Ha HEro JIEBOW KHOIIKOM «MBIILIN.

Huxe HaxoauTcs mose co CTpenkoi (CIUCOoK) ¥ |, B KOTOPOM BBIOMpaeTcs aAuarna-
30H JJIs IPEIBAPUTENIbHON (PUIIbTpALlUK CUTHATIA.

B rpynne 3nauenme MoxHO BbIOpaTh cpenHekBagparuyeckoe (CK3), ammautyaHoe uian
MIMKOBOE 3HAYEHHE OTOOPaKaeMbIX BEJIUYHUH.

B rpynne Ycpeanenne moxxHo BbiOpaTh ycpenHenue 0.1 cexynnpl, 1 cexynna miu 10 ce-
KYH/I.

Jliist BBIXO/Ia M3 TPOrPaMMbl HEOOXO0MMO HaXKaTh KPECTHK [ B BEpXHEM ITPABOM yIJIy OKHA.

Ha pucynke 15.3 nokaszana ocumwiorpamMmma BUOpoyapa. Ha BEpxXHeM Tpaduka CUTHAI yc-
KOPEHHMsI, Ha CpeIHEM IpaduKe CHUTHai1 BUOPOCKOPOCTH, HAa HUKHEM rpaduKe CUTHaj BuOpormepe-
MEIICHUSI.

MHOroKaHansHBIM ocumAaorpad

t=19.36530 ¢ AP35 =-0.0833 g T

10.000
MEHMEHHTE I

[
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Fion-eo kA

;

'

ABTOMALC.
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Pucynok 15.3
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ZETLab Iporpamma MHOT'OKAHAJIbHBIN OCLIUJIJIOTPAD

16 Mporpamma MHOTOKAHAJIbHBII OCLHUJJIOT PA®D

16.1 Ha3nayeHue nporpamMmsl

[Iporpamma MHoOrokaHaJbHblil ocuiiorpadg npegHazHadeHa Juisi OLeHKH (GOpMbl CUTHa-
J1a ¥ U3MEPEHUsS] MTHOBEHHBIX 3HaueHU. CHUHXPOHHO MOTYT OTOOpPa)KaThCsl HECKOJIBKO CUTHAJIOB,
B3ATBIX B OJUH IPOMEXYTOK BPEMEHH, KaXKIblli B CBOMX €IMHHIAX U3MepeHHus. [[nsa cpaBHeHUs
CUTHAJIOB MX OCLMJUIOTPAaMMBbl MO>KHO OTOOpa3uTh B OJHUX OcCsiX KoopauHaTt. [Ipocras u ynoGHas
CUCTEMa YNpaBIEHHUS KypCOpoM U MaclliTadMpoBaHUE TrpaUKOB MO3BOJIAET U3YUYUTh U3MEHEHHUS
Iponecca B LEJIOM U JIETaJIBHO.

16.1.1 OcHosnbvie pynkyuu npozpammol

OcHOBHBIMU (HYYHKIIMOHATHLHBIMHA HA3HAYCHUSIMU POTPAMMBI SBIISTIOTCS:

+ oToOpakeHre GOPMBI U AMIUTHTY/IBI CHTHAJIOB, TIOCTYIAIOIINX ¢ BXO/IHBIX KaHAJIOB;

¥ 33JlaHUe BPEMCHHOTO MHTEpBaJia OTOOPAKCHHSI CUTHAJIOB;

* BBIOOp YaCTOTHOTO JHMAIa30Ha 0TOOPAKACMBIX CUTHAJIOB;

* ru0KOe M3MEHEHUE KOJIMYECTBA OTOOPAKaeMbIX KaHAJIOB;

¥ aBTOMATHUYECKOE MacIITa0MPOBaHNE KaK HECKOJBKHX OJIHOBPEMEHHO, TaK W IO OTICIb-
HOCTH OCIIJIIOTPaMM;

¥ CHHXPOHU3AIUS 110 BEIOPAaHHOMY KaHAITY;

* BKJIFOUCHHUE/BBIKITIOUCHHIE PEXKIMa OCTAHOBKH KaJIPOB;

* IMHAMHYECKOE OTOOpPaKCHHE HWHTETPAJTbHBIX YPOBHEH CHUTHAJIOB, OMpEIEICHUE Tepe-
TPY3KH TI0 KaXJIOMY KaHally ¥ 3alIOMUHAHUE COCTOSIHUS TIEPETPY3KH;

* oToOpakeHHe aOCOJIIOTHOTO BpeMEHH ¢ MOMeHTa mocienHero 3amycka AT wiu ¢ mo-
MEHTa Ha4ajia BOCIIPOM3BEICHHS CUTHAJIOB U3 (paiia;

* CHHXPOHHOE TMO3MIIMOHUPOBAHKE Kypcopa Ha OCHUJUIOTPaMMaXx IMO3BOJISICT OLICHUTh aM-
INIMTYAy BCEX CUTHAJIOB B OAWMH MOMCHT BPCMCHU,;

+ coxpaHeHHe rpapuueckoil U 4ucieHHOW MH(POPMaIMU OTOOpaKEHHON B OKHE Iporpam-
MbI B Oydep 0OMeHa Ui BCTaBKH B TEKCTOBBII peaaKkTop.

16.2 Omnucanue nporpamMmsl

Jlist 3amycka mporpamMMbl MHOTOKaHAJABHBINA ocumiiorpag HeoOxoaumo B MeHIO OTo-
opaxenue (pucyHok 16.1) nanenu ZETLab BoiOpats komanny Ocumiiorpag. Ha skpane MoHu-
TOpa 0TOOpa3uTcs paboyee OKHO MporpamMmmbl MHOrokaHaJIbHbIA ocuuiorpag (pucyHok 16.2).
B 3arosioBke okHa nmporpammsl OyzneT oToOpaxarbcs HazBaHue nporpammbl. Hike pacnosnararorcs
OCLMJIJIOIpaMMbl (BpEMEHHbIE peanu3alii) CUTHAJIOB BbIOpAaHHBIX KaHaoB. CBepXy KaxKIOW oOc-
LMJUIOTPaMMBbl yKa3bIBaeTCs Ha3BaHME KaHaja U U3MepsSEeMble BEMUYMHBI (BpEMS B CEKYH/ax U aM-
IUTUTY/A B €IMHUIAX U3MEPEHUS) OTHOCUTENIBHO MOJIOKEHUS Kypcopa rpaduka.

IIpumeyaHue: mMporpaMMy MOXKHO 3aIlyCTHTh HEMOCPEICTBEHHO U3 paboued ITUPEKTOPUHU
ZETLab (o ymomuanuto: c:\ZETLab\). Ums 3amyckaemoro ¢aiina: OscGraph.exe.

OTofpaieHue rBHBpaTprI Pe
@ Dounnnorpad
@ KrZ-ocumnnarpad
@ HY-nnoTTep
H MpOcMOTp pE3YALT STOE

Pucynoxk 16.1
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Pucynok 16.2

16.2.1 Ynpaenenue Kypcopom u macuimaoupoeanue zpaguxos

[lepemenienue Kypcopa rpaduka Ha Hy*KHO€ BpeMs OCYILECTBISAETCS HECKOJbKUMH CIIOCO-
Oamu:

- IOJIBECTH YKAa3aTelb «MBIIIM» Ha HYKHOE BpeMs, HaXKaTb, U YIEPKUBAS HAXKATOU JIEBYIO
KHOIIKY «MBILIN», T0K/IaThCS MOKa Kypcop rpaduka (BepTHKalIbHAas JIMHUS) HE CPaBHSETCS C ycTa-
HOBJICHHBIM yKa3aTesleM «MbIn». IIpu HaxkaTol U yiep>KUBaeMOU JIEBOM KIIABUIIE «MBIIIW» Kyp-
cop rpaguka OyzneT ciaenoBaTh 3a MEPEMEILEHUEM yKa3aTess «MBILIIN» 10 TpapuKy OCLIILIOrpaM-
MBI;

- IpU aKTHBHOM OKHE Mporpammbl MHOTOKaHalIbHBIN OocumiLIorpad HaKaTh JIEBOW KHOIKOMN
«MBIIIW» Ha 1oJje rpaduka, 1, Ipyu MOMOILIN POJIMKA MBILINY, IEPEMELaTh Kypcop rpaduka;

- IpY aKTUBHOM OKHE ITporpaMMbl MHOTrokaHallbHBIA ocuuiuiorpad nepemelieHrue Kypcopa Bie-
BO OCYILIECTBJISIETCSI HaXXaTHEM U yJIEep’KUBAHMEM KHOINKU KiIaBHATypbl <A> (B JJATMHCKOM pac-
KJIaJKe), BpaBo — <D>.

MacmtabupoBaHue 4YUCIOBBIX OCEM Ui KaXJO0H OCHMJUIOTPAaMMBbl OCYILECTBIISETCS IMPHU
IIOMOIIIM MAHUITYJIATOpa «MbIb». [Ipu nepemenieHnn ykaszarens «MbIIIN» BIOJIb YACIOBBIX 3Ha-
YeHUH ocell yKa3aTellb «MbIIIN» Oy/leT MPUHUMATh BHEIIHUN BUJ B COOTBETCTBHHU C IpEAIoarae-
MBIM JIelicTBUEM MaciuTadupoBanus rpaduka. [locne ycTaHOBKU yka3aTels HaXaTh JIEBOM KHOIKOM
«MBIIIW», JTUOO MPOKPYTUTH posiUK. PacTskeHue win cxaThe rpaguka IpOUCXOAUT MPH HOMOIIU

yKa3arejiel NpUHSABIIUX BUI: 4%, —# — J[JIs TOPU3OHTAILHONU OCU U I , * — JUIsl BEPTUKAIb-
HOM ocu. CIBUHYTH I'paduK BIIPAaBO/BIEBO MM BBEPX/BHU3 MOKHO IIPH MOMOLIY yKa3zaTeiae mpu-

HSIBIIUX BUJ: 4— , —* — ISl TOPU30HTAJILHOM OCH U T , l — JUIA BepTUKaIbHOU ocu. Ecim mno-

CTaBUTDh YKa3aTCJIb «MbIIIN» HA MCPECCUCHUEC YN CIIOBBIX OCCfI, TO OH IIPUMCET BUJ x . HpI/I HaXa-

THUH JICBOM KJIABUIIIH «MBIIIIH)» IIpH yKa3aTeji€ TaKoro BHJa NPOUCXOOUT aBTOMaCHITa6I/IpOBaHI/I€ 110
OCH YpOBHs CHUI'HAJia.
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ZETLab Iporpamma MHOT'OKAHAJIbHBIN OCLIUJIJIOTPAD

16.2.2 Ilepenoc cpagpuueckoit u yucienHoul ungopmayuu 6 meKcmossvle peOaxKmopsvl

Jliia xonupoBaHus rpaduka OTAEIBHO B3ATOM OCHMIIOrpaMMbl (€CJIM UX HECKOJIBKO) Ipo-
rpaMMbl MHOrOKaHaJIbHbIN OcuM/JIOrpad HaxaTh JIEBOM KHONKOM «MBIIIM» Ha IoJie rpaduka
3TOW OCHMJUIOIpaMMBbl U HaKaTh KOMOMHALIMIO «TOpSUMX KJiIaBuul» kKiaBuaTypbl <Ctrl>+ <C>.
I'padux 3anumercs B Oydep Clipboard B popmare * bmp. BeraButh rpadux B 110001 OTKPBITHII
nokyMeHT Microsoft Word wim  Excel MOXHO HakaTueM «ropsiuuX KIAaBHUII» KiIaBUATYpPbl
<Ctr]l >+<V>, win Ha)xaTueM Ha MpaByl0 KHOIKY «MBILIN» U BBIOOPOM B MOSIBUBLIEMCSI MEHIO KO-
Mauasl BeTaBUTD.

Jljis KONMpOBaHMS CONPOBOJUTENBbHON HHPOpPMALMM OTIECIBHO B3SITOM OCHMIIIOIPaMMBI
(ecu MX HECKOJIBKO) HAaXKaTh JIEBOI KHOIKON «MBIIIN» Ha MoJIe rpaduKa 3TON OCHUIIIOrPAMMBI U
HakaTb Ha KHONKY KJIaBHaTypbl <[> (B JaTMHCKOM packiajgke KiaBuaTyphl). BcTaBuTh 3Ty MH-
(dopmainio B 000N OTKPHITHIN TEKCTOBBIM JOKYMEHT MOYKHO Ha)KaTHEM «TOPSYMX KJIaBHUID) Kila-
Buarypsl <Ctrl >+<V>, ywiin Ha)xxaTHeM Ha MPaByI KHOIKY «MBIIIN» U BHIOOPOM B HOSIBUBIIEMCS
MEHIO KOMaH/1bl BcTaBUTh.

ConpoBoaurenbHas nHGOPMALIKSI UMEET CIEAYIOUIYI0 CTPYKTYpY: B IIEPBOIl CTPOKE MUILET-
Csl 3aroJIOBOK OKHA, B JJAaHHOM CJlyyae Ha3BaHHE MporpaMMbl MHOrokaHajJbHbINH ocuuiiorpadg;
BO BTOPOM CTPOKE — 3HAUEHHE BPEMEHHOMN OCH, COOTBETCTBYIOLIEE MOJIOKEHUIO Kypcopa rpapuka;
B TpeTheil — Ha3BaHUE KaHajla U 3HaYeHHE U3MEPSIEMOM BEIMUMHBI (AMILTUTY/bI CUTHAJIA), COOTBET-
CTBYIOILIEE TIOJIOKEHUIO Kypcopa rpaduka.

Jljis KOMMpOBaHMs YHCICHHBIX 3HAUEHUN BPEMEHH M YPOBHSI BUAMMOM 4acTu rpaduka or-
JICIBHO B3SITOW OCHMIIIOTPaMMBI (€CJIM MX HECKOJIbKO) HaKaTh JICBOM KHONKOW «MBIIIM Ha TOJIE
rpaduka 3TON OCIMIIJIOrPAaMMbI M HaKaTh Ha KHOIKY KJIaBUAaTypbl <N> (B JJATMHCKOW pacKiajke
KJaBuatypsl). BcraButh 31y nHopmanuio B J0001 OTKPHITHIM TEKCTOBBIM TOKYMEHT MOXHO Ha-
KaATHEM «TOpSYNX KIaBUI KiaBuaTypbl <Ctrl >+<V> wim Ha)kaTHEM Ha MPaBYIO KHOIKY «MbI-
LIM» U BEIOOPOM B MOSIBUBILIEMCSI MEHIO KOMaH/Ibl BeraBuTh. BeraBnennas nHgopmanus B TEKCTO-
BbIM TJOKYMEHT OyJeT UMEThb CIEAYIOIIYI0 CTPYKTYpY: CHavajaa UIeT CONpPOBOIUTENbHAsS NHPOpMa-
1S, B CIEIYIOIIUX CTPOKaxX OyayT pacrosiaraTbCsi OTCUEThl BPEMEHHU M COOTBETCTBYIOINE YPOBHU
Ha 3TUX oTcueTax. [Ipu KOnUpoBaHUM U BCTABKU YUCIIEHHBIX 3HAUEHUN BPEMEHU U YPOBHS B JIOKY-
MeHThl Excel, To Bo3MoxHO 00paboTka 3T0# HHGOpMAITIU U TIOCTPOEHUE TPA(UKOB.

16.2.3 Ynpaenenue npocpammoii MHozoKananbHulit 0cyun1I0ZpPadh

Knomnku u anemMeHTs! yrpaBlIeHHs! pacioararoTcsl B MPaBOM 4acTH OKHA MPOTPAMMBI.

[Toste, Haxonsmeecs noa Haanucbio UHTEpBaJ, €, CIYKUT I BBOJIa BPEMEHHOI'O MHTEP-
BaJia OTOOpaKeHMs curHaja (TOpU3OHTAJIbHAS pa3BepTKa). MakcUMallbHOE 1 MUHUMAJIbHOE 3Ha4e-
HUS WHTEPBaJA 3aBUCAT OT BBHIOPAHHOTO YACTOTHOTO AMana3oHa OTOOpakaeMbIX CUTHAIOB. Uem
0o0JIbIlIe YAaCTOTHBIN Juana3oH, TeM Oosblie 00beM 00padaThIBAEMbIX JAaHHBIX U MEHbIIE BPEMEH-
HOW WHTEpBaI IUII OTOOPaKEHMsI CHTHAja, COOTBETCTBEHHO, Y€M MEHBIIIE YACTOTHBIA JHAIa30H,
TeM MEHbIIIE 00beM 00pabaThIBAEMBIX NAHHBIX U OOJIBIIE MHTEPBAN I OTOOpaKEHUs CUTHAJIA.
3HavYeHUs] MHTEPBaja BBOJATCA C KJIaBUATYPHI, MPEIBAPUTEIHLHO YCTAHOBHUB KypCcOp B IOJI€ BBOJA
uHTepBana. JIyisi yCTaHOBKM BBEJCHHOTO BPEMEHHOTO HWHTEpBaja HEOOXOJAMMO HaXKaTh KHOMKY
IIpuMeHUTH, PACTIONOKEHHYIO MO/ TI0JIEM BBOJIa MHTEPBaJia, WK KiaBuiry <Enter> kiaBuaTyphl.

Knonka I[IpuMeHUTD, CITY>KUT 1711 YCTAHOBKH BBEJIEHHOTO BPEMEHHOT'O HHTEPBAJIA, & TAKKE
BO3BpaIlaeT B HCXOAHBIM MAcIITa0d JAHHBIC IO OCH BPEMEHH.

B cmomcke ¥ |, mox Hamnmuchkio Yacrora, I'u, BEIOMpaeTcs Y4acTOTHBIN JAUana3oH
oToOpakaeMbIX cuUTHaIOB. {151 BhIOOpa HEOOXOIMMOIO YaCTOTHOTO JAMara3oHa HEoOXOJIWMO Ha-
KaTh JIEBON KHOIIKOW «MBIIIHM» HA KHOTIKY Z| CIIUCKa, M, B PACKPBIBIIIEMCSI CITUCKE, BEIOPATH HYX-
HbI YaCTOTHBIN Auara3oH. YacTOTHBIN Wana3oH 3aBUCUT OT YCTAHOBJIEHHOW YaCcTOThI JUCKPETH-
3auuu, BeicTaBiieHHOU B mporpamMe Hacrpoiika napamerpos AL u LLAII (rmyHkT 4 Hacrosiie-
ro PykoBojacTBa oneparopa).
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B criucke ¥ |, mox Hagnuchio KoJ1-Bo KHJI, BRIOMpaeTcst HE0OX0IUMOE KOJTUYECTBO
OCITMJUIOTPAaMM JUIsl OTOOpa)keHusi B OKHE IporpamMmbl MHOrokaHaJdbLHbIA ocuuiiorpag. Mak-
CUMAJIbHOE KOJIMYECTBO OCIHJUIOrpaMM B OJHOM 3amyllleHHOW mporpaMme MHOTOKaHajlbHbIA OC-
nuiuiorpad MoxeT ObITh BoceMb. {7151 BBIOOpa HEOOXOIUMOTO KOJIMYECTBA OCHMIIJIOTPaMM HE00XO-

MO HaXaTb JIEBOM KHOMKOW «MBIIIN» HA KHOIKY Z| CIIMCKA, U, B PACKPBIBLIEMCS CIHCKE, BbI-
OpaTh HY)KHOE KOJIMYECTBO.

Kax10i1 13 BKIIOUEHHBIX OCLMIIONPAMM JUIsl OTOOPa)KEHUsI CUTHAJIA MOYKET ObITh IPUCBOEH
0001 BKJIFOUYEHHBIN (pU3NYeCKUil KaHa, J100 110001 BUPTyallbHbIN KaHal. BupTyanbHble KaHAIBI
MOPOKJIAIOTCS COOTBETCTBYIOIIMMHU NpoTrpamMmamu (IporpamMmbl (UIbTpALMU, F€HEpalud CHUTHa-
JIOB, TEH30METPUU M TEPMOMETPUU, U Jp.). [Isi npucBoeHUs: ocUUIOTpaMMe BbIOPaHHOIO JUIs
O0TOOpakeHUsl KaHajla HeoOXOJUMO HaKaTh MPaBOM KIABUIIEH «MBIIIN» HA Ipa@HUuecKoM IoJe
3TOW OCHWJUIOIPaMMBbI M, U3 PACKPBIBLIETOCS CIHCKAa KaHAJIOB, BBIOpATh HEOOXOIUMBINA KaHal.
[IpucBOEHHBIN ATOM OCHMIUIOrpaMMeE KaHajl B CIIMCKE BHIOOpA KaHAJIOB Oy/neT OTMEUYEeH (IIaKKOM.
[Tocne npucBoeHus KaHajla OCHUJUIOTpaMMe Hajl €€ rpa@uuecKuM MoJieM U3MEHHUTCS] Ha3BaHHE Ka-
HaJja, C TOro KOTOpoe ObLIO 70 BHIOOpA, HA TO KOTOPOE BHIOPAHO.

KHonka ABTOMAcC. CII)KUT JJIs aBTOMaTHYECKOro MaclTabupoBaHMs (MpUBEICHHE Mac-
mTaba rpaduka K ypoBHIO CUTHAJIa) BCEX OJTHOBPEMEHHO OCITHJLIOTPAMM I10 OCH YPOBHSI.

Ecnu HEeoOxoauMoO Impou3BECTH aBTOMAaTHYECKOE MacllTaOMpOBAaHUE OTAEIBHO B3SITOM OC-
LHUJUIOTPAMMBL, TO HEOOXOAUMO MOMECTUTh KYpPCOp «MBILIN» B JIEBbI HM)KHUM YroJjl IIKaJbl Tpa-

¢uKa u npu NpUHABLIEM rpapUuecKuil BUJ x KypCOp€ Ha)KaTh JIEBYIO KJIABHILY «MBIIIN.

Knonka CTapTr 3amyckaer npoiecc HenpepbIBHOIO OTOOPAKEHUsI CUTHAJA, [IPU 3TOM OOHY-
JISIOTCSL HAKOIUICHHBIE IaHHbIE, a Ha3BaHUEe KHOMNKHU MeHseTcst Ha Cro.

Knonka Cron (may3a) ocTaHaBiIMBaeT IPOLECC HEMPEPHIBHOTO OTOOpaKEHUs CUTHAJIA, ITPU
3TOM Ha3BaHHE KHOINKHU MeHseTcs Ha Crapr.

Knonka 3anuch 1o3BoJisieT 3amucaTh HAaKOIUIEHHbIE JTAHHBIE OJHOBPEMEHHO IO BCEM OC-
HUUIoTpaMMaM OJHON MporpaMMbl MHOTOKaHaIbHBIN OCIMIIIOrpad 3a yCTaHOBJICHHBIM MHTEpBAI
B TEKCTOBBIN (hailn ¢ pacmupenueM *dtn. HaxaTre Ha KHONKY OTKpPbIBA€T CTaHIApTHOE TUAJIOrO-
BO€ OKHO, B KOTOPOM IIpe/jaraercsi ykazaTb AUPEKTOPHUIO JUIs coxpaHeHus (aiiina, u UMs 3TOro
daiina. dupexropus o ymondanuto — C:\ZetLab\resspect\. CtpykTypa daitna npencrabiena B Tad-
mune 16.1.

TabGmuna 16.1

E;I::zsl Crpoxkn Onucanue
1 Bpemennas peannszanus cursana HanmenoBanue 3anucu
2 Curuain 3 Ha3sanue xaHaia BBoa curtaia
3 Ilycras cTtpoka
4 YacToTHBIN qUana3oH — Y CTaHOBIIEHHBIN YaCTOTHBIN IHANIA30H IS OTO-
ot 0I' o 25000.0000001 1 OpaxeHusl CUTHaJIa
5 Hara: 10-08-2005 Jata 3anucu daitna
6 Bpemsi: 20:02:47 Bpewmst navana 3anucu daiina
7 Bpemst Curnanl Curnan2 Curnanl | 3aroJioBK CTOJOIIOB JTaHHBIX
8 Cc MB MB MB Enununer namepenus (1o croaodmam)
95t 1 OG- Pacrnionaratorcst uncieHHble 3HaUEHUsI TaHHBIX, NIPE/ICTaBICHHbIE B (hopMare ¢

MJIaBAOIIEH 3amaToil. B kauecTBe pazjaenuTess 1enol u JpoOHOM YacTu uc-

pi | HINEC CTPOKU
yIo p IMOJIB3YCTCA TOYKA.

Knonka YUrteHne 1o3BojsieT IpOCMOTPETh 3allCaHHbIE paHee (ailyibl OCHUIUIOTPaMM C pac-
mupenueM *.dtn. Haxxatue kHonku UTeHMe OTKpHIBAE€T CTaHJAPTHOE JUAIOIOBOE OKHO OTKPBITHSA
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(aiina ansa urenus. [locie BeiOopa HeoOxoaumMoro ¢aiiia coxpaHeHHbIE TaHHBIE U3 ATOTO (aiia co
BCEMHU HACTPOMKaMU MO KaHajiaM 0TOOpassTcs Ha rpapuueckoM MoJje nporpaMMbl MHOroKaHa b-
Hbli ocumiuiorpad. Ha pucynke 16.3 nokazana nporpamma MHoOrokaHajabHbI ocuuuiorpag c
MIPOYTEHHBIMU JTAHHBIMU M3 3alMcaHHOro (Qaiina. Iy nepexona B OOBIYHBIA pexUM (PEXKUM pe-
aJIbHOTO BpeMEHH) pabOoThl IPOrpaMMbl HEOOXOIMMO MTOBTOPHO HAaXKaTh KHONKY UTeHue.

MacmtabupoBanre 1 KOIMMPOBAHKUE YHUCICHHON MH(OPMAIMK OCLMIIIIOIPaMM OCYILECTBIISI-
€TCsl TaK K€, Kak U IpHU paboTe MporpamMmbl ¢ CUTHAIAMH B peaIbHOM MaclliTabe BpEeMEHH.

Jlisg BbIXOJA M3 peXuMa YTEeHUs HEOOXOAMMO OTXKaTh KHONKY UTeHHe HakaTHEM JIEBOI
KJIABULIM «MBIIIW», TIPU 3TOM IporpamMma MHOrokaHajdbHbIA OCHMJLIOrpad MepecTpouTcs Ha
paboTy ¢ CUrHajJamMu B pealbHOM MaclITade BpEeMEHHU.

Numukatop MHTerpaibHblii ypoBeHb | I roxaseBaeT uMHTErpaNbHBIA YPOBEHD
CUTHAJIA U, IPY MPEBBIILIEHUN MAaKCUMaJIbHO JOMYCTUMOIO YPOBHS, IEPErPy3Ky COOTBETCTBYIOLIETO
KaHaja. J[Be TpeThbuX 4acTH MoJIis MHIAMKATOPA OTBEJCHBI /Ul YPOBHS CUTHAJIA, HE IPEBBILIAIOIIETO
MaKCUMAJIbHO JIOIYCTUMBIM YypoBeHb. UeM BbIlLIE YPOBEHb, TEM OOJIbLIEC 3aIOJIHAETCS MHAUKATOP.
[Ipy mnpeBbllIEHHH MaKCHUMAaJbHO JOIYCTUMOIO YPOBHS, WHAMKATOP 3alOJHSAETCS MOJHOCTBHIO
KpacHbIM 1BeTOM. [IpaBblii Kpail ”HAMKATOPA OCTAHETCA KPaCHBIM J0 TeX MOp, MOKA Ieperpyska mno
KaHajy He Oy/eT CHATa U MO0Jb30BaTellb HE HAKMET HAa MHIUKATOP JIEBOM KHOMKOM «MbIn». Ko-
JIMYECTBO UHAUKATOPOB OyJIET COOTBETCTBOBATh KOJIMYECTBY OTKPBITHIX OCIIHIIIIOIPAMM.

[Ipu ycranoBke dnaxka CoBMell CUTHAIBI BCEX BKIIOYEHHBIX OCLUIUIOIPaMM 0TOOpa3sTCs
B OJTHOM KOOPAMHATHOW CETKE Ha OJHOU ocImuiorpamMme (pucyHok 16.4). DTa onuus ynoOHa mpu
CPaBHEHHMH OJHOTHITHBIX CUTHAJIOB.

Jlist BBIXOAA M3 peKHUMa COBMENICHHS HeoOXxoauMo cHATH (uiakok CoBmemt. [lpu sTom,
CUTHaJIbl OTOOpa’k€HHbIE Ha COBMEUICHHOW OCLWUIOIpPaMMeE, paclpeAessTcss MO OTIEIbHBIM OC-
nuuiorpammaM. Ocuuiuiorpamm OyAeT 0TOOpa)KeHO CTOJIBKO, CKOJBKO B criucke Kou-Bo kni Oy-
JIET BBIOPAHO KaHAJIOB AJIsl OTOOpaKEHHUSI.

Ipumeuanue: [Ipu ycranoBneHHOM ¢uiakke CoBMeml. HeNb3sl BbIOMpaTh O0TOOpaskaeMble

KaHaJlbI.

j B - tha d 2. CLIH) i
t=0.00208 c Curnanl B75.772705mB WHTEpEan, © t=0.00216 ¢ Curnanl = -42.3 mB Curnan2= 0.2 wB WHTEpEan, ©
: : 0.010 i i | 0.0
1000
YacToTa YacToTa
2506y | 250Ky | v
Kon-50 kHn i Kon-50 kHn
2 [se
o L
i
| o
i 0001 0.002 0003 0.004 e
t=0.002058 ¢ Curnan2 240.217896mB Bpema, o
617 832060 o 08992160
OBHoE netive E OBHoE netive
1000
1 cer | 1 cer -
Cwew,"0" % Cwew,"0" %
0 = 1000 0 =
& [ curepa [curspa
OkHo He [ i T i OkHo He
1500
1000 FRoseHe, % | | | ¥poEeHs, %
FporT i I I I FporT
a 0.001 0.002 0,003 0.004 a 0.002 0.004 0,006 0,005
Pucynok 16.3 Pucynok 16.4

[Tone nox Haanuceio Bpems, ¢, oToOpa)kaeTcst BpeMst B CEKYHAaX, OTCYUTHIBAEMOE OT MO-
MeHTa nocieanero 3amycka ALl wim ¢ MOMeHTa Hayana BOCIPOU3BEACHUSI CUTHAJIOB U3 (aiiia.

B cnucke ¥ |, nox Haanucbio OOHOBJIEHHE MOYKHO BbIOpATh YaCTOTY OOHOBJIEHHUS
OCLIMJJIOTPaMM: MEJIEHHO — OJIMH pa3 B CEKyHAY; ObIcTpo — oauH pa3 B 0,1 cexyHsl. Jlins BeiOOpa
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HE00X0IMMOM 4aCcTOThI OOHOBJIEHUSI HEOOXOUMO HAXaTh JIEBOM KHOMKON «MBILIM» HA KHOTIKY Z|
CIIMCKA, U, B PACKPBIBILIEMCS CIICKE BbIOPATh YAaCTOTY OOHOBJICHHUSL.

B criucke il, non Hannucbio Cmenr 0", % 3amaeTcs ropu3oHTAIBHOE (BIOJIb
BPEMEHHOM OCH) CMEIIEHHE CUTHalla. [|'OpU30HTaIbHOE CMEILEHUE 3a7aeTCs B MPOLIEHTaxX. YBEJH-
YyiBas WM YMEHbILasg CMEIIEHUE MOYKHO YCTaHOBUTH MPOCMATPUBAEMBIN CUTHAI B yJ00OHOE I10JIO-
KEHHE Ha OCLUJUIOrpamMMe. Y CTaHaBIMBAETCsl HEOOXOJMMOE CMEUICHHE Ha)KaTUEM JIEBOW KHOIIKH
«MBIIIN» IO KHOTIKaM : CIMCKa CMEILEeHHUs, 100, HaXaB JIEBOW KHOMKON «MBIIIKY 10 MOJIIO CIIU-
CKa CMEILEHUs, IPOKPYTUB POJIUK «MBILIN», JTUO0, HAXKaB JIEBOM KHOIMKON «MBIIIN» IO IMOJIIO CIH-
CKa CMEIIIeHUsI, BBECTHU 3HAUEHUE C KJIABUATYyphl U HaXaTh Kiapuiry <Enter>.

VYcranoBka Quiaxkka CHHXPO MO3BOJIIET BKIIOYUTH PEXKHUM CHHXpOHU3auuu. Pexxum cun-
XpOHU3aLMHU MO3BOJISET MOJIYYUTh YCTOMYMBOE M300pa)keHHe curHaia Ha ociuuiorpamme. Cun-
XpOHU3aLUs OCYILECTBISETCS 110 YCTaHOBJICHHBIM IIOPOTOBOMY YPOBHIO U ()POHTY OJIHOTO U3 BbI-
OpaHHBIX Ul 0TOOpakKeHUs KaHaIOB IporpaMmmbl MHOrokanaabHblil ocuuiiorpad. [lonoxenue
0TOOpakaeMbIX CUTHAJIOB OTHOCUTEJILHO TOYKH CHHXpPOHHM3alMH 3anaercs B noje Cmem. "0", %.
[Ipu cusitun naxkxka CHHXPO PEXUM CUHXPOHU3AIUU OTKIIIOYAETCSL.

B cnucke ¥ |, moa Hagnmuckio OkHO Ne, BEIOMpAETCS OCIMILIOTPAMMa, OTHOCH-
TEIbHO CUTHAJla KOTOpPOM OylneT Npou3BOAUTHCS CHHXpoHu3auus. Hymepamnus ocuusiorpamm
(oxoH) — cBepxy BHU3. [Ipu cHaToM uiaskke CHHXPO 3TOT crucok 3abiokuposaH. st BeIiOopa He-
00X0IMMOM OCIIMIIIIOTpaMMbl, OTHOCUTEJILHO CHUTHAJIa, KOTOPOW OyAeT MPOU3BOAUTHCS CUHXPOHH-
3a1usi, HE0OX0AMMO HaXaTh JIEBOM KHOIMKON «MBIIIN» HA KHOIKY Z| CIIMCKA, U, B paCKpbIBLLIEMCS
CIHCKE BbIOpaTh HOMEP OCHMIIOTPaAMMY.

B cnmcke il, [0J1 HA/ANKUChIO YPOBeHb, % 337aeTCid NOPOTOBbIM YpOBEHb CHH-
xpoHu3zauuu. [Toporoselif ypoBeHb 3a7aeTcs B MPOLIEHTAaX OT OTOOpa)kaeMoro Auana3oHa YpOBHS
curHana. [loporoBelii ypOBEHb CHHXPOHM3AIMU OTOOpPa)KAaeTCSd B BHJIE TOPU3OHTAIHHOW TEMHO-
3eneHoi nuHuU. lpu cHsITOM Quiakke CHHXPO 3TOT CHMCOK 3a0JI0KHpPOBaH. Y CTaHABIMBAETCS He-
00XOIMMBII MOPOTOBBIM YPOBEHb HAXKATUEM JIEBOM KHOIKH «MBIIIN» 110 KHOIIKaM : CIIMCKA I10-
pOroBOro ypoBHS, J1M00, HaXaB JIEBOM KHOIKOM «MBIIIM» 10 TOJIO CIHCKa MOPOTrOBOTO YPOBHS,
IIPOKPYTUB POJIUK «MBILIN», 100, Ha’KaB JIEBOW KHONKON «MBIIIN» 10 TOJI0 CIUCKA OPOTrOBOrO
YpOBHS, BBECTH 3HAYEHUE C KJIABUATYphl U HaXxaTh KinaBuuly <Enter>.

Konku nox Hagnuceio @POHT 33Jal0T PEXKUM CUHXPOHM3AIMM 10 HapacTaronieMy (Haxara
KHOIIKA [ + ) MM yObIBaroleMy (HakaTta KHOIKa | - ) GpoHTy curHana. Ilpu cHaTtom ¢uaxke
CHHXPO 3TU KHOIIKU 3a0JI0KHPOBAHBI.

Jliist BBIXOJ@ U3 MPOrPaMMBbl HEOOXOAMMO HaXKaTh KHOMKY [Ed], pacrosioKeHHYIO B IIPaBOM
BEPXHEM YTy OKHa.
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17 Hporpamma XYZ-OCHUJIVIOTPAD

17.1 Ha3HauyeHHe NPOrpaMMBblI

[Tporpamma XYZ-Ocunsuiorpad npenHasHavyeHa sl OLEHKH (POpPMBI CUTHAIA, U3MEPEHUS
MTHOBEHHBIX 3HaUE€HUH U 0TOOpa)KEeHUs apaMeTPUUECKON 3aBUCUMOCTH CUT'HAJIOB.

NmeroTcst Tpu mocienoBaTeaIbHOCTH, 3aBUCSIINE OT BpemeHu: X(¢), Y(t) u Z(t). OTHOCHUTEID-
HO JUISl 3TUX MOCJIEI0BATEIbHOCTEH M0JIb30BATENb MOKET OCTPOUTH!

v BPEMEHHYIO PEATM3ALMIO B INIOCKOCTH (X,t), (y,t) win (z,t);

v/ mapaMeTpuuecKyro KpUBYIO (X,Y), (X,2) win (y,z), e x=X(t), y=Y(t), z=Z(t), T<t<T +
AT na miockoctsax XY, XZ wm YZ

v/ apaMeTpuYecKyo KpUBYIO (X,Y,t), (X,2,t) win (y,z,t), rae x=X(t), y=Y(t), z=Z(t), T <t <
T + AT B TpexmepHoM BHzie B npocTpancTBax XY T, XZT wimm YZT;

v/ apaMeTpuuEecKyIo KpUBYIO (X, Y, ), rje x=X(t), y=Y(t), z=Z(t), T <t <T + AT B Tpex-
MEpPHOM BH/IE B ITpoCcTpaHcTBE XYZ.

17.2 Onucanue NporpamMmsl

Jiisa 3anycka nporpammsl XYZ-Ocuuiuiorpag zHeo6xonumo u3 MmeHio Orodpaskenue (pu-
cynok 17.2) nanemu ZETLab Bvi6pats koMmanay XYZ-ocuuiuiorpadg. Ha skpane MmoHuropa oTo-
Opasutcs pabouee okHO nporpamMmbl XY Z-Ocuuaiiorpad (pucynok 17.2). B 3arosioBke okHa mpo-
rpaMMbl OyneT oToOpa)kaThCsl Ha3BaHUE IMPOrpPaMMbl U HaWMEHOBaHUE 00pabaThIBA€MOro KaHaja

(xaHaJIOB).
Ll XYZ-Ocumnnorpad - (Kanani | Feneparop 2 | Kanand )

MHTepesan, o
| 10.000

(Fome]
YacToTa
:”z;s'.'on.;r[.i, =
Kawand ()
[t 9]
OrofpakeHue rEHEPaTDFI_bI Pe L o
Deumnnorpad: | enepaTop {5
F KaHan 3 (Z)
E HYZ-0CUMANarpag Mkerond [
Y -NoTTEp T B
|E| MpoctaoTp pesyneTaros sl &
DAHOE NEHWE

50.1 CEK v |

Pucynok 17.1

CTon

Januck

Pucynok 17.2

IIpumeyaHue: MporpaMMy MOXKHO 3aIlyCTHTh HEITOCPEJICTBEHHO U3 pabodell TUPEKTOPUU
ZETLab (o ymomuanuro: c:\ZetLab\). Ims 3amyckaemoro daitna: XY OscGraph.exe.

17.2.1 Ilepenoc cpagpuueckoit ungpopmayuu ¢ mexkcmoasvle peoaKmopol

Jlst kommupoBanus rpadukos mrodoro u3 BuaoB (XT, YT, ZT, XY, XZ, YZ, XYT, XZT,
YZT nmn XYZ) nporpammbsl XYZ-Ocuuniiiorpag Haxarb J€BOH KHOTKOM «MBIIIM» HA I0OJIE Tpa-
¢uKa 1 HaXKaThb KOMOMHAIIMIO «TOPSYMX KIaBUID KiaBuaTypsl <Ctrl> + <C>. ['paduk 3anuiercs B
oy¢ep Clipboard B dopmare *bmp. BeraButh rpaguk B a10001 OTKpBITBINA JTOoKyMeHT Microsoft
Word unu Excel MoxHO Ha)kaTueMm «ropsyux KjiaBui» KiaaBuaTypsl <Ctrl> + <V>, unu Haxatuem
Ha IPaBYI0 KHONKY «MBIIIKN» U BBIOOPOM B MOSIBUBLIEMCS] MEHIO KOMaH 1kl BCTaBUTh.
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17.2.2 Ynpaenenue Kypcopom u macuimaoupoeanue zpaguxos

[lepemenenue kypcopa rpaduka Ha HyxHoe Bpems i miaockoctedt XT, YT u ZT ocyme-
CTBJIIETCSI CIEYIOUIMMH CIIOCOOAMU:

- IOJIBECTH YKAa3aTelb «MBIIIM» HAa HYKHOE BpeMs, HaXaTb, W YJIEPKUBAS HAKATOU JIEBYIO
KHOIIKY «MBILIN», T0KJIAaThCS MMOKa Kypcop rpaduka (BepTHKalbHAas JIMHUS) HE CPABHAETCS C yCTa-
HOBJICHHBIM yKa3aTesleM «MbIn». [Ipu HaxkaTol U yiep>KUBaeMOU JIEBOM KIIABUIIE «MBIIIW» KYyp-
cop rpaduka OyzeT clieI0BaTh 3a EPEMELICHUEM YKa3aTelsl «MBIIIN 10 rpaduKy;

- IpU aKTUBHOM OKHe nporpammbl XY Z-Ocuuiorpad HakaTh J€BOM KHOIKOM «MBIIIN» Ha HO-
ne rpaduka, U, Ipu MOMOIIY POJIMKA «MBIIINY, IEpEMEIaTh Kypcop rpaduka;

[lepemenenue kypcopa rpaduka Ha Hy)kHOe 3HaueHue uist riockocteit XY, XZ u YZ ocy-
LIECTBIIIETCS CIIEIYIOIKUM CIIOCOOOM: MOJBECTH YKa3aTelb «MbIIIN» Ha HY)KHOE 3HaUEHUE, HaXaTb,
U yIep)KUBas Ha)XaTo JIEBYIO KHOIIKY «MBILLIN», JOKIAThCs MOKa Kypcop rpaduka (mepekpemnieH-
HbI€ TOPU30HTAJIbHAS U BEPTUKAJIbHAS JIMHUU) HE CPaBHSETCS C YCTAHOBJIEHHBIM yKa3aTeJIeM «Mbl-
. [Ipu HaxkaToit U yaep>KuBaeMoM JIEBOM KIIABHUIIE «MBIIIN» Kypcop Tpaduka OyaeT cienoBaTh
3a MEePEeMEILEHUEM yKa3aTelsl «MBILIN [0 TpauKy.

MacmrabupoBanue uucioBsix oceit s miockoctet XT, YT, ZT, XY, XZ u YZ ocymect-
BIIAETCS IIPU ITOMOIIM MAHUITYJIATOpA «MBbIIIbY. [Ipu nepemenieHnn ykasareis «MbIIIW» BJOJb YU-
CJIOBBIX 3HAYEHHMM OcCell ykazaTeslb «MbIIIN» OYyJeT MPUHUMAaTh BHEUIHUI BHUJ B COOTBETCTBHH C
IpearnoaraeMbpIM JeiicTBueM MaciuTabupoBanus rpaduka. Ilociae ycTaHOBKM yka3aTens HaXartb
JIEBOM KHOTIKOW «MBILINY, TUOO MPOKPYTUTH POJIMK. PacTskeHnue i cxarue rpaduka NpoucxXoIuT

TIpH MOMOIIM yKasaTeNnel NPUHABIIMX BUJ: ¢, - — Ui TOPU3OHTAIBHON OCH U ] , * — s
BepTUKAIbHOU ocu. CABUHYTH rpauK BIPABO/BJIEBO UM BBEPX/BHU3 MOKHO MU IOMOIIHU YyKa3a-
TeNed MPUHABIIUX BUJ: +—, —* — JUI1 TOPU30HTAIBHOW OCH H T , l — JUIsl BEPTUKAJIBHOU OCH.

Ecau noctaBuThH YKa3aTeCjib «MbIIIN Ha IEPECCUCHUC YN CITOBBIX OCGI71, TO OH IMPUMCET BU X . HpI/I

HaXaTHH JIEBOM KJIABUIIU «MBIIIN» MPH yKa3aTejae TaKoro BHAA IMPOUCXOJUT aBTOMAcCIITaOUpoBa-
HUE I10 OCH YPOBHS CUTHAJIA.

B tpex meprom Buze (XYT, XZT, YZT u XYZ) curnan (OTHOLIEHUE CUTHATIOB) MOKHO BH-
3yaJIbHO paccMaTpUBaTh C JIt00OI CTOPOHBI, Bpallias €ro BOKPYT TPEX B3aUMHO MEPHEHINKYISPHBIX
oceil. BpaleHue BOKpPYr Tpex B3aMMHO NEPIEHANUKYISAPHBIX OCEH OCYHIECTBISETCS CIEAYIOIIAM
o0pa3oM — Haxxumasi U yJEep>KUBas JIEBYI0 KHOIIKY «MBIIIN», NEpeMelas ee Mo mnoiw rpadpuka
XYT, XZT, YZT nnu XY Z Bpaiuats rpaduk BOKpyT 110001 U3 OCel.

VYeenuuenue ninu ymenbuieHue Buga XYT, XZT, YZT unmu XYZ ocyliecTBiseTcsl Bpallie-
HUEM POJIMKA «MBILIN.

JIBoifHOE Ha)aTHe JIEBOM KHOMNKHU «MbILIN» 10 Tpaduyeckomy nonto Buga XYT, XZT, YZT
nin XY Z Bo3Bpaniaer rpaduk B UCXOIHOE MOJI0KEHHE 110 OTHOLLIEHHUIO K OCSIM U MacIITagy.

17.2.3 Ynpaenenue npocpammoii XYZ- ocyunnozpagh

Kuomnku u anemMeHTs! yrpaBlIeHHs! paclioiararoTcsl B MPaBOM 4acTH OKHA MPOTPaMMBI.

[Tose, Haxomsmeecs noa Haanucbio UHTEpBaJ, €, CIYKUT I BBOJIa BPEMEHHOTIO MHTEP-
BaJila OTOOPaKEHUS OTHOIIECHUW CUTHAJIOB (TOPU30HTAJIbHAS pa3BepTKa). MakcMMalbHOE U MUHU-
MaJIbHOE 3HAYCHUSI MHTEpPBaJIa 3aBUCAT OT BHIOPAHHOTO YaCTOTHOTO AHMAarna3oHa 0TOOpa)kaeMbIX OT-
HOIIICHUHW curHaioB. Yem OobIe YaCTOTHBIN aUana3oH, TeM O0ojbine o0beM o0pabaThIBaeMBbIX
JAHHBIX ¥ MEHBIIIE BPEMEHHON MHTEPBAJ I OTOOpaKEHUSI OTHOIIEHUSI CUTHAJIOB, COOTBETCTBEH-
HO, YeM MEHBIIIE YaCTOTHBIN JAMana3oH, TEM MEHbIIe 00beM 00pabaThIBaeMbIX JAHHBIX W OOJIbIIE
WHTEPBAJ JUJIs1 OTOOpa)KEHUSI OTHOIIEHUS CUTHAJIOB. 3HAUYEHUS WHTEpBaja BBOISTCS C KIaBUATYPHI,
MpeABAPUTEIIPHO YCTAaHOBUB KypCOp B TMOJie BBOAA MHTEpBasa. JJis yCTAaHOBKH BBEJIEHHOTO Bpe-
MEHHOT'O MHTEpBajia HEOOX0IUMO HaKaTh KHONKY IIpUMeHUTH, pactoioxKEHHYIO MO/ TOJIEM BBO-
Jla MHTEpBasa, Win Kiapuily <Enter> KiiaBuaTypsl.

Knonka [IpumeHUTH, CIYXKUT 17151 YCTAHOBKM BBEIEHHOTO BPEMEHHOTO MHTEpPBAJIA, a TAKKe
BO3BpAIlaeT B HCXOAHBIM MACIITA0 JTaHHBIC IO OCH BPEMEHH.
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B crmicke ~ |, moa Haanmuceto Yacrora, I'n, BEIOMpaeTcs YaCTOTHBIN JAMAa30H OTO-
OpaxaeMbIX OTHOIICHHWI curHajaoB. |yist BIOOpa HEOOXOAMMOTO YaCTOTHOTO JMara3oHa HEoOXo-
JIMMO HaKaTh JIEBOM KHOIIKOM «MBININ» Ha KHOIKY | CIMCKA, M, B PACKPHIBIIEMCS CIIMCKE, BbI-
OpaTh HYXHBIA 4aCTOTHBIM nuana3zoH. YacTOTHBIN nuana3oH 3aBUCUT OT YCTaHOBJIECHHOW 4acTOTHI
JMCKpeTHU3aluy, BeicTaBieHHONW B mporpamme Hacrtpoiika mapamerpos AL u HAII (nyskr 4
HacTosiero Pykosoacrsa oneparopa).

B criucke ~ |, mox Haanuceio Kanau 1 (X), BeiOupaercs kaHas it 0TOOpaXeHus: Ha
rpadgukax BUIOB B TuiockocTH X. Jljis BpIOOpa KaHama HEOOXOAMMO HaXKaTh JICBOW KHOTIKOW «MBbI-
I HA KHOTIKY ¥ | CIIMCKA, U, B PACKPHIBIIEMCS CITHCKE, BHIOPATh HYXKHOE KOJIMYECTBO.

B criucke ~ |, mox Haanuceio Kanaua 2 (Y), BeiOupaeTcst KaHal i1t 0TOOpaKeHus1 Ha
rpadgukax BUIOB B IJIOCKocTH Y. Jlyis BBIOOpa KaHama HEOOXOAMMO HaXKaTh JIEBOW KHOTIKOW «MBbI-
I HA KHOMKY ¥ | CIIMCKA, U, B PACKPHIBILEMCS CITHCKE, BHIOPATh HYXKHOE KOJIMYECTBO.

B criucke ~ |, mox Haanuceto Kanaa 3 (Z), BeiOupaercs KaHam uisi OTOOpaKeHHs Ha
rpadukax BUIOB B IIockocTu Z. /st BbIOOpa KaHana HEOOXOAUMO Ha)aTh JIEBOM KHOIMKON «MbI-
I HA KHOMIKY ¥ | CIIMCKA, U, B PACKPHIBILIEMCS CITHCKE, BHIOPATh HYXKHOE KOJIMYECTBO.

B cnucke ~ |, mon Haamucekio Bun, BeiOMpaercs Bua otobpaxenus (XT, YT, ZT,
XY, XZ,YZ, XYT, XZT, YZT unu XYZ). [Ins Be160opa HEOOXOIMMOTO BHAa HEOOXOAMMO HAXATh
JIEBOM KHOIIKOM «MBIIIKM» HAa KHONKY ¥ | CIIMCKA, M, B PaCKPBIBIIEMCS CIIMCKE, BHIOPATh HY/KHBI
BU/I.

I'paduku BunoB XT, YT u ZT - BpeMeHHbIe peau3auuu (OCUMUIOIpaMMBbl) KaHaia 1, Ka-
Haja 2 ¥ KaHajla 3 COOTBETCTBEHHO.

I'paduku BunoB XY, XZ u YZ — napamerpuueckue kpusble, r1e X = X(t) uy = Y(t), z =
Z(t), T <t <T + AT na mnockoctsix XY, XZu YZ - ¢urypa Jluccaxy (pucynox 17.3).

L XYZ-Ocupnnorpad - (Fenepatop 1 | Teneparop 2 | Kanand )
t=0.00848c [exeparop 1=282.44MB [exeparop 2 =277.25 uB WHTepsan, o
I [omo |
YacToTa

[250kmy v
] KaHan'i (X). 1
| Mevepatop
TRenen2¢Y) |
| Tenepatop |
Kanan3 (71
| Kanand W

1500
1000

500

-500 BHOBNEHHE

|01 cex |
[keag

-1000

-1500

-1500 -1000 -500 a 500 1000 1500 _

Pucynok 17.3

I'paduku BunoB XYT, XZT u YZT — napamerpudeckue kpusble, rae x = X(t), y = Y(t), z =
Z(t), T<t<T+ AT B TpexmepaomM Buje B npoctpancTBax XY T, XZT u YZT - ¢urypa Jluccaxy B
nuHaMHKe (pucyHok 17.4).

I'padux Buga XYZ — napamerpuueckas kpunas, riae x = X(t), y=Y(t),z=Z(t), T<t<T +
AT B TpexmepHOM BHJie B mpocTpancTBe XYZ — durypa Jluccaxy (pucynok 17.5).

Onaxxoxk KBaa. cmyxuT st BeIpaBHUBaHHS MacimiTaba mo ocu X u Y. Hakaras kHomKa —
IIPOMCXOIUT BbIpaBHUBAHUE, OTXKATasi — HET.

Knonka CTapTr 3amyckaer npolecc HempepbIBHOIO OTOOPAKEHUsI CUTHAJA, IIPU 3TOM OOHY-
JISIOTCSL HAKOIUIEHHBIE IaHHbIE, a Ha3BaHUE KHONKHU MeHseTcst Ha Croi.

Knonka Cron (may3a) ocTaHaBIMBaeT IPOLECC HEMPEPHIBHOTO OTOOpaXEHUSI CUrHAJIA, TIPU
3TOM Ha3BaHHE KHOINKHU MeHseTcs Ha Crapr.
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=] XYZ-Ocumanorpad - ( Mepememenye AP2038-x | Mepememe vue AP2038 E]@@

L X¥Z-Ocumnnorpad - ( Kananl | Feweparop 2 | Kanan4 )

WMHTepEan, © WHTEpBEN, ©
0100 | [so00 |
e
YacToTs o YacToTs
[2s0ury | [ 2500y |
Karan1 (%) a1 ()
ra—— [nepemeupr |
Kanan 2 (v)  Karan2cv)
[Fereparop (v | Mepemener v
Kaan 3 (2) Kewan3(Z)
[kamand w0 e [

il‘\epaMaw,er v|
o L niall |
N |

OEHDBneH\;we. ]
| 01 == vE

1001 cex bl

[Ikean. [keaa.

Pucynok 17.4 Pucynok 17.5

Kuomnka 3anuch mo3BoJISIET 3aMCcaTh HAKOIUIEHHBIE JaHHBIC 3a YCTaHOBHeHHI)IfI HWHTEPBAJI B
TEKCTOBBIN (haiin ¢ pacmupenueM *.dtn. HaxaTtne Ha KHONIKY OTKpPBIBAET CTaHAAPTHOE TUAIOT0OBOE
OKHO, B KOTOPOM TIpeJylaraercst yka3aTh JUPEKTOPHIO Ul COXpaHeHus Qaiina, u ums 3toro (aiina.
Hupexropuss mo ymomyanuto — C:\ZetLab\resspect\. Ctpykrypa (aitna mpeacraBieHa B Tabmu-
ue 17.1.

TabGmuna 17.1

Ne crpoku Crpokn Onucanue

1 Bpemennas peanmsanus cursana HanmenoBanue 3anucu

2 Curnanl+Curaan2 Ha3sanue xaHajoB BBOJa CUTHAJIa

3 Ilycras cTtpoka

4 YacTOTHEIN IUAIIa30H — YcTaHOBIIEHHBIN YaCTOTHBIA AUANA30H IS
ot OI'tr 1o 25000.000000I 11 0TOOpa)kKeHUs CUTHAJIA

5 Hara: 10-08-2005 Jara 3anucu daitna

6 Bpemsi: 20:02:47 Bpewmst navana 3anucu daiina

7 Bpemss Curnanl Curnan2 3aroJI0BKH CTOJIOIIOB JAHHBIX

8 c MB MB Eaunaunst uamepenus (o croaduam)

Pacnonara}oTca YU CJICHHBIC 3HAUYCHHUS JaHHBIX, HpeﬂCTaBHeHHBIe B ¢)opMaTe C
MJIaBaOIIeH 3amaroil. B kauecTBe pazaenuTess 1enol u JpoOHOM YacTu uc-
MOJIH3YETCS TOUKA.

9-s 1 moce-
TYIOIINE CTPOKH

o I | -
I/IH)II/IKaTOp I/IHTCFpaJ'H)HI)II/I YPOBCHB T m IMOKAa3bIBACT UHTCTPAJIbHBIM YPOBCHL CUT'HAJIA

10 KKJIOMY KaHAIIy W, IPH NPEBBIIIEHUN MAKCUMAJIBHO JOIYCTUMOIO YPOBHS, IEPETPY3KY COOT-
BETCTBYIOIIETO KaHa/A. /[Be TPEThbUX YACTH IOJISI MHAUKATOPA OTBEIEHBI I YPOBHS CUTHAJIA, HE
MIPEBBILIAIONIET0 MAaKCUMAJILHO JAOMYCTUMBIN ypoBeHb. YeM BbIllEe YPOBEHb, TEM OOJIbLIE 3aMOJHS-
ercst MHAUKaTop. 1Ipyu mpeBbIIeHM MAKCUMAJIBHO JOIYCTUMOTO YPOBHSI, HHAUKATOP 3aIOJHAETCA
ITOJIHOCTBIO KpacHbIM IBeTOM. [IpaBbIil Kpail MHAMKATOpa OCTAHETCS KPACHBIM J0 TE€X MOp, MOKa
neperpyska 1o kaHajy He OyJeT CHATa M I0JIb30BaTelb HE HAKMET Ha MHAUKATOP JIEBOW KHOIKOM
«Mbimn». KoyinyecTBO MHIAMKATOPOB OyIeT COOTBETCTBOBATH KOJMYECTBY OTKPBITBHIX OCLMUIIIO-
rpamm.

Jliist BBIXOJ@ U3 MPOrPaMMBbl HEOOXOAMMO HaXKaTh KHOMKY [Ed], pacrosioKeHHYIO B IIPaBOM
BEPXHEM YTy OKHA.
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18 IIporpamma XY-IIJIOTTEP

18.1 Ha3sHauyeHHe NPOrpaMMblI

[IporpamMma npeaHasHaueHa AJis BUsyanuszauu (OUeHKH (OpMbI) B3aUMHBIX XapaKTEPUCTUK
IBYX HU3MEpsSEeMbIX BeJIUYUH. B kauecTBe mpuOOpOB [UIsl BU3yaIU3allMM MOTYT OBITh BOJIBTMETPHI
MIEPEMEHHOT0 U MOCTOSIHHOTO TOKa, CEJIEKTHUBHBIA BOJBTMETP MEPEMEHHOIO TOKA, YaCTOTOMEp U
dazamerp.

OTtoOpakeHre XapakTepUCTUK B mporpamMMe XY-IJIOTTEP OCYIIECTBIISAETCS B TPEX IIOCKO-
ctax (XY, XT, YT), a Taxxe B TpexmepHom Bujie (XYT).

18.2 Omnmucanue nporpamMmmsl

g 3amycka nporpammbl XY-ILiorrep HeoOxoaumo u3 meHio OrTodpazkeHue (PUCYHOK
18.1) manenu ZETLab BriOpath koManay XY-miaorTep. Ha skpane monuTopa otoOpasurcs pado-
yee okHO nporpammbl XY-Ilnorrep (pucynok 18.2). B 3arosioBke okHa mnporpamMmbl OyJIeT OTO-
OpakaTbCsl Ha3BaHUE MPOTPAMMBIL.

tter
T=-19.80 VpoeeHn= 0.42uB Hactpoiku
paz 1 | I Il I | | | Peskum arofipamenus |

XYT |

! *T
046 || | il |
X |
| Mpubop 1 (=) |
0.45 || D it E
| Kanan 1 H Kanan 2 |
044 | | ] |- | I I I | FpBop 2 (1) |
OrosSpaseHUe [eHeparopel Fe |—|
__ Douwnnorpad | Kawani || Kawan 2_|
E SV Z-OCUMANOrpAG |Curwan 1 ~||c) B

| CROpOCTE UEMEPEHKA |

&l %v-nnorrep
I El MpoctoTp pesynsTaTos

|E\bICTpD 0.1e) l]

| Hatpoika Ueeta |

Pucynok 18.1 Haw. rpad. || Kon. rpat.
0.41 |

HeaorpaHu4eHHoe Bpema
MEMEPEHHA

Bpems (c]]| 20,00

v ApTomaciuTal

0.4 |

039 | 1 . I I I T

|
|
3aNHCE pesyNbTATOR |

Brxon

-20 -15 -0 -5

Pucynok 18.2

IIpumeyaHue: MporpaMMy MOXKHO 3aIlyCTHTh HEITOCPEICTBEHHO U3 pabodell TUPEKTOPUHU
ZETLab (o ymomuanuio: c:\ZETLab\). Ums 3amyckaemoro ¢aiina: XY Plotter.exe.
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18.2.1 Ynpaenenue Kypcopom u macumaouposanue zpaguxa

[lepemenienue kypcopa rpaduka Ha Hy»)Hoe BpeMs i miockocteid XT u YT ocymecTsis-
€TCs CICAYIOIUMH CTIOCO0aMUu:

- IOJIBECTH YKa3aTelb «MBIIIM» HA HYKHOE BpEMs, HAXKaTb, W YAEPKUBAS HAXKATOU JIEBYIO
KHOIIKY «MBILIN», T0KIAaThCS MOKa Kypcop rpaduka (BepTHKalbHAas JIMHUSA) HE CPABHAETCS C yCTa-
HOBJICHHBIM YKa3aTelleM «MbIn». [Ipu HaxkaToll U yiep>KUBaeMOU JIEBOM KIIABUIIE «MBIIIW» KYyp-
cop rpaduka OyIeT ciea0BaTh 3a MePEMEIIEHUEM YKa3aTes «MbILI 10 rpaduky;

- IIpY aKTUBHOM OKHe nporpammsel XY -IImoTTep HaxxaTh J1€BOM KHONIKOM «MBIIIN» Ha II0OJIE I'pa-
¢uka, u, NPy IOMOIIH POJIUKA «MBIIIN», IEpEMEIIATh Kypcop rpaduka;

- IIpPY aKTUBHOM OKHe nporpammsl XY -IInoTrep nepemenienne Kypcopa BJIEBO OCYIIECTBIISETCS
HaXaTHEM U yJep>KUBAHUEM KHOIKU KJIaBUATyphl <A> (B JJAaTUHCKOM packiajke), BpaBo — <D>.

[Tepemenienue Kypcopa rpadguka Ha HYy)KHOE 3HAUEHUE IS TUIOCKOCTH XY OCYIIECTBIISETCS
CJIEYIOIIUM CITIOCOOOM: MOABECTH yKa3aTellb «MbIIIN» Ha HY)KHOE 3HaYCHHE, HaXaTb, U yIEp>KUBas
HaXXaToOM JIEBYIO KHOIIKY «MBIIIN», JOXKIAThCs MOKa Kypcop rpaduka (mepekpenieHHble Topu30oH-
TaJbHas U BEPTUKAJIbHAS JIMHUM) HE CPABHSIETCSA C YCTAaHOBJIEHHBIM yKa3arenem «Mblu». [Ipu Ha-
KATOM M yJepKUBAeMOM JIEBOM KIIABHIIIE «MBIIIM» Kypcop rpaduka OyAeT ciieoBaTh 3a mnepemMe-
IICHUEM YKa3aTessl «MBIIIN» 10 Ipaduky.

MacmrabupoBanue uucioBbix oceit misa mwiockocred XT, YT u XY ocymecTBisiercs npu
IIOMOIIIM MAHUITYJIATOpa «MbIIb». [Ipu nepemenieHnn ykaszarens «MbIIIN» BIOJIb YACIOBBIX 3Ha-
YeHUH ocell yKa3aTellb «MbIIIN» OyleT MPUHUMATh BHEIIHUN BUJ B COOTBETCTBHHU C IpEAIoarae-
MBIM JIelicTBUEM MaciuTadupoBaHus rpaduka. [locne ycTaHOBKM yka3aTels HaXaTh JIEBOM KHOIKOM
«MBIIIW», JTUOO MPOKPYTUTH poJsiUK. PacTskeHue win cxaThe rpaguka IpOUCXOAUT MPH HOMOIIU

yKa3arejiel NPUHSABIINX BUA: =, 4 — JJIs TOPU30OHTAIBHON OCH U I , * — ISl BEPTUKAIBHOU
ocu. CIBUHYTH rpauK BIPaBO/BJIEBO WJIM BBEPX/BHU3 MOXKHO IIPHU IOMOIIM yKa3aTelel NMpUHSB-
WX BUJ: +—, — — JIJI1 TOPU3OHTAIBHON OCH U T , l — JUIsl BEpTUKAIbHOM OcH. Ecin mocTaBUThH

yKa3aTellb «MBIIIN» HA TIEPECEUEHHE YHUCIOBBIX OCEH, TO OH IMPUMET BUJ <y . [Ipy HaxkaTUM JIeBOM

KJIABULIM «MBILIN» MPU YKa3aTesie TaKoro BUJa IPOUCXOIUT aBTOMACIITaOUpOBaHUE MO OCH YPOB-
Hsl CUTHAaJja.

B tpex mepHom Buze (XYT) curnan (OTHOLIEHHE CUTHAJIOB) MOKHO BU3YyaJlbHO pacCcMaTpH-
BaTh C JIIOOOM CTOPOHBI, Bpalasi €ro BOKPYr TpeX B3aUMOIEPIEHAUKYISIPHBIX oceil. Bpaienue Bo-
KpYyT TpeX B3aUMOIEPHEHIUKYISAPHBIX OCEH OCYLIECTBISIETCS CIAEAYIOIMINM 00pa3oM — HaXUMas U
yAepKHUBasi JIEBYIO KHOMKY «MBIIIW», Nepemeltias ee no nosto rpaduxka XYT Bpamars rpaduk Bo-
KpyT J11000H U3 OCEH..

YBennuenue nnu yMeHblieHue Buga XY T OCyIIecTBIsAETCS BPAICHUEM POJIMKA «MBILIN.

JIBoiiHOE Ha)KaTHE JICBOW KHOMKH «MBIIIN» 10 TpadudeckoMy noJiro Buaa XY T Bo3Bpaiaer
rpaduK B HCXO/IHOE MOJI0KEHHUE 110 OTHOLLIEHUIO K OCSIM U MaclITaly.

18.2.2 Ilepenoc zpaguueckoii ungpopmayuu 6 mexcmoawvle peoaKmopol

Jiia konupoBanus rpadukos igro6oro u3 BujaoB (XT, YT, XY unu XYT) nporpammsr XY-
IInorTep Haxarh J€BOM KHONKOW «MBIIIKW» Ha 1oJje rpaduka U HaXaThb KOMOMHAIMIO «TOPSUUX
knaBuu kiaBuatypsl <Ctrl>+ <C>. I'padux 3anumercs B 0ydpep Clipboard B dpopmare *.bmp.
BceraButh rpaduk B m000i oTKpbIThI HoKyMeHT Microsoft Word wiu Excel moxHo HaxaTnem
«ropsSYUX KJIABHI» KiaBHATYphl <Ctrl >+<V> ujn Ha)kaTHEM Ha MPaBYIO KHOIMKY «MBIIIH» U BbI-
00pOM B MOSIBUBLIEMCS] MEHIO KOMaH 1bl BeTaBUTD.

18.2.3 Ynpaenenue npozpammoii XY-Ilnommep

KHomnky u sneMeHTs! ylpaBlIeHHs pacioIaratoTcsl B IPaBOM 4acTH OKHA MPOTPaMMBl.

[Ton Hagnuceo Pexxum oToOpaseHusi pacrnoiararoTcsi KHONKHU NEPEKITIOUEHUS MEXIY pe-
xuMamu otoOpakenus. Knonka XYT Bkitouaer oToOpakeHHE B3aMMHBIX XapaKTEPHUCTHK JIBYX
U3MEepsAEMbIX BEIMUYMH B TpexmepHoM npoctpaHcTBe. KHonka XT BkirodaeT oToOpakeHHe Xapak-
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TEPUCTUKH U3MEPSIEMON BETUYMHBI BO BpeMeHu nepBoro npubdopa (pamka [pudop 1 (X)). Knonka
YT BKIItO4aeT OTOOPAKEHHE XapaKTEPUCTUKUA U3MEPSEMO BEIIMUMHBI BO BPEMEHU BTOPOTO TIPHOO-
pa (pamka [pubdop 2 (Y)). Knonka XY Bkitodaer oToOpakeHHE B3aUMHBIX XapaKTEPUCTHK JIBYX
M3MEPSIEMBIX BEIMYMH B JIBYXMEPHOH TIJIOCKOCTH.

Br16op mpubopoB isi 0TOOpa)keHWsT B3aUMHBIX XapaKTEPUCTHK MPOU3BOJIUTCA B TOJSAX

CIIMCKOB ¥ |, PaCIIOJIOKCHHBIX COOTBCTCTBECHHO, IS IIEPBOTO an6opa 101 HAAIINCBRO
Ipudop 1 (X), s BToporo npubopa noxa Haanuchio [Mpudop 2 (Y). i Beidbopa mpubopa HeoO-
XO0OAUMO HaXaTb JIEBOII KHOIIKON «MBIIIIN» Ha KHOIIKY ¥ | CIIUCKa, U, B PACKPLBIBIIEMCA CITMCKE,

BbIOpaTh HYXHBIA PpUOOP (BOJIBTMETPHI IEPEMEHHOIO U MOCTOSHHOTO TOKA, CEJIEKTUBHBIN BOJIBT-
METp MEPEMEHHOTO TOKa, YaCTOTOMED WK (ha30MeTp).
BB100p M3MEpUTEITBHBIX KaHAIOB OCYIISCTBIISICTCS B IMOJISIX CITUCKOB ¥ |, pacroJio-

KEHHBIX COOTBETCTBEHHO, JUIs IEPBOT0 MPUOOpa MO MOJIEM CIIMCKA MEPBOTO MpUdopa, Jist BTOPO-
ro npuodopa mnoj MojeM crucka BToporo npubopa. g BeiOOpa U3MEpUTEIBHOIO KaHajla Heo0Xo-
MO HaXaTh JIEBOM KHOMKOW «MBIIIN» Ha KHOIKY Z| CIIMCKA, W, B PACKPBIBIIEMCS CIIMCKE, BbI-
OpaTth HYyXHbIH KaHai. [Ipu BbIOOpe B kadecTBe mpubOopa (azomerpa OyAeT AOCTYIHO JBa MOJIA
CIHMCKa BbIOOPA U3MEPUTENIbHBIX KaHAIOB. DTO 00YCIOBIEHO TeM, uTo mporpamMMa dazomerp or-
penenser ga3zy MeXAy IBYMSI CUTHAJIaMHU.

B nouse cniicke ¥ |, noa Haanuchlo CKOPOCTH M3MepeHHusl, BhIOMpaeTcs 4acToTa
0OHOBJIEHUS TpadUKOB: MEIJICHHO — OJMH Pa3 B CEKYHIY; ObICTpo — oauH pa3 B 0,1 cexynabl. Jls
BBIOOpAa HEOOXOIMMON YaCTOThI OOHOBJICHUSI HEOOXOJUMO Ha)XaTh JIEBOW KHOIKOM «MBIIIN» Ha
KHOIIKY Z| CIIMCKA, U, B PACKPBIBLIEMCSI CIIUCKE BbIOPATh HEOOXOUMYIO YAaCTOTY OOHOBIICHUSI.

[Ton nagmuceio HacTpoiika nBeTa pacroliaraloTcs HaCTpanBaeMblil mapaMeTp BhIOOpaA 11BeE-
Ta rpaduka. I'paguk MoxeT ObITh ABYXLIBETHBIM, €CJIM Hadaslo rpaduka 3a1aTh OJHUM IIBETOM, KO-
Hen ApyruM. [Ipu stom Oyner miaBHBIA mepexoj LBeTa OT Hayasa rpaduka K ero KoHiy. Beidbop
1Bera (1BETOB) IrpaduKa OCYIIECTBISETCS HAaXKaTUEM JIEBOM KHONKOW «MBIIIM» Ha I0Je BbIOOpa
L[BETa PacIojIokKeHHOe /Ui Hadana rpaduka noj Haanvuceio Hav. rpad., 115 KoHIa M0 HAANKUCHIO
Kon. rpad¢.. Ilpu Haxxatuu Ha nosie BbIOOpa 1IBETa OTKPBIBACTCS CTaHIAPTHOE TUAIOIOBOE OKHO
BbIOOpA 11BETA, B KOTOPOM HAJI0 yKa3aTh Haubosiee MPUSATHBIN /17151 BOCIPUSATHUS 1IBET.

@itaxoK, pacrnojoKeHHbIH cieBa oT Haanucu HeorpaHudeHHoe Bpemsi 0TOOpaKeHUs,
CILY’KUT JUIsl HETIPEPHIBHOTO HAKOIUJICHUS IaHHBIX Ha rpauKax. Y CTAaHOBJIEHHBIN (DJIaKOK — TaHHbIE
OyayT HaKaruIMBaThCs, CHATHIN — HET.

[Tosle BBOAA, pacnosyoKeHHOE cipaBa OT Haanucu Bpems (¢), mpeaHa3Ha4yeHO Il BBOJAA
BPEMEHHOI0 HHTEpBajla OTOOpa)keHUs MAHHBIX (TOpU3OHTajJbHAs pa3BepTka). Ecim ycraHoBieH
¢naxxoxk HeorpannuenHoe BpeMsi 0TO0OpakeHusl, TO M0JI€ BBOJIa BPEMEHHOIO HHTEpBaJia OyAeT He
JOCTYIIHO.

®naxxok ABTOMACIITA® CIY)XHUT JUIsi aBTOMAaTHYECKOTO0 MacIITaOupoBaHus (IIPUBEICHUE
Macmitaba rpaduka Kk 0ToOpa)kaeMbIM JaHHBIM). Y CTAaHOBJICHHBIN (hakok — rpauku OyayT aBTO-
MaTHU4YeCKH MaclITaOMpOBATHCS OTHOCUTEIBHO OTOOpaXKaeMbIX Ha HUX JIAHHBIX, CHATBIN — HET.

Knonka Crapr 3amyckaeT Mmpolecc HenpepbIBHOTO 0TOOpa)KeHUs IaHHBIX, IIPU 3TOM HAaKO-
TIJICHHBIC TAaHHBIE OOHYIISTIOTCS.

Knonka Cton (may3a) ocTaHaBIMBAET IMPOLIECC HEMPEPHIBHOTO oTOOpakeHus . JlanpHeilee
MIPOJIOJKEHHE MPOoLiecca OCYILECTBIsETCs HaskaTueM KHonku Crapr.

Knomnka 3anucp pe3yabTaToB MO3BOJISET 3alKMCATh HAKOIUIEHHBIE JTAHHBIE 32 YCTAHOBJICH-
HBII MHTEpBall B TEKCTOBBIN (aiin ¢ pacmmpenuem *.dtn. HaxkaTtve Ha KHONKY OTKpBIBAaET CTaH-
JapTHOE JIMajoroBO€ OKHO, B KOTOPOM IpeJlaraeTcs yka3zaTh AUPEKTOPHIO JJIsl COXpaHeHus (aiina,
u umsi atoro (aiina. Ctpykrypa (aiina npeacrabieHa B Tadbnuie 18.1.

Jliist BBIXOJa M3 TIPOrpaMMbl HEOOXOAMMO HaXaTh KHONKY BbIxoa mmu xHonky [, pacmo-
JIO’)KEHHYIO B IIPAaBOM BEPXHEM YIIIy OKHA.
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TatGmuna 18.1

ZETLab

i;l\sle(i Crpoku Onucanue
1 XY - IInotrep HasBanue nporpammel
5 X=Bomsrmerp Moct. Y=Boxbrmerp ITocr. Hazpanue npubopoB 3a/1eliCTBOBaHHBIX B
porpaMme
3 [lycras cTpoka
4 Koi-Bo cexynn nsmepenus: 20 Y cTaHOBIIEHHBIM HHTEPBAJI OTOOpAXKEHUS
5 Hara: 10-08-2005 Jara 3anucu daitna
6 Bpemsi: 20:02:47 Bpewmst nauana 3anucu daiina
7 Bpemss Curnanl Curnan2 3aroj0BKH CTOJIOLOB JaHHBIX
8 c MB MB Eaununst uamepenus (o croadiam)

9-s1 u mocnemyronme

CTPOKH

TH HUCIIOJIB3YCTCA TOYKA.

Pacrnionararorcst urcieHHble 3HaYeHUs! TaHHBIX, pecTaBlIeHHbIE B (hopma-
T€ C MJIABAOIICH 3amsaToil. B kauecTBe pazmenuTens nenoi u ApoOHON yac-
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19 IIporpamma ITIPOCMOTP PE3YJIBTATOB

19.1 Ha3Ha4yeHue NpoOrpamMMmsl

[IporpamMma npenHazHayeHa Juis IpOCcMOTpa U 0OpabOTKU pe3ysbTaToB, MOJTYYEHHBIX C IMO-
Motubto nporpamm ZETLab.

19.1.1 OcHogHble 803MOIHCHOCHIU RPOZPAMMBL
[Iporpamma nmpocMoTpa U 06pabOTKH pPe3ybTaTOB MO3BOJISET:

v/ 3arpyKarh OJHOBPEMEHHO HECKOJILKO (DallyIOB JTaHHBIX, MOJYYEHHBIX C TIOMOIIBIO MPO-
rpamm ZETLab;

v KOIMPOBATh M BCTaBJIATH aHHbIe U3 mporpamm ZETLab BeimosHsONmMXCS B peaabHOM
BPEMECHH;

v/ IIpocMaTpuBaTh JaHHBIE B IPadMYECKOM BHIE;

v/ pelaKTUPOBATh JAHHBIE B TAOJMYHOM BHIE;

v 00beIUHATE IpadUKy ¢ IIEPECYETOM MACIITA00B [0 YaCTOTE U BPEMEHH;

v/ IPOBOJIMTEH PA3JIMYHBIE ONEPAIMU CO CTOJIOLAMH JAHHBIX - CyMMHPOBaTh, BBIYMTATH,
CIJIaKWBATh, BBIIIOJHATE PA3JIMYHbIE MATEMAaTUYECKUE ONEPALMH, PACCUUTHIBATH Pa3JIMUHbIC I1apa-
METpBHI;

19.2 Omnucanue nporpamMmsl

Jnst 3amycka nporpamMel IIpocMoTp pe3y/ibTaToB HeoOxoauMo B MeHI0 OToOpaxkeHue
(pucynok 5.3) nanenu ZETLab BeiOpats komanny Ilpocmotp pedyastatoB. Ha skpane monuropa
otoOpasurcs paboyee okHO mporpammsel IIpocmorp pesdyabTatoB (pucyHok 19.2). B 3aronoBke
OKHa IIPOTpaMMBbI OyJeT 0TOOpakaThCsl Ha3BaHUE TPOTPAMMBI.

OTofpakeHue |'eHe_p§Tn|:|b|_ Pe

@ Ocunnnorpadg

E.j HTZ-ocuMnnorpad

@l XT-nnaTTep

Lrjl MpacraTp pesynsTatos

Pucynox 19.1

IIpumeyaHue: MporpaMMy MOXKHO 3aIlyCTHTh HEIOCPEICTBEHHO U3 pabouel ITUPEKTOPUHU
ZETLab (o ymomuanuio: c:\ZETLab\). Ums 3amyckaemoro ¢aiina: ResultViewer.exe.

19.2.1 Cmpykmypa menio

Ctpoka MEHIO pacrojio’keHa B BEpXHEW 4acTH TJIABHOTO OKHa MporpaMmbl. B He#t oToOpa-
YKAIOTCSI HA3BaHMS BCEX Pa3/iesIOB MEHIO KOMaH]I.

J11s1 BBITIOJTHEHHST KaKOM-TMOO0 KOMaH/IbI HY>)KHO Ha)KaTh JICBOM KHOIIKOW «MBIIINY HAa Ha3Ba-
HHE COOTBETCTBYIOIIETO Pa3jeiia MEHIO, U3 Pa3BEPHYBIIETOCS CHUCKAa KOMaHJ 3TOrO pa3zelia BbI-
OpaTh HY)XKHYIO KOMaH/y U HO)KaTh HA HEE JIEBOM KHOMKOM «MBIINY. Takke MOKHO TIEPeMEIaThCs
110 KOMaH/JaM MEHIO C TIOMOIIBIO KJIABHII KJIABUATYPHI CO CTPEJIKAMHU U BHIOMPATh HYXHYIO KOMaH-
ny HaxkatueMm kiaBumu <Enter>. HexoTopble M3 KOMaHA MEHIO MOTYT UMETh KJIABUIIU OBICTPOTO
3amyckKa, B 9TOM CJIydae HaIpOTHB Ha3BaHUs STOW KOMaH bl Oy/eT OTOOPa)KEHO COYETaHHUE KIIaBUII
KJIaBHATYPBI 7151 OBICTPOTO 3aIycKa KOMaH/Ibl. 3HAK «+» B KOMOWHAIIMY KJIABHUIII 03HAYAET, YTO JIJIS
BBITIOJTHEHUSI KOMaHIbl HEOOX0IMMO Ha)kaTh CHaudaja |-10 KIaBWIY, a 3aTeM, yACpPKHUBas €€, Ha-
*aTh 2-10. Hampumep, /i BbIXOJa COXpaHEHMsI TeKymiero Qaina xoHdUrypanuu HEOoOXO0IUMO,
yaepxxuBas kinaBuiry <Ctrl>, Haxxath Ha kiaBuuly <S> (B JaTMHCKOW pacKiIajke KJIaBUATYyphl).
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Pucynok 19.2

19.2.1.1 Menw @aiin

Mento ®@aits1 cOaepKUT CIEAYIOIINE KOMaH/IbI:
+ Co31aTh;

* OTKpBITH;

* 3aKpbITh;

+ CoXpaHHTB;

+ Coxpannth Kak;

+ Brixon.

19.2.1.1.1 Komaunpa Cozoamo

[To3Bosier co3aark HOBEIHN (aiin ¢ pacmmpenuem *.dtn. Co3qath HOBBIN (a1 TAKKE MOXK-
HO Ha)XKaTHEM Ha KJIABHATYpe KOMOWHAIMH «Topsunx KiaBum»y <Ctrl> + <N>, mubo HaxaTnem
xHonku [ Ha mamenm uHCTpYMEHTOB. IIpH 5TOM OTKpHITHIE (DAKIIBI HE 3aKPBIBAFOTCSL.

19.2.1.1.2 Komaunga Omkpvimo

[Tpu Haxkatuu KomaH bl OTKPBITH B MeHI0O Daiiy mosBiseTcs OKHO BbIOOpa daiina. [Ipo-
cMaTpuBaeMble (aiiibl JOJDKHBI UMETh pactmupenue *.dtn wim * grn. Co3naTh HOBBIN (aiisl Takxke
MO>KHO HaQ)KaTHEM Ha KJIABHAType KOMOMHAINH «TopsSunx KiaaBunm <Ctrl> + <O>, nubo HaxaTnem

]
KHOTIKK & Ha manenu nHCTpyMEHTOB. [Ipy 3TOM OTKpPBITHIE (hailiibl HE 3aKPBIBAOTCSL.

19.2.1.1.3 Komaunpna 3axkpvimop

3aKkpbeIBacT aKTHBHOE OKHO ((haiin). 3akpeITHEe 0JHOTO (haiiia TakKe OCYIIEeCTBISETCS Haxa-
THEM KHOTIKH [Ed], pacIioio:KeHHON B IPABOM BEPXHEM yIJIy OKHA.
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19.2.1.1.4 Komaunpaa Coxpanumo

[To3BossieT coXpaHUTh BHECEHHBIE U3MEHEHUS B BEIOpaHHOM (paiine. CoXpaHUTh U3MEHEHUS
TaK)Ke MOXHO Ha)KaTUEM Ha KJlaBUaType KOMOMHaIMK «ropsynx kiapumn <Ctrl> + <S>, nubo Ha-

KaTUEM KHOIIKHN E Ha IMaHCJIN UHCTPYMCHTOB.

19.2.1.1.5 Komanpaa Coxpanume Kax

[To3BossieT cOXpaHUTh BHECEHHbIE U3MEHEHUS B BHIOpaHHOM (paiiyie U BbI3BIBACT CTaHAAPT-
HOE OKHO COXpaHEHHs (haia.

19.2.1.1.6 Komanpa Bvixoo
[To3Bousisger BoliiTH M3 porpaMMsl IIpocMoTp pesyabTaToB. Beixoa U3 nporpaMMsl OCyIe-

CTBIISIETCS HAXKATUEM KHOTIKH [E], pacroyIoKEHHOM B IPABOM BEPXHEM YIUIy OKHA IPOTPAMMBI.

Takke B MmeHI0 Daiij 0TOOpaKarOTCS MOCIEAHUE OTKPHITHIC (Pailibl.

19.2.1.2 Menw Peoakmuposams

Mento PegakTupoBaTh COACPKUT CIEAYIOIINE KOMAH/IbI:
+ Bripesarts;

+ Konuposars;

+ BcraButh;

19.2.1.2.1 Komaupa Buipezameo

[To3Bonsier ynanuth BbLAETIEHHBIA (parMeHT B (paiine. Bolpe3aTh BblIeNeHHBIN (parMeHT B
¢aiine Takke MOXXKHO Ha)KaTUEM Ha KJaBUaType KOMOMHAIMM «ropsuux KiaaBuumy <Ctrl> + <X>,

1100 HAKATHEM KHOTIKH 4 Ha IMaHeJI HHCTPYMEHTOB.

19.2.1.2.2 Komaunpaa Konuposams

[To3BossieT KonUpoBaTh BBIJIENECHHBIN (pparmeHT B Qaiine. Konuposars BblaeneHHbIN ¢par-
MEHT B (aiiyie TaKke MOKHO Ha)KaTUEM Ha KJIaBUAaType KOMOMHALUU «ropsuyux kiapuun <Ctrl> +

<C>, n100 Ha)KaTHeM KHOIKH | =2 Ha IMaHeJIH HHCTPYMEHTOB.

19.2.1.2.3 Komauaa Bcmasumo

[To3BossieT BCTaBUTh CKONMMPOBAHHBIN (parMeHT B ¢ailn. BctaBuTh ckonupoBaHHBIN ¢par-
MEHT B (hailyl Tak’Ke MOKHO Ha)KaTHEM Ha KJIaBHAaType KOMOMHAIMKM «ropsiuux kiaBumny <Ctrl> +

<V>, nu60 Ha)KaTMeM KHOIKH |4 Ha TaHeIn HHCTPYMCHTOB.

19.2.1.3 Meunw Buo

Mento Bua conepuT ogHy €IMHCTBEHHYIO KomaHAay: IlaHejlb MHCTPYMEHTOB, KOTOpas
MO3BOJISAET CIPATATh MO0 MOKA3aTh MaHEb HHCTPYMEHTOB.

19.2.1.4 Menw Okrno

MeHo OKHO COEpKUT CIENYIONIME KOMAH/IBL:
+ HoBoe okHO;

* YIopsaoYuTh OKHA KacKajoMm;

¥ YIopsSa04YUTh OKHA IUIMTKOW;

* BBIpOBHITH NKOHKH BCEX OKOH.
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19.2.1.4.1 Komaunaa Hoeoe oknHo

[To3BosisieT co3naTh HOBBIN Qaiin ¢ pacimupernuem *.dtn. Co3aaTh HOBBIN (aiiil TaKKe MOXK-
HO Ha)KaTHEM Ha KJIaBHAaType KOMOMHAIMM «ropsiuux kiaBui» <Ctrl> + <N>, nubo HaxaTtnem
xHonku [ Ha mamenm uHCTpYMEHTOB. IIpH 3TOM OTKpBITHIE (DAKIIBI HE 3aKPBIBAFOTCSL.

19.2.1.4.2 Komaupaa Ynopsaoouums oknHa Kackaoom

YHOpleOLH/IBaCT BCC HCCBCPHYTBHIC OKHA KaCKaaoM, A€jiad UX OJUHAKOBOI'O pa3dMeEpa.

19.2.1.4.3 Komaunpaa Ynopsaoouume okna naumkoi

VYnopsagounBaeT BCe HECBEPHYThIE OKHA IIJIMTKOM, Jenas UX OJUHAKOBOIO pa3Mepa U pac-
npenensis mo Bcel paboueit obaactu okHa nporpammel IlpocmoTp pe3ybTaToB.

19.2.1.4.4 Komaunpaa Boipoenams ukonku écex oKoH

BBIpaBHI/IBaCT HMKOHKH BCE€X OKOH.

B Menro OkHO mociie Bcex KOMaH/[ paciiojaraercs ClucoK BCeX OTKPBITHIX (DaiioB, cpeau
KOTOPBIX BBIETICH Trajlo4yKoil TOT (aiisi, B KOTOPOM B JaHHBIII MOMEHT IPOCMATPUBAIOTCA WM pe-
TAKTUPYIOTCS pe3ynbTaThl. OKHO aKTUBHOTO (paiiyia pacmoJiaraeTcst MoBEpX IAPYrux OKOH.

19.2.1.5 Menw Cnpaska

Menio CnpaBka conepkuT koManay: O nmporpamme.

Br160p xomaHabl OTKpbIBaeT UHGopMaTHBHOE OKHO O mporpamme..., KOTOPOE TAKKE MO-
JKET OBITh BBI3BAHO HAXKATHEM KIIABHIIM % HA IaHEJId MHCTpyMeHTOB. CIpaBOYHOE OKHO, COMIEp-
xaiee nH(OPMAIIMIO O MOJIb30BATEILCKOM UHTEpQEiice U Ha3HAUEHUHU IIPOrPaMMbl BBI3BIBAETCS I10
¢GbyHKIMOHATBHOU KitaBuie — <F1>.

19.2.2 Paboma c npozpammoii

19.2.2.1 3axknaoku

Kaxxnoe okHo, coneprkaiiee 1100 HOBBIM TOKYMEHT, JIMOO OTKPBITHIN (aili, UMeeT aBe 3a-
knaaku. Ha nepBoit 3akiajake cojepkuTcs rpaduyeckoe npeacraBienre Janubix. Ha Bropoii mpen-
CTaBJICHBI T€ K€ JaHHBIC, HO B TaOJIMYHOM BHJE, TJI€ UX MOXHO peIaKTUpOBaTh. Bce m3MeHeHus,
MIPOM3BEICHHBIC B TAOJIMYHOM BHUJIE, OTOOPAKAIOTCS B Tpa)iuecKoM MpeICTABICHUN.

19.2.2.2 Cunmarcuc

B kadectBe cooOmieHuss 00 ommMOKe MporpaMma IMOJCBEYMBAECT KPACHBIM IIBETOM HMsI
ctros01ia, BRIpaKEHHE ISl KOTOPOTO HeBepHO. [l MpaBMIIbHO BBEJICHHBIX BHIPAKEHHUIA UM CTOJIO-
11a moicBeurBaeTcss CHHUM. OIMMOKHA B CAaMOM BBIPAKEHHH TaK JK€ BBIJIEIISIOTCST KPACHBIM.

3Haku apuPMETHIECKUX OTepaIuid BBIACISIOTCS TOIYyObIM IIBETOM (prCYHOK 19.3).

CKOOKH I0/ICBEYMBAIOTCS KOPUUHEBBIM IIBETOM (pucyHoK 19.3).

Nmena GpyHKIU 1M0ACBEYMBAIOTCS] TEMHO-3€JICHBIM IBETOM (pUCYHOK 19.5).

[lepemennblie 11t PyHKIMNA HECKOJIBKUAX MTEPEMEHHBIX 3aIMCHIBAIOTCS Yepe3 3aIsTyIO.

HazBanust cton6moB Oepyrces B yriioBsie < ckOOKU (pucyHOK 19.3).

KoHcTaHTHBIE BBIpQKEHUS MOJCBEUYNBAIOTCS (UOIETOBBIM. CHMBOJIOM - JECATUYHBIM pa3-
JICIATEIIEM SBJISIETCS TOUKa (pUcCyHOK 19.3).

B npumepe na pucynke 19.4 HeBepHO ykazaHO Ha3BaHUE (YHKIMH, IO3TOMY OHA BBIJIEJICHA
KPaCHBIM LIBETOM.
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fata: 17-03-2005

9 = [1LEHa¥]nZ + <Y2D)

X Y1 V2

CaAMONMCEL, CHMHANOE
HacToTa AMCKPETHEALKMH S000, 000000 My,
MHTepEan Mexay aTodeTamn 0, 100000 MuH
fara: 17-03-2003

<¥3x = [agli<vl=)
% 1 2

JaTa==BpemMA TuapodoH 5 k| BOH Skmicks,n

Pucynok 19.3

JaTa==Bpema ruapodioH 5 kr| BOH Skmicks, n

Pucynok 19.4

B npumepe Ha pucynke 19.5 ykazaH HecyliecTBYIOLIUN CTOJIOEl], IOSTOMY OH BBIJIEJIEH

KpaCHBIM ILIBETOM.

B npumepe Ha pucynke 19.6 HeBepHO yKazaHa KOHCTaHTa, [I0ATOMY OHA BblJI€JI€Ha KPACHBIM

IIBETOM.

EE plot2008-03-17.dtn

EE! plot2008-03-17.dtn

| rpad-JHK.é Tabnmua

CamMonKCeL, CHrHanoe
HacToTa AHCKPETHZaUHK S000,000000 My
WHTEpEan Mexay aTo4eTamq O, 100000 MyH
HAara: 17-03-2003

29> = |sgri<y 13

X ¥l ¥z

Jata==Epema

rvapodiod 5 kr| BMH SkMicks, n

Pucynok 19.5

19.2.2.3  Onepauyuu

Fpad:-nk Tafivua |
CamMonMCel, CHrHanos
HacToTa AMCKpeTHIaLMK S000.000000 My,
MHTEpEaR MEX Ay OTCHETamK O, 100000 MuH
fata: 17-03-2005
<¥9x = [1,57Favle
X 1 YE
Jata==epema Mapodion 5 k| BAH Skmicics, n

Pucynok 19.6

"+" - crno)keHue cToa0LO0B, KOHCTAHT, PE3yJbTaTOB BBIUMCIICHUS BBIPAYKEHUI

"-" - pa3HOCTb CTOJIOLIOB, KOHCTAHT, PE3YJIbTATOB BBIUMCICHUS BHIPAXKEHUIN

"#" - mpou3BeeHNE CTOJIOIOB, KOHCTAHT, PE3YJIbTAaTOB BHIYMCIECHUS BIPAKECHUM
"/" - yacTHOE CTOJIOLI0B, KOHCTAHT, PE3Y/IbTATOB BBIUMCICHUS BhIPAXKECHUH.

19.2.2.4 Mamemamuueckue pynkuyuu

Ln (<xanan 1>) - BpIuKCI€HHE HATYpaJILHOTO JorapudmMa 3Ha4YeHHUH 10 KaHAILY
Lg (<kanan 1>) - BbrurciieHue AeCATUYHOTO Jorapudma 3HaYeHUH 110 KaHAILy
Exp (<kanan 1>) - BeluMCIIeHHE SKCTIOHEHTHI 3HAUE€HUH 10 KaHATy

Sqr (<kanan 1>) - BeluMCIIEHHE KBapaTa 3HAYCHUH 110 KaHAILY

Sqrt (<kanan 1>) - BplUKCICHHE KBAJAPATHOTO KOPHS MO KaHATy

Sin (<xkanan 1>) - BeIYMCIIEHUE CUHYCA 3HAYEHU 110 KaHAIly

Cos (<xkanais 1>) - BpIUKCJIEHHE KOCUHYCA 3HAYEHU 10 KaHaATy

19.2.2.5 H3mepumenvubvle pynkuyuu

Min (<kanan 1>) - HaX0OAUT MUHUMAaJIbHOE 3HAYEHHE 110 KaHAITY
Max (<kaHas 1>) - HaXOAUT MaKCUMAaJIbHOE 3HAYEHHE 110 KaHAILY

19.2.2.6  Peoaxmupoeanue

[Tocne oTkpbITHS Qailiia, TAOIMYHBIE TaHHBIE MOKHO PEAAKTHPOBAThH
Mo3kHO CKOITUPOBATh CTOJIOEL, U JIF000H APYyroil BblEICHHbIN (parMeHT B OJHOM (aiine
(pucynoxk 19.7) u BctaBuTh €ro Bo BTopoMm (aiine (pucynok 19.8). Eciu pazpemenne no <X> mep-
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Boro (haiiyla HE COBIAJACT C pa3pemieHreM 1Mo <X> BToporo ¢aitna. MoXHO BOCHOJIB30BAaThCS
BCTaBKOW ¢ MHTepHoJsAueil. 3HaueHus o Y OyJeT nepecyuTaHbl B HOBOM MacIITade 4acTOThl WU
BPEMECHH.

X 1 Ne Y3 q —
HacToTta ¥POBEHE
ru AE(0.001mE)

25.421026 0. 000000

124.000000 29,309179 0. 000000

1;;333333 26.603119 0, Q00000
: BrraemTe & T
24,330021 ¢
130.000000 BCTABMTE © HHTEPNONAUHES b oagemsnt | AR o KonHpoBaTE
T | CEcraeuTe
LA 5 23203613 15, 076600

134.000000
136.000000
135.000000
1an nnnnnn IEEEETEE

¥ 2anHTE CTonbey, . -
% 22.127020 | 17.255101 BCTAEMTE C MHTEPNONAUMER
24082739 17645101

| ¥aanute Ctonbey
29.916798 20,0424000

Pucynok 19.7 Pucynok 19.8

Hwmeetcss BO3MOYKHOCTh HEMOCPEICTBEHHOTO PEJAKTHPOBAHUS SYEEK JBOWHBIM KIUKOM TIO
Kakoi 1100 u3 sueek. Eciau cronber enie He cyliecTByeT, TO OH OyneT co3naH. Eciau BeiOpaHa He
HyJieBas MO3UILMS B CTOJIOLE, BCE MO3ULIMM MEHbIlIe BEIOpaHHON OyJyT 3allOJIHEHbI HYJIsMU (pUCY-
HOK 19.9).

e | [1pocmoTp Peayantaron - 444.din

daiin  PeaakTvpoEaTe Bva  OkHO  Cnpaeka
BBl 444, din

| Fpadwi | Tafmua |

WEKONONOCHEIR CREKTR
CHrHan
YacToTHRIA AManasoH - oT 125,000y Ao 62500.000L,. YacToTHoE paspewenme - 125,000, Mo
<fas = |
X V1 ¥2 W3 4 ¥5
HacToTa ¥poOBEHB
ry AB(D.001ME)
5| 500.000000 32,899399 358312199 | 0.000000
6| 525.000000 3z2.001202 35658675 | 0.000000
7| 750.000000 30,588800 39.065147 | 0.000000
& 5§75.000000 31.483299 39441624 | 0.000000
9| 1000.000000 30.432199 39518100 | 0.000000
10] 1125.000000 30.483101 39555676 | 0.000000
11| 1250.000000 30,990301 39293251 | 0.000000
12| 1375.000000 30.542500 39.030823 | 0.000000
13| 1500.000000 30,114799 38, 7EEIIE | 0.000000
14| 1625.000000 34.112900 39923023 0.000000
15| 1750.000000 31098400 41.077652 67650002

Pucynok 19.9
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ZETLab IIporpamma TEHEPATOP CUT'HAJIOB

20 IIporpamma 'EHEPATOP CUT'HAJIOB

20.1 Ha3HayeHHne NpPoOrpamMmbl

[Iporpamma I'enepaTop curHajioB npegHazHadeHa Juisi (OPMUPOBAHUS CUTHAJIOB Pa3JIdy-
HOM (OpMBI, aMIUIUTYJbl U YacTOThl Ha BBIXOJHBIX KaHajdaX yCTPOMCTB, Mpou3BoAUMBIX 3A0
"OneKTpOHHbIE TEXHOJIOTMH U MeTposoruueckue cucreMsl”. dyHkuonansHo nporpamma I'enepa-
TOP CUTHAJIOB 3aMEHSET CTAl[MOHAPHbIE T€HEPATOPbI, UCIIOIb3yEMbIE B JIAOOPATOPHBIX YCIOBUSIX.

[Iporpamma I'eHepaTOp CHIHAJIOB MOPOXKJIAET BUPTYAIbHBIN KaHal, KOTOPBIM B CIHCKax
BbIOOpa KaHaoOB B mporpammax u3 cocrasa ZETLab nosiButcs ¢ HazBanueMm I'eneparop 1. [lan-
HBIMH 3TOTO BUPTYaJIbHOTO KaHaja OyayT JAaHHBIE C BbIX0Ja IIU(PO-aHAIIOTOBOTO IIpeoOpa3zoBaTes
(BpIXOJ TeHeparopa) U OyJIyT JAOCTYIHBI JUIsl OCIEAYIOLIEro aHajlu3a APYruM IporpaMmaM M3 co-
craBa ZETLab.

[IporpamMma 1mo3BoJsieT ynpaBlieHUE OJHOBPEMEHHO HECKOJBKMMH BBIXOJAaMHU T€HepaTtopa
CUTHaJIOB (1M(poaHaNIOroBbIMU NpeoOpa3oBaTeNiIMU) KaK OJIHOTO MMOJKIIFOUEHHOTO YCTpOICTBa,
TaK U HECKOJIbKHUX.

B nporpamme I'eneparop cursaioB peaan3zoBaHa BO3MOKHOCTH IOJIYYE€HHs Ha BBIXOJE Ie-
HepaTopa CJIOKHBIX CUTHAJIOB ITyTEM CMELINBAHUS Pa3JINYHBIX TUIIOB T€HEPUPYEMbBIX CUTHAIOB.

Buumanue! [Iporpamma ['eHepaTop CUTHAIOB MOCTaBIISETCS TOJIBKO C yCTPOMCTBaMHU, B CO-
CTaB KOTOPBIX BXOAUT Lu(ppoaHanorossiii mnpeodpazosareins (LLAIT).

20.1.1 Tunwi cenepupyemozo cuznana
Turbl reHepupyeMOro curHaiia nporpaMmoil I'enepaTop CMrHajIoB Ha BBIXOJIHBIX KaHANaX:
* CHUHYCOUJAJIbHBIA CUTHA;
* paguOMMITYJIbCHBIN CUTHAI,
+ 0eJiblil, pO30BbIi, MOJOCOBOM U JETEPMUHUPOBAHHBIN LIYM;
* 4acTOTHO-MOJAYJIMPOBAaHHBINA CUTHAJ C IMHEHHOMN pa3BepTkoi no yacrore (JIunUM);

+ YaCTOTHO-MOJYJIHPOBAHHBIA CHIHAI C JIOTapUPMHUYECKOH pa3BEpTKOW IO 4YacToTe
(JTorUM);

¥ MMIIYJIbCHBIN CUTHAI,

+ reHepauus CurHaia us gaiia;

+ aMIUTUTYAHO-MOAYJUPOBAHHbIN CUTHA,

+ 4aCTOTHO-MOJAYJIMPOBaHHBIN CUTHAJ;

+ MUJI000pa3HbIil CUTHA,

+ BOCIIPOM3BE/ICHNE CUTHAJIOB, OCTYMAIOIINX Ha BXOAHbIE KaHAJIBI.

20.2 OnucaHue NporpamMmbl

Jlnst 3amycka mporpamMMbl ['eHepaTop curuajgoB HeoOxomumo u3 MeHto ['eHepatopsl (pu-
cynok 20.1) nanenu ZETLab Bbi6path komanay I'enepatop curnanos. Ha skpane moHuropa oto-
Opasutcs pabouee okHO nporpamMmbl I'eHepaTop curnanoB (pucynok 20.2). B 3aronoBke okHa 1o-
ClIe 3aIycKa IMpoTrpamMMbl OyJeT 0TOOpakaThCsl Ha3BaHUE IPOTPAMMB.

IIpuMeyaHue: MporpaMMy MOYKHO 3aIlyCTUTh HEMOCPEICTBEHHO W3 PadOyeil AUPEKTOPHU
ZETLab (o ymomuanuto: c:\ZETLab\). Ims 3anyckaemoro ¢aiina: DAC_OCX.exe.

[eHepaTopkl Perucrparop he

| leHepaTop cMrHanos

Pucynoxk 20.1
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88 [[e e paTop cHrHANOB

BriSop curnanoe

-CuHyz || - PYdsn - Wy - MurHM - Nar4m - Mrin - Palin
- Curye2 - A | - Yt | -Muna | - B,

MApAMET Bl CHHYCOMAANBHOND CHMHENS

| Hacmoma, o | Ypogenp, B | Crsawanue, B

| 000043.00 | 0.8000 0.0000

& e .

| Homepn xanana | Cusran |Hndumamnp VoOSHR |Ece CUEHIRE!
- No6aBHTb W Biniovnts
Pucynoxk 20.2

KonunuectBo 3amyckaembix nporpamm I'eHepaTop CHIHaI0B ONIpPENENSIETCS KOJIHMYECTBOM
UCIOJIb3YEMBIX B U3MEPUTENIBHON CHCTEME YCTPOUCTB, MPou3BOAUMBIX 3A0 "DneKTpOHHbIE TeX-
HOJIOTMH U METPOJIOTMYECKUE CUCTEMBI", ¢ yCTaHOBJIEHHBIMH B HUX LIATI.

20.2.1 Ynpaenenue npozpammon I'enepamop cuznanoe

B BepxHeil yacTu mporpaMMbl pacroaraloTcsl BKIAJAKU ¢ Ha3BaHUSIMHU THIIOB F€HEPUPYEMO-
ro curHaia. J{ins BeIOOpa TOTO WM WHOTO TUIIA T€HEPUPYEMOTO CHUTrHalla HEOOXOJHMMO IOABECTH
KYpCOp «MBIIIN» K BKJIAJIKE C HA3BaHWEM CHTHaja, KOTOPBIM XOTUM HOJYyYUTh HA BBIXOJE reHepa-
TOpa, U HAKATh JIEBYIO KHOIIKY «MbIIIN». B BeIOpaHHOM BKJIaAKe, B ceperHe paboyero okHa mpo-
rpaMMbl I'eHepaTop curuajioB, 0TOOpa3sATCs 3JIEMEHTHI HACTPOKM BEIOPAHHOIO TUIIA CUTHAJIA.

OCHOBHBIMHU 3JIEMEHTAMU HAaCTPOEK [apaMeTPOB I'€HEPUPYEMbIX CUTHAJIOB SIBJISIOTCS MOJIS

BBOJA M YCTaHOBKH I1apaMETPOB | 001000 .00 wu peryasTopsl OOJBIIE/MEHBIIE IS ATUX Hapa-

MCTPOB J . PermeTopH pacmoJiararoTcsa Ka)I()II)IfI oA CBOUM IIOJIEM BBOJAA W YCTAHOBKHU IIapa-
MeTpa.

Perynsaropom Gosbliie/MeHbIIIe U3MEHUTh 3HAYCHHS TTapaMeTpa BO3ZMOXKHO JBYMS CIIOCO0a-
MHU:
- Ha)KaB Ha PETyJATOP U YAEPKHUBas HAXKaTOM JIEBYIO KHOIIKY «MBIILIN» IIOBOPOTOM PETYIIATOPA MO
4aCOBOU CTPEJIKH YBEIMYHUTH MAPAMETP, IPOTUB — YMEHBIIINTB;
- HaXaB Ha PEryIsiTop JIEBOII KHOITKOM «MBIIIW», IIPHU 3TOM HA CaMOM PECTYIIATOPC MOACBETHUTCA
KpacHbIM [IBETOM MeTKa (MaJeHbKUH KpPYXKOK), HPOKPYTKOM pOJMKAa «MBILIN» YBEJHU-
YUTH/YMEHBIITUTH 3HAYCHHE ITapaMeTpa.

W3meHneHue 3HaueHHs mapaMeTpa Tak’kKe BO3MOXKHO HEMOCPEICTBEHHO B CAMOM I10JI€ BBOJa
Y YCTAaHOBKHM mapamMeTtpa. JJis 5Toro HeoOX0oAMMO Ha)KaTh JIEBYIO KHOTIKY «MBIIITN» HA MOJIe BBOJIA U
YCTaHOBUTD yKa3aTellb «MBIIIN» HA pa3psijl, B KOTOPOM OylleT U3MEHAThCS 3HaYEHUE, IpU 3TOM (OH

BBIOPAHHOTO pa3psjia MOJICBETUTCS | 000313 .01 . Kaxaplid pa3psil UMEET U3MEHIEMOE YUCIICH-
Hoe 3HaueHue ot 0 1o 9. lanee st U3BMEHEHUS 3HAUYCHUS B paspsje, yAepKUBas MOJOKEHUE Kyp-
copa «MBILIN» Ha 3TOM pa3psjie, HeOOXOIMMO BBECTH 3HAUEHME C KIABUATYPbl WU MPOKPYTKOI
POJIMKA «MBIILIN» U3MEHUTH 3HaueHue. [Ipu BBo/Ie 3HaUEHUS ¢ KJIaBUATYpBbI, IIOCIE BBOJA 3HAYCHUS
B BBIOPAaHHOM pa3psjie, MOJACBETKA MepeiieT B ClAeAyoMi MIIaJIIui pa3psa, B KOTOPOM MOKHO
OyZeT npoaoJKaTh BBOJ, M TaK Jajee 10 CaMOro MIIAJIIEro pas3psja. YCTaHOBUB KypCOp MBbIIIH Ha
caMbIil MIAJIINIA pa3psii MOKHO KHOTIKOW KiiaBHaTypbl <Backspace> («3a00ii») 0OHYy/IHUTH BCE 3Ha-
YyeHue JM00 YacTh €ro B I0Jie BBOJA U 3aHOBO BBecTU. [Ipu yBelWYEeHHM YMCIEHHOIO 3HAYEHUS B
paspsjie NPOKPYTKON POJMKA «MBIIIN» (KypCOp «MBIIIN» JTOJKEH ObITh YCTAaHOBJIEH HA M3MEHse-
MOM pa3spsjie) 3HaYeHUE B 3TOM paspsie OyIeT yBEIMYMBATHCA, U C KAXKIbIM HOBBIM 000POTOM
3HAYEHUH B 3TOM pa3psijie OyIyT yBEIMUMBATHCSA 3HAYEHHs CTaplIUX pa3psiioB. [lpu ymeHbieHun
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YHCJIEHHOTO0 3HAY€HUs B paspsie NPOKPYTKON POJIMKA «MBILINY» 3HAYEHHE B 3TOM paspsjae Oynaer
YMEHBIIATHCA, U C KaXKbIM HOBBIM 000pPOTOM 3HAYEHHI B 3TOM pazpsjae OyAyT yMeHbIIAThCs 3Ha-
YEHUs CTapIINX pa3psaoB.

YcTaHOBKA YMCIEHHBIX 3HAYEHUH [1apaMeTPOB B NOJISIX BBOAA U YCTAHOBKH TaKK€ BO3MOXK-
Ha U B TEKCTOBOM II0JI€, KOTOPOE MOSIBJIAETCS MOCiIE ObICTPOro JBOMHOIO HAaXKaTHUs JIEBOW KHOIKOM
MBIIIM [T0 KOHKPETHOMY ITOJIKO BBOJA M YCTAHOBKH. B 3TOM TEKCTOBOM IOJIE 3HAYEHUE TOTO WIIU
MHOTO MapaMeTpa BBOJUTCS ¢ HU(POBBIX KIABUIL KJIaBUATYPBHI.

B HmxHel yactu okHa nporpammel I'eHepaTop CMrHaJia pacrosaratoTcsl dJIEMEHThI yIIPaB-
JICHUS] BKJIIOYEHHEM I€HEepUpPOBAHUS BbIOPAHHBIX CUTHAJIOB, BHIOOP BBIXOJHOIO KaHajga M WHIUKA-
LHsI BBIXO/JHOTO YPOBHSI.

[Tone BEIOOpA BBHIXOTHOTO KaHaIa TeHEpaTopa -, PacCIIONI0KEHHOE 0T HAAMUCHIO
Homep kanaja, npenHa3Ha4eHO sl BBIOOpa KaHaIa TeHepUPOBaHUsl CUTHAIOB. J1jisi BBIOOPA BHI-
XOJIHOTO KaHalla He0OXOAMMO Ha)XaTh MPABOM KHOMKOM MBIIIM HA ATO TMOJIE U B PACKPBIBIIEMCS
CITUCKE JIEBOW KHOTIKOM «MBITITN BHIOPATh HEOOXOIUMBIN BBIXOTHOM KaHaJ.

Kuonka /lo6aBUTH , pacrnosiokeHHas 1o Haanucbio CUTrHAl, mpeaHa3HavYeHa
JUIS IPEIBAPUTENBLHOTO BKIIIOUEHHS BBIOPAHHOTO Ul TeHepupoBaHus curHana. CUTrHajiI Mpu 3TOM,
He Oyzer mojaBaThCs Ha BBIXOJ reHeparopa. CUrHayl Ha BBIXOJIE reHepaTtopa OyIeT MoJaBaThbCs
TOJIBKO MOCJ€ Ha)KaTusl KHONKY BKJIIOYMTH (OMMCHIBAETCS HUXKE), PACIIOJIOKEHHOM MO/ HAAMUCHIO
Bce curnaasnl. UnauBuayansHas KHONKAa BKIKYUTB 17151 KQXKAOTO TUTA CUTHANA (BKIJIAJKH) CBOSI.
OnHOBpEMEHHO B OJIHOM MpOrpaMMe MOKET ObITh BKJIFOUEHO HECKOJIBKO THUIIOB CUTHAJIOB, TO €CTh
OyZeT reHepupoBaThCs CUTHAJ CJIOKHOM (cMemaHHoN) Gopmbl. [locne HaXkaTHsi KHONKM OHA MOJ-
CBETHUTCS, U3BMEHUTHCS Ha3BaHUE KHOINKY Ha YOpaTh, a B HA3BaHUM BKJIAJKU, BHIOPAHHOTO Ui Te-
HEpPUPOBAHUS CUTHAJIA, MOSIBUTCS 3HAK «+» (ILUIHOC), TOBOPSIILIMI O TOM, YTO ATOT CUTHAJ OyJeT Mo-
JlaBaThCsl Ha BBIXOJ IeHepaTopa. BeikiatoueHue, Kakoro-audo u3 BbIOPAHHBIX ISl T€HEPUPOBAHUS
CHTHAJIOB, OCYIECTBIIAETCS HAXATHEM Ha TMOJICBEYEHHYIO KHONKY YOpath R4l . 0Ce Yero
9TOT THUIl CHUTHaJa NEPECTAHET II0JIaBaThCs HA BBIXOJ I'€HEpPATOPa, KHOIKA IEPECTAaHET I0JCBEYM-
BaTbCs, HAANUCh U3MEHUTCA Ha JI06aBUTh, a B HA3BaHUHU BKJIAJKU HOSIBUTCS 3HAK «-» (MUHYC).

Unmuxarop ypoeus | [, pacnonoxennsiii nox maanuceio MHaukarop ypoBHs,
MIOKa3bIBaE€T CYMMAapHBIM MHTETpalibHbIM YPOBEHb BBIXOJHOTO CUTHAJA W, IPU MPEBBHIIICHUN MaK-
CHUMAaJIbHO JIOIyCTUMOT'O YPOBHSI, IEPErpy3Ky BBHIXOJHOTO KaHasla TeHepaTtopa. /IBe TpeTbux yactu
I0JIsI UHJIMKATOpa OTBEACHBI Ul YPOBHS BBIXOJIHOTO CHTHAa, HE MPEBBIMIAIONIEI0 MaKCUMaIbHO
JOMYCTUMBIN YpoBeHb. UeM Bblllle ypOBEHb, TeM OoJIblIe 3anoyHseTcs uaaukarop. [Ipu npesbimie-
HUU MaKCHUMAJIbHO JIOIIYCTUMOTO YPOBHS, MHAMKATOP 3aIOJHSAETCS MOJHOCTbIO KPACHBIM IIBETOM.
[IpaBslii Kpail UHAMKATOPA OCTAHETCS] KPAaCHBIM J0 TeX MOp, OKa Neperpy3Ka Mo BbIXOAHOMY KaHa-
Jy reHeparopa He OyleT CHATa U MO0Jb30BaTellb HE HaXXMET Ha MHAUKATOP JIEBOM KHONKON «MbI-
LI,

Knonka Br/oyurb , PacIoJIOKEHHAs 0]l HaAIMChI0 Bee curuasael, npenHa-
3Ha4yeHa JJIs BKJIIOUEHHsS] N€HEpUpPOBaHMs CUrHANOB. I'nobanpHas kHONKa BKJIIOYHTH 3amyckaer
reHepaTop CUTHAJOB C TAaKMMHU IapaMeTpaMH curaja (CUrHaia ciaoXHOH (opmbl) kakue ObUIH yc-
TAHOBJICHBI BO BKJIA/IKaX TUIIOB CUT'HAJIOB U B KOTOPBIN ObUIN Ha)KaThl KHONIKK JIo0aBUTH cUrHail.

JIist BBIXO/Ia M3 MPOTPAMMBI HEOOXOUMO HaXaTh KHOIKY [E], pacroioxKeHHy0 B IPaBOM
BEpPXHEM yrily okHa. [locie BbIXOAa M3 IporpaMMbl OyAyT COXpaHEHbI MOCIEAHUE HACTPOUKH, U
IIPU CJIEIYIOUIEM 3aIlyCKe BCE MapaMeTpbl OyAyT TAKMMH K€, KaK U J0 MOCJIEIHEro BBIX0a U3 IIPo-
IpaMMBl.

20.2.1.1 CunycouoanvHulii cucHan

JI1si reHepupOBaHusl CUHYCOUIAIbHOTO CUTHAJIA C 3aJaHHOM 4acTOTOM, YPOBHEM M CMelIe-
HUEM TIOCTOSIHHOM COCTaBIIAIONICH HEoOXoauMo B mporpamme I'eHepaTop CMrHA/I0B TIEperTH Ha
BKJIaJKy - CuHyc win BKIaAKy - Cunyc2. [{1s 3Toro HaxaTh J1€BOM KJIABUIIEH «MBIIIM» HA BKJIAJ-
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Ky ¢ Ha3BaHueM - Cunyc win - CuHyc2, 1I0CJie 4ero B OKHE MporpaMmMbl [ eHepaTop CurHaioB OTo-
Opaszsarcs MEMEHTHI 3aJjaHHsI TapaMeTPOB CUHYCOUJAIbHOTO CUTHAJIA.

AMIUTATY/Ia CHHYCOUJAIBHOTO CUTHAJIA PACCYUTHIBACTCS 110 (hopMyIie:
A(t) =4, -sin(a)t +q00),
roe: A, = 2,

r% — HadaJibHasg aMIIJINTyJia CUT'HaJia,
o =2rf — da3a curnana, ¢— TEKyIlee BpeMs, () — HadalbHas (pa3a curHaia.

Ilone BBOAA M YCTAaHOBKH, pacIoJIOKEHHOE IMoJ Haanucbio Yacrora, I'n, npenHasHadeHo
JUIS BBOJIAa 4aCTOThI T€HEPUPYEMOIO CUHYCOUJAIbHOTO curHajia. Yacrora 3anaercs B repuax (I'm).

Ilone BBOJA M YCTAaHOBKH, PACIOJIOKEHHOE IOl HAaANUCHIO YpOBeHb, B, npenHasHaueHO
Ui 3a7aHus cpeaHekBaaparuyHoro 3HaueHus (CK3) ypoBHs, ¢ KOTOpbIM OyJIeT IreHepupoBaThCs
CUTHaJI. YPOBEHB 3a/1aeTcs B BoJbTax (B).

[Tone BBOJA, pacnoyiokeHHoe oA Haanucelo CMemenue, B, npeaHasHaueHo Juist 3aAaHus
CMEILIEHUs TOCTOSSHHOM COCTaBJISIONIEH, ¢ KOTOpoi OyaeT renepupoBarbes curiai. CMenieHue 3a-
naetcs B BoJabTax (B).

[Tocne yctaHOBKM HEOOXOAUMBIX TapaMeTPOB CUHYCOUJAIbHOIO CUTHAJIa U Hayalla FeHepH-
poBaHMs (Ha4ajao reHepUpPOBaHUS MPOUCXOUT MOCIIE MOCIEI0BaTENbHOI0 HaXkaTusl KHONok /lo0a-
BUTb CUTHAJ U BKJIIOYMTB Bce CUTHAJIBI) OKHO IIPOrpaMMbl MPUMET BUJ| KaK IMOKa3aHO Ha PUCYHKE
20.3. Ha pucynke 20.4 nokazaHa ocMJUIOrpaMMa CUHYCOHM/IaJIbHOTO CUTHAJIA.

& 'ene patop curHanDe
Brifiop cUrHanoE t=0.00108 c

_-Curys2 - M - Y -Muna -Bxon [eHepatop 1= 141144 mB
+ Cuhyc - PAurn - Wyra - M4k - Nor4 - Mran - Fabin
MapameTphl CHHYCOMAENEHOrD CHIHANE
1000
| Hacmoma, Fy I ¥pogenn, B ICMELU,EHUQ, B
| 001000.00 | 1.0000 | 0.0000 .
-1000
| Howep xkanans ] CuzHan ]HHduKamop VEOSHA |Bce CUENIR L

a 0.00z 0.004
_ ¥6patb I BrnoyeHo

Pucynok 20.4

Pucynok 20.3

20.2.1.2  Paououmnynsc

Jy1st TeHepUpOBaHUSI PAIMOUMITYIIBCHOTO CUTHasa (TIPEPhIBUCTHIE KOJICOaHUs) C 3aJaHHBIMHU
rapamMeTpamMu HeoOXoauMo B rporpamme I'eHepaTop curHaoB nepeT Ha BKiIaaky -P/umm. s
9TOTO HaXXaTh JIEBOW KJIABMINICH «MBIIIN» HA BKJIAJAKY C Ha3BaHuWeM -P/mmm, mocie 4ero B OKHE
nporpaMMbl ['eHepaToOp CUTrHAJIOB OTOOPA3ATCS JIEMEHTHI 3aJaHUsl MApaMETPOB PATUOUMITYIIBC-
HOT'O CUTHaJja.

[Tone BBOMA, pacnonoKeHHOE [0/ HaAnuchio YacToTa 3amoJ, npeJHa3HadyeHo Jyisd 3aJaHUs
YaCTOTHI 3aMOJHEHHUS (HECYIIEH YacTOThl), C KOTOPOW OyayT TeHEepHUPOBATHCS PATUOUMITYILCHI.
YacroTa 3anosiHeHust 3agaetcs B repuax (I'm).

[Tone BBOJA, pacmoyiOKEHHOE TOJ HAANKChIO AMIUIMTYAA, MPEIHA3HAYEHO JUIS 3aJaHUs
aMILTUTY Il (MTMKOBOTO 3HAYEHMs) CUTHAJA, C KOTOPOM OyIyT T€HEpUpOBATHCS PAAHMOUMITYIIBCHI.
AmIuuTyna 3agaercs B BoabTax (B).

[Tone BBOJA, pacnoiokeHHOE MOJ HaAnuchbio YacTora cien, npeaHa3HaueHo IS 3aJaHUs
YacCTOTHI CJIENOBaHMS (YaCTOTHI MOJYJIUPOBAaHUsI), C KOTOPOM OyayT T€eHEpUPOBATHCS PATUOUM-
nynbebl. YactoTa ciemoBanus 3agaetcs B repuax (I'm).
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[Tone BBOMA, pacmookeHHOE MO HAAMUCHI0 I TeJbHOCTD, IPeHA3HAUYEHO AJIs 3a/1aHus
JUINTENbHOCTU (LIMPHUHBI), C KOTOPOH OyIeT reHepupoBaThCsl CUTHal. [[MuTenbHOCTh 3ajaercs B
cexyHaax (c).

@i1axoK, pacoyIoKEeHHbIN ciieBa OT Hagnucu LMK, C1yXUT 1715 0AHOKPATHOIO JIMOO LIKK-
JIMYECKOTO MOBTOPEHMSI PAIMOUMITYIJIbCA. Y CTAHOBJICHHBIN (PIIaKOK — IMKJIMYECKOE BOCIIPOU3BEIe-
HHE, CHATHIA — OJTMHOYHBIA PAIUOUMITYJIBC.

[Tocne ycraHoBKM HEOOXOJMMBIX MapaMeTpPOB pPaAUOUMIIYJIbCA W Hadajla F€HEepUPOBAHUS
(Haua0 reHepUpOBaHUS MPOUCXOIUT MOCTE MOCIEA0BATEIBLHOIO HaKaThs KHOMOK /lo6aBuTH cur-
Hal 1 BKJIIOYNTB Bce CUTHabI) OKHO MPOrpaMMbl IPUMET BHJI Kak IoKazaHo Ha pucynke 20.5. Ha
pucyske 20.6 mokazaHa ocuHJIIOrpaMMa PaJuOUMITYIIbCA.

& Frene paTop CHIHANOB g|§|g|
Bbifiop cHrHanos t=0.168R5
Curycs2 | - AM -HM - Muna -Broa [eHepatop 1= 0.00 mB
Cage | +PAen ] lga | MM [ MlorM | Mn | -Paia |
MapaMeTpel pasg oMMy NECHEL CMIHANDE
]‘-n‘acrmnm 320017 1Amn_nun:yda] Hacmoms cned ],@uumeﬂbnocma 000

| 0o1000.00 | 1.0000 | 000100.00 | 000002

c & O T

-1000

I Homep xanana J CuEnan J”Hdu«amop VROSHT che CLEHIRLE

| : 0165 0a7
- Y6park | W Binioyeno

Pucynoxk 20.6

Pucynok 20.5

20.2.1.3 ILlym

Jljig reHepupoBaHUS LIYMOBOIO CUTHaja (ciiydailiHble Kosie0aHUs) C 3aJJaHHBIMU IapaMeT-
pamu HeoOxoaumo B mporpamMme I'emepatop curnajioB nepeiitu Ha Bkiaaky - Illym. Jlnsg storo
Ha)KaTh JICBOM KIIABMILIEH «MBIIIN» Ha BKIAAKY ¢ Ha3BaHueM - Lllym, mocie yero B OkHe mporpam-
Mbl I'eHepaTop curHaoB oToOpa3sATCS 3JIEMEHTHI 3a/JaHUs TapaMeTPOB IIYMOBOT'O CUTHaA.

[Iporpamma I'eHepaTop CMrHaJI0B MOXET T€HEPUPOBATH CIIEAYIOLIME ITYMOBBIE CUTHAJIBI:

+ OcbIii;

“* TI0JIOCOBO;

+ PO30BBIN;

+ JIETEpPMUHHPOBAHHBIN LIYM.

20.2.1.3.1 benvtii uiym

benblii myMm - cTaMOHApHBIA IIyM, CIEKTPAJIbHBIE COCTABISAIOIIAE KOTOPOTrO PaBHOMEPHO
pacIpeneneHsl 10 BCEMY IUaIla30Hy 3a1eHCTBOBAaHHBIX 4aCTOT.
Bbenbrit mrym paccunteiBaercs o Gopmyie:

12
A=4,- [Z rand () — 6) , rae: A4, = 21/’% — HavyaJpHas aMIDIMTYJla CUTHAJA,
1

rand() — G yHKUMS BBIYUCIIEHUS CiIydailHOTo 4Kcia, npuueM O<rand()<l1.

Jliis Bp1OOpa O€oro 1ryma ¥ yCTaHOBKH [apaMeTpOB ISl FTEHEPUPOBAaHUS CUTHaIa HEO0XO-
numo Bo BKJIaake - Lllym HakaTe mpaBoil KJIaBHUIIEH «MBIIIN» 10 TIOJIFO BRIOOpA TUIA ITyMa, pac-
MOJIOXKEHHOMY 10 HaAnuchio Tum myma, u B pacKpbIBLIEMCS CIIMCKE BBIOpaTh beJiblid.

Ilone BBOJA M yCTaHOBKH, PacHOJIOKEHHOE I0Jl HAANKMCBHIO YPOBeHb, B, npenHa3sHaueHO
Uid 3a7aHus cpeaHekBagparnyHoro 3HadeHus (CK3) ypoBHS, ¢ KOTOphIM OyayT IeHepupoBaThCs
Oenblii yM. YpoBeHb 3ajaeTcs B BoJbTax (B).
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[Tone BBOJA M yCTAaHOBKHM, PacIoJIOKEHHOE M0J Haanuchio Yacrora Hay, MpeiHa3HaueHo
JUIS 3a/laHUSl HAYaJIbHOM 4acTOThI YaCTOTHOTO JIMana3oHa, B KOTOPOM Oy/eT TeHepupoBaThCs OEblii
myMm. Hauansnas gactota 3amaercs B repuax (I'm).

[Tone BBOJAa U yCTAaHOBKH, PAcIOJIOKEHHOE 0] HAANUChI0 YacToTa KOH, IpeHa3HAYEHO
JUI 337jaHUsI KOHEYHOM 4acTOThl YaCTOTHOTO JUana3oHa, B KOTOPOM Oy/leT reHepupoBaThCs Oelblit
myM. Koneunas gacrota 3amaercs B reprax (I'm).

[Tocne ycTaHOBKM HEOOXOAMMBIX MapaMeTpoB O€oro Iryma U Hadaja reHepupoBaHus (Ha-
4aJio T€eHEPUPOBAHMS TPOUCXOIUT MOCIIE MOCIEA0BATEILHOIO Ha)KaTusl KHOMOK JI06aBUThL cUrHa
1 BKJII0YMTBH BCce CUTHAJIBI) OKHO MPOrpaMMbl IPUMET BHJT Kak IokazaHo Ha pucyHke 20.7. Ha pu-
cyHkax 20.8 u 20.9 noka3zaHbl Y3KOMOJIOCHBIHN U 1/3-0KTaBHBINA CEKTPHI OEJIOro 1IyMa.

& ['ene paTop cHIHAIOE

BriSop curHanoe

_ cOwgez | aM ] oM Rk | Sl
- CHHyc - PAran | + Uy | M J'IorLIM - Mran - Faiin |

MapaMETRE! WYMOBOr S CHPHANS

Iy’posenn,ﬂ ]‘—J’acrnoma Hay !‘—J’acrno.rﬂa KOH ] Tun wtvms

| 0.5000 |{000010.00 |010000.00 | Bensi
© 19 &
]HoMep HININT ] Cuznan ;Hudurtamop VROSHS ]Bce CLEHIRTL!
Tl o S G|

Pucynox 20.7

Yactota 1120.0 My, YacToTa 315.007Y
ypoeeHBICKI) 75.8206(0.001mE) YROEEHE(CKS) 82.9906(0.001MBE)

- o

1000 1500 al 123 315 800 2k Sk Ty

Pucynoxk 20.8 Pucynox 20.9

20.2.1.3.2 Ilonocosoit uiym

[TonocoBoii 1IyM - HIyMOBOI CUTHAJ ¢ OTPaHUYEHHBIM YaCTOTHBIM HHTEPBAJIOM.

Jliis BIOOpPA MOJIOCOBOTO IIyMa U YCTAHOBKH IapaMETPOB JUIsl TEHEPUPOBAHUS CUTHAIA He-
o0xoxumo Bo Bkiazake - LIlym HaxaTh npaBoil KiIaBUILEH «MBIIIKW» 110 MOJIO BbIOOpA TUIA LIyMa,
PacmnoJio’)KeHHOMY MOJ1 HaAnuchio TuI myma, U B packpbiBiiemcs criucke BeioOpats [1o10coBoj.

[Tosie BBOA M yCTaHOBKH, PAacHoOJIOKEHHOE MOJ HAAMHUCHIO YpPoOBeHb, B, mpeaHazHaueHO
Ui 3a7aHus cpeaHekBagparnyHoro 3HayeHus (CK3) ypoBHS, ¢ KOTOphIM OyAyT IeHEpUpOBaThCS
MI0JIOCOBOM IIIyM. YpOBEHb 3a7aeTcs B BojbTax (B).

[Tone BBOJAa M yCTAaHOBKH, PAcIoJIOKEHHOE MOJ Haanuchio Yacrora HaY, MpeiHa3HAuYeHO
JUIS 33/1aHUS HAYaJIbHOW YacTOThI YaCTOTHOTO JMarna3oHa, B KOTOPOM OyJeT TeHepupoBaThCs M0JI0-
coBoi mrym. Havanbnas gacrorta 3amaercs B repuax (I'm).

[Tone BBOJIAa M YCTAaHOBKH, PACMOJIOKEHHOE 0] HAANUChI0 YacToTa KOH, IpeIHa3HAYEHO
JUI 3aJJaHUs] KOHEYHOM 4acTOThl YaCTOTHOIO JMAIa30Ha, B KOTOPOM OyJeT reHepupoBaTbCs MOJIO-
coBoit mrym. Koneunast yactora 3agaercs B repuax (I'm).
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[Tocne ycTaHOBKM HEOOXOAMMBIX MMapaMeTPOB IOJIOCOBOTO IIyMa M Havaja TeHEPHPOBAHHS
(Hayaso TeHepUpPOBaHUS MIPOUCXOIUT TIOCIIE IOCIIEIOBATEIFHOTO HaXaTHs KHOTIOK J{06aBUTH cur-
Hal 1 BKJIIOYMTB BCe CUTHAJbl) OKHO IPOrpaMMBbl MPUMET BUJ Kak MokazaHo Ha pucyHke 20.10.
Ha pucynxke 20.11 noka3aH y3KONOJIOCHBIH CIIEKTP MOJIOCOBOTO LIyMa.

& ['ere patop cHrHa/oR

Yactota  375T0, YpoEEHE(CES) 73 68aE0 00T mE)

BriGop cHrHanoe Ji
o Cae2 | AM [ MM | Mws | -Bu
- Curye - PAuran | + Wyra |- TaHHM - Nor4m - Mran - Pain |

| MapareTpbl WYMOBORD CHIHANS

]Vpoaenn,ﬁ' 1‘—Iacn'.lon'.la HaY !‘—Iacrnoma KOH ] Tun tyra

| 0.1000 | 000010.00 | 002000.00 | Manocosol

) D
o O o
] Honrep anana ] Cusnan ;Hudunamop VEOSHA ]Bce CLEHIRE!

Pucynok 20.11

Pucynok 20.10

20.2.1.3.3 Po3oeblit uiym

Po30BBIN mIyM - NIyMOBOW CHUTHAJl, CIEKTPAIbHBIA YPOBEHb KOTOPOIO CHHYKAETCS C YBEIH-
YeHHEM 4YacTOThI co craioM 3 1b Ha okTaBy.

Jlyis BbIOOPA PO30BOTO LIyMa M YCTAaHOBKH IapaMeTPOB Ul T€HEPUPOBAHUS CUTHaIa HEOO-
xoaumo Bo BKJIajake - Hlym HaxaTh mpaBod KJaBUIIEH «MBILIM» MO MOJIIO BbIOOpa TUIA LIyMa,
PacmoJio’)KeHHOMY MOJ1 Haanuchio Tum myma, u B pacKpbIBILIEMCS CIIUCKE BbIOpaTh P0o30BbIii.

[Tosle BBOJ@ M yCTAaHOBKH, PAacHOJIOKEHHOE MOJ HAANMHUCHIO YpPoOBeHb, B, mpeaHazHaueHO
Uid 3a7aHus cpeaHekBagparuyHoro 3HayeHus (CK3) ypoBHS, ¢ KOTOphIM OyAyT IeHEpUpOBaThCS
PO30BbIN IIyM. YpOBEHb 33aeTcs B BosbTax (B).

[Tone BBOJIA M yCTaHOBKH, PacIoJIOKEHHOE MOJ Haanuchio YacTrora HaY, MpeiHa3HaueHo
JUI 33J]aHKsI HA4aJbHOW 4acTOThl YACTOTHOTO JMAIla30Ha, B KOTOPOM OyJeT reHepupoBaThCs pO30-
BbIY 1myM. HauanpHas gactota 3agaercs B repuax (I'm).

[Tone BBOJIAa M yCTAaHOBKH, PAcIOJIOKEHHOE 0] HAANUChI0 YacToTa KOH, IpeIHa3HAYEHO
JUI 3aJlaHUsl KOHEYHOM 4acTOThl YaCTOTHOTO JIMara3oHa, B KOTOpPOM OylieT T€HepUpOBaThCS PO30-
BbIY myM. KoHednast yactoTa 3amaercs B repuax (I'm).

[Tocne ycraHOBKM HEOOXOIMMBIX MapaMEeTpPOB pPO30BOrO IIyMa W Hayalla FeHEpPUPOBAHUS
(Haua0 reHepUpOBaHUS MPOUCXOJUT MOCIE MOCIEA0BATEIBLHOIO HaXKaThs KHOMOK /lo6aBuThH cur-
Hasl 1 BKJIIOYUTH BCe cUrHAJIbI) OKHO NMPOrpaMMbl IPUMET BUJ KaK NOKa3aHo Ha pucyHke 20.12.

& [ene PATOp CHIHAIOB

Beifiop curHanos
~ Cawe2 | AM | MM ] Mwa | B
- Cuye - Pduran | + Wym |- M - Nor4e - Mrn - Padn |

MaparMeTpE WYMOEDrD CHEHANS

]VpoaeHa,B 1‘—!’&:::1710:’71& Hay !‘—Iac:rnorna KoH ] Tun wyrms

| 0.5000 | 000010.00 | 025000.00 | Fososeil

-
g o o
] Howrep kanans ] CuzHan lﬁnduxamop VEOEHR ]Bce CUENIR L

T o W oo |

Pucynok 20.12
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Ha pucynkax 20.13 u 20.14 noka3aHbl y3KONOJIOCHBINA U 1/3-0KTaBHBIN CHEKTPHI PO30BOTO

oIymMa.
Yactota 1086.0 Ty YacTora S00.000L,
ypoeeHB(CHI) T5.3106(0.001MB) YROEEHE(CKZ) 91.8605(0.001MB)
fal i)
100 100
a0
a0
Ja11]
40
ana 1000 1500 2000 315 B 20 A0 125 315 8O0 2k Sk Iy
Pucynox 20.13 Pucynok 20.14
20.2.1.3.4 /lemepmunupoeanuslit wiym
JleTepMUHUPOBAHHBIN 1IyM - O€JbIil IIyM OrpaHMYEHHBIA 3a/laHHBIM YaCTOTHBIM JHarazo-
HOM.

Jlyisa BbIOOpa JAE€TEPMUHHPOBAHHOTO IIyMa W YCTAHOBKU NapaMeTpOB Ui F€HEPUPOBAHUS
curHaiga Heooxoaumo Bo Bkiajke - Llym HakaTh mpaBoil KiIaBUIIEH «MBIIIM» IO IOJIIO BbIOOpa
TUIA [IyMa, PacloJIOKEHHOMY MOJI Haanuchio THN myma, U B pacKpbIBLIIEMCSI CIIUCKE BbIOpaTh
JleTepMUHUPOBAHHBIH.

[Tosle BBOJA M yCTAaHOBKH, PAaCHOJIOKEHHOE MOJ HAANMHUCHIO YpPOBeHb, B, mpeaHazHaueHO
Ui 3a7aHus cpeaHekBagparuyHoro 3HayeHus (CK3) ypoBHS, ¢ KOTOphIM OyAyT IeHepUpOBaThCS
J€TEpMUHUPOBAHHBIN 1IyM. YpoBEHb 3ajaeTcs B BoJbTax (B).

[Tone BBOJAa M yCTAaHOBKH, PacIoJIOKEHHOE MOJ Haanuchio Yacrora HaY, MpeiHa3HauYeHO
JUIA 33J]aHUs HauyaJbHOM 4acTOThl YAaCTOTHOTO JMara3oHa, B KOTOPOM OyleT reHepupoBaThCs Je-
TepMUHUPOBaHHBIN 1TyM. HauanbHas yactora 3anaercs B repuax (I'm).

[Tone BBOJIAa M yCTAaHOBKHM, PAcHOJIOKEHHOE 0] HaAnUChio YacToTa KOH, IIpeHa3HAYEHO
JUI 337jaHKsI KOHEYHON 4acTOThl YaCTOTHOTO JUarna3oHa, B KOTOPOM Oy/eT TeHepHupoBaThCs JieTep-
MHUHHpPOBaHHBIN ITyM. KoHeunas yactoTa 3amaercs B repuax (I'm).

[Tocne yctaHOBKM HEOOXOJMMBIX NApaMETPOB JETEPMUHUPOBAHHOTO IlIyMa U Hayajia reHe-
pUpOBaHUs (HayaJlo reHEPUPOBAHUS IPOUCXOAUT MOCIE MOCIEA0BATEILHOIO HaKaTus KHOMOK [lo-
0aBUTH CUTHaJI U BKJIIOYMTH BCEe CUTHAJIBI) OKHO MPOrpaMMbl IPUMET BUJ KakK IOKa3aHO Ha pU-
cynke 20.15. Ha pucynkax 20.16 u 20.17 noka3aHbl y3KONOJIOCHBIN U 1/3-OKTaBHBIN CHEKTPHI Je-
TEPMUHUPOBAHHOTO LIyMa.

E lene paTop CHIHANOB

Bridop clrHanos
- Curyc2 - A -YM -Muna - Broa

._ - CuHyc -Punn | + LWyra - M- - florHM -Wrn - Fain |

MapaMETRE! WYMOBOrD CHEHANS

]Vpoaenn,ﬁ' 1‘—Iac:n'.loma Hayv !‘—Iacrnoma KOH ] TUumn wyma
| 0.1000 | 000010.00 | 004000.00 | [erepw

© X
o O €.
] Homep marans ] Cusnan !Mﬂdunamop VROSHA ]Bce CUEHIRE!

TR v Rl e |

Pucynok 20.15
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Yactora 1212.0y YacToTa 250,007y,
YROBEHE(CKS) T73.880E(0.001ME) YROEEHE(CKE) 83.81a6(0.001mE)
nE nE

100 1on

a0

a0
G0

40
500 1000 1500 000 qy 315 B 20 &0 125 315 800 2k Sk [y

Pucynok 20.16 Pucynok 20.17

20.2.1.4 YacmomHo-moO0ynupo8aHHslii CUZHANL C JIUHEHHOU pA36epmKol hno yacmome
(Tun9M)

YacToTHO-MOAYTMPOBAHHBIA CUTHAJ C JJUHEHHOU pa3BepTkoi mo vactore (JlunUM) mpen-
CTaBJIsIeT COO0M CHHYCOUJTy C PABHOMEPHO YBEJIMYMBAIOLIEHCS IO BPEMEHH YacTOTOA.

JIunYM paccuutsiBaeTcs o dopmyiie:
. £
A(t)z A4, - s1n(a)t + ’uT + %J ,
. 2V,
roe: A, =" 2 HavaJlbHasl aMIUIMTYAa CHTHana, @ =271f — ¢a3a curHana,  — Te-

Kylllee BpeMs, [ = % — CKOPOCTbh U3MEHEHUS CUTHAJA, () — HayallbHas (haza curHasa.

s renepupoBanust JIunUM, ¢ 3ajaHHBIMH NapameTpamu, HeoOxoaumo B nporpamme I'e-
HEpPaToOp CUTHAJIOB IepelTH Ha BKIAAKY - JINHYM. {14 3TOro Ha)xkath JI€BOW KIABUILIECH «MBILLIH
Ha BKJIQJIKy ¢ Ha3BaHueM - JImHUM, nocnie yero B okHe nporpammel I'eHepaTop CMrHajoB OTO-
Opaszsarcs IEeMEeHTHI 3aaHus napamerpon JIunUM.

[Tone BBOJIAa M yCTAaHOBKHM, PacIoJIOKEHHOE M0J Haanuchio Yacrora HaY, MpeiHa3HaueHo
JUId 3aJjaHusl HadallbHOM YacTOThl YAaCTOTHOIO JMana3oHa, B KOTOPOM OyJIeT I'eHepUupoBaThbCs
JIunYUM. Hauanwhas yactota 3agaetcs B repuax (I'm).

[Tone BBOJIAa M yCTAaHOBKH, PAcHOJIOKEHHOE 0] HAANUChI0 YacToTa KOH, IIpeHa3HAYEHO
JUId 3a/laHusl KOHEYHOM YacTOThl YaCTOTHOTO [uamna3oHa, B KOTOpPOM OyAeT TIeHepHpoBaThCs
JIunYM. Koneunas gactota 3amaercs B repuax (I'm).

[Tone BBOJAa M yCTAHOBKH, PACIOIOKEHHOE MOJ HAJNNChIO Y POBeHb, IPEIHA3HAYECHO IS
3amaHusl cpenHekBagpatuyHoro 3HaueHus (CK3) ypoBHs, ¢ KOTOpeIM OyayT T'€HEpUpPOBATHCS
JIunUM. Yposens 3anaercs B BosbTax (B).

Ilone BBOJa M YCTAaHOBKH, PACIIOJIOKEHHOE IO HaANKMCHIO IMT, MpeHa3HA4YeHO JUIs 3a-
JaHWs JUIMTEIBbHOCTU IIUKJIA, C KOTOPbIM OyneT renepupoBaThes JIunUM. JlnurensHoCTh 3a1aeTcs
B CeKyHJ1ax (C).

[Tone BBOAA M YCTaHOBKH, pacrojokeHHOe Mo Haanuchio CKOPOCTb, NPeAHA3HAUYEHO IS
3a/IaHMsI CKOPOCTH M3MEHEHMsI 4acTOThl OTHOCUTENBHO Tepia B cekyHay (I'm/c), ¢ kotopoit Oyaer
resepupoBarbcs JInHUM.

®daxkoK, pacIo0KEeHHbIN ciaeBa oT Haanucu LUk, cayXuT uisi 0JHOKPATHOTO JINOO MHO-
TOKPAaTHOTO MOBTOPEHUS LIMKJIA. Y CTaHOBJICHHBIN (PIaXKOK — HUKINYECKOE BOCIPOU3BEICHHE, CHSI-
ThIl — oHOKpaTHOe. DIakoK MOXKET yCTaHaBIMBAThCS KakK JI0 Hayalla T€eHEpUPOBAHMS, TaK U BO
BpeMs.

[Tocne ycranoBku HeoOXxoauMbix napamerpoB JInHUM u Hayana reHepupoBaHusi (Hadaso
TeHEPUPOBAHMSI IIPOUCXOIUT IOCIE MOCIEI0BAaTEIbHOTO HaxaTHsl KHOMOK /loGaBuTh curHam u
BkJ1104MThH BCE CUTHANBI) OKHO MPOrpaMMbl IPUMET BUJ KaK MOoKa3aHo Ha pucyHke 20.18.
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IIporpamma TEHEPATOP CUT'HAJIOB ZETLab

E tHHSC2 - AM . LIM ) Muna - EHDJ:L
Gy | Pawan | cUWya |+ eSM ] fordM | oMuan | Pain

MapaMETPE! NMHEAHON Y3CTOTHOM MOAY NALHKM

| HRcnoma ey | Hrcmoma KoH |Vposenh| Arnurm | CROpOCHD
|000010.00 |002000.00 |1.0000 [0100.0 |0019.7

& & 5 ) i

| Homepn MIHIRI | FInouendyans Ll |nu6unamop VROSHA | FroSansrnris

_ BKnto4eHo [ —| BinioyeHo

Pucynok 20.18

Ha pucynkax 20.19 u 20.20 noka3aHbl y3KOIOJOCHBIA U 1/3-0KTaBHBII CHEKTPHI C UX HAKO-
IJICHHBIMU MaKCHUMaJIbHBIMU 3HaYEHHUSIMHU B YCTAHOBJIEHHOM Juana3oHe yacToT JIunYM.

Yactota 1516.0 My YacTora 1600.007y,
ypoeeHE(CKI) 110.750E(0.001ME) YROBEHE(CHKS) 120.5806(0.001ME)
Make 110.80E5(0.001mB) Make 120.5806{0.001ME)
nE g
120

100
100

0o 1000 15000 2000 [y 80 160 315 630 1.25k 2.5k 5k 10k My
Pucynok 20.19 Pucynok 20.20

Ipumeyanus:

1. JnuTenpbHOCTh ITUKIIA TEHEPUPOBAHUS CUTHAIA M CKOPOCTh U3MEHEHUS YaCTOTHI SIBIISIOT-
Cs B3aMMO3aBHCHUMBIMHM BEJIIMUYMHAMH, & UX 3HAYCHUS 3aBUCAT U OT YCTAaHOBJICHHOTO YaCTOTHOTO
IUanazoHa (Ha4aJbHOW M KOHEUYHOW 4acToThl). [Ipu ycTaHOBKe Kypcopa B moJie JuT mose 3aTemM-
HSETCS B I[BET OKHA MPOTPaMMBbI, a 3HaYE€HUE JITUTEIHHOCTH CTAHOBUTCA (PMKCHUPOBAHHBIM (337210~
muM). [Ipy u3MeHeHnn B HEM 3HAYCHHS, aBTOMATUYECKA U3MEHSETCSl 3HaYECHUE CKOPOCTH U3MEHe-
HUs 4acToThl B mosie CkopocTh. [Ipu m3MeHeHnn Ha4aJlbHOW W/MJIM KOHEYHOW YacCTOTHI 3HAUCHHUE
JUTMTEIIbHOCTH CHUTHAJa OCTAETCS HEU3MEHHBIM (T.K. OHO 3a()KCHPOBAHO), B TO BPEMs KaK 3Haue-
HUE B TOJIE CKOPOCTH U3MEHEHHS YaCTOTHI M3MEHSACTCA. AHAJOTHYHO MPOUCXOJUT TIPU YCTAHOBKE
Kypcopa B mojie CKOpoCTh (ero 3HaueHHUEe CTAHOBUTCS (DUKCHPOBAHHBIM).

2. Tlpu ycTaHOBKe 3HAYCHHUS] HAYAJIbHOW YacCTOThI MEHBIIIE YeM KOHEUYHas, OyJIeT MPOuCXo-
muTh TeHepupoBanue JIuHYM oT meHbIIel yacToThl K Oombiieit. Hampumep, mpu HavanbHOM yac-
tote 50 I'm m koreuno#t 100 I', renepupoBanue JIuaUM Oyaet npoucxoauts oT 4actoThl 50 ' k
gactote 100 ['m.

3. Ilpu ycTaHOBKE 3HAUE€HUS HAa4aJIbHOM 4acTOTHI OOJIbILIE YeM KOHEYHas, OyJIeT MpOUCXo-
muTh TeHepupoBanue JIunYM oT GosbIieit yacToThl K MeHbIIeH. Hanmpumep, mpu HavaapHOM Yac-
tote 100 I'm u koneunoit 50 I'n, renepupoBanue JlIuaUM Oynet npoucxoauts ot yactoTsl 100 I'r k
gacrote 50 I'm.
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ZETLab IIporpamma TEHEPATOP CUT'HAJIOB

20.2.1.5 Yacmomno-mooynupo8anHslii CUCHAN C J102APUPMUUECKOU PA36EPHIKOI NO YACHO-
me (/loc4M)

YacToTHO-MOAYIMPOBAHHBIN CUTHAJ C JIorapupMuUecKoi pazBepTkoil o yacrote (JlorYM)
IIPEJCTaBIAET CO00M CUHYCOUY C JIOrapu(PMUYECKN YBEIMUUBAIOLIEHCS IO BPEMEHU YaCTOTOM.

JlorUM paccuutsiBaercs o ¢popmyse:

r
A:AO.Sinw—T L +¢, |,

In S fo
fo
2V,
raec: A() = rms — Ha4daJIbHasd aMIUIMTyda CUTrHaJ1a,
V2
@ =271f — pa3a curHana, (o — HauanbHas (aza curHana, 7 — BpeMsi I3BMEHEHHSI 9aCTOTHI,

{ — TeKylllee BpeMsi, fp— HaydaJlbHas 4yacToTa CUTHala,  fr— KOHEYHas 4acTOTa CUTHaJja.

Jiia renepupoBanus JlorUM, ¢ 3ajpaHHbIME napameTpaMu, HeoOxoaumo B mporpamme I'e-
HepaTop CUrHaJIa nepeTu Ha BKIAAKy - JlorUM. Jlyist 3TOro Haxarth JIEBOW KIABHUILEH «MBIILIH
Ha BKJIJKy ¢ Ha3BaHueM - JlorUM, mocre dero B okHe nporpammbl ['eHepaTop curuanoB otoOpa-
35TCS DJIIEMEHTHI 3a1aHus napameTpoB JlordM.

[Tone BBOJAa M yCTAaHOBKH, PAcIoJIOKEHHOE MOJ Haanuchio Yacrora HaY, MpeiHa3HAuYeHO
Ul 3aJjaHysl HadyallbHOM YacTOThl YaCTOTHOTO [uarna3oHa, B KOTOpPOM OyIeT IeHepupoBaThCs
JlorUM. HauanbsHas yactoTa 3agaetcs B repuax (I'm).

[Tone BBOJIAa UM yCTAaHOBKH, PAcHOJIOKEHHOE 0] HaANUChI0 YacToTa KOH, IpeHa3HAYEHO
JUId 3a/laHusl KOHEYHOM YacTOThl YaCTOTHOTO [uamna3oHa, B KOTOPOM OyAeT TIeHepHpoBaThCs
JlorUM. Koneunas gactora 3amaercs B reprax (I'm).

[Tone BBOJA M yCTAaHOBKH, PACIONOXKEHHOE O] HAMNKNChIO Y POBeHb, IPEIHA3HAYECHO IS
3amaHus cpenHekBagpatuyHoro 3HaueHus (CK3) ypoBHs, ¢ KOTOpeIM OyayT T'€HEpUPOBATHCS
JlorYM. Yposens 3amaercs B BojbTax (B).

[Tone BBOJIAa M yCTAaHOBKH, PAcMOJIOKEHHOE 0] HaanuChio JJIMT, npeaHasHaueHo s 3a-
JaHWs! JUTUTENbHOCTH LIMKJIA, C KOTOPBIM OyzaeT reHepupoBathes JJIor'UM. JliutenbHOCTh 3ajaeTcs B
cexkyHaax (c).

[Tone BBOAA M YCTaHOBKH, pacrojiokeHHOe Mo Haanuchio CKOPOCTb, NPEAHA3HAUYEHO IS
3aJlaHUsl CKOPOCTH M3MEHEHMsI YaCTOThl OTHOCUTENIBHO OKTaB B MUHYTY (OKT/MHH), C KOTOpoil Oy-
net reaepupoBarbes JlorUM.

&8 'ene patop curHaioe

Brifiop clrHanos
el Tl Sl A= [ b
- CuHyc - PAarn - Wyra MM | NorHM |- Mmn - Falin

MapaMeTpel NOrapHEMHMHECKoR YacTOTHOR MOAY NALHH

] HICHIOmE Hay |‘-Iacrmnm KOH I ¥poGeHb |,I:Lnum JCxopocm.b

| 000000.01 | 002000.00 | 1.0000 | 0023.0 | 045.86

| Howep xkanans ] CuzHan ]HHduKamop VEOSHA JBce CUENIR L
_ ¥6patb I BrnoyeHo
Pucynok 20.21

@i1axoK, pacoyIOKEeHHbIH ciieBa oT Haanucu Lk, ciyXuT A1 0AHOKPATHOTO MO0 MHO-
TOKPAaTHOTO MOBTOPEHUS LIMKJIA. Y CTaHOBJIEHHBIN (PIaXKOK — HUKINYECKOE BOCIPOU3BEICHHE, CHS-
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IIporpamma TEHEPATOP CUT'HAJIOB ZETLab

ThIl — oHOKpaTHOe. DIakoK MOXKET yCTaHaBIMBAThCS KakK J0 Hayalla TeHEpUPOBAHMS, TaK U BO
BpeMS.

[Tocne ycraHoBkM HeoOxoaumbIix mapameTpoB JlorUM u Havana reHepupoBaHUs (Hayalso
TeHEPUPOBAHMSI IIPOUCXOIUT IOCIE MOCIEI0BAaTEIbHOTO HaxaTHsl KHOMOK /loGaBuTh curnan u
BkJ/1104uThH BCEe CUTHANBI) OKHO MpOrpamMMbl IPUMET BUJ KaK MMOKa3aHo Ha pucyHke 20.21

Ha pucynkax 20.22 u 20.23 noka3aHbl y3KOIOJOCHBIA U 1/3-0KTaBHBII CHEKTPHI C UX HAKO-
IJICHHBIMU MaKCUMaJIbHBIMU 3HAYEHHUSIMHU B YCTaHOBJIEHHOM JHana3oHne yactoT JlorYM.

YacToma 1656.0 [y, YacToTa 1600.000 Y,

YAOEEHE(CKS) 107 4906(0.001mB) WpoeeHE(CKS) 119.940E(0.001mB)
Make 107.506(0.001mB) Make 119.9406(0.001mMB)

o o
100 100
a0 a0
G0 60

500 1000 Ta0n 2000y G0 160 315 630 1.26k 25k Sk 10k Ty
Pucynok 20.22 Pucynok 20.23

Ipumeyanus:

1. JInuTenbHOCTh UKIIA TEHEPUPOBAHUS CUTHAIA U CKOPOCTh U3MEHEHUS YaCTOThI SBISIOT-
Cs B3aMMO3aBHCHUMBIMHM BEJIMYMHAMHM, & UX 3HAYEHHUs 3aBUCAT U OT YCTAHOBJIIEHHOI'O YaCTOTHOIO
IUanazoHa (HavajabHOUM M KOHEeUHOU yacToThl). [Ipu ycraHnoBke kypcopa B mose JuauT. nose 3aTem-
HSIETCS B IIBET OKHA MPOTPaMMBbl, a 3HAUEHUE JUTUTEIbHOCTH CTAHOBUTCS (PUKCHUPOBAHHBIM (3a/1a10-
uuMm). [lpyu u3mMeHeHn B HeM 3HAUYEHUsI, aBTOMAaTUUYECKH U3MEHSETCS 3HAUEHUE CKOPOCTH U3MEHe-
HUs 4acToThl B nojie Ckopoctsh. [Ipyu n3MeHeHnn HavyaabHOM W/WIM KOHEYHOW 4acTOThl 3HAYEHHE
JUINTEIbHOCTU CUTHAJa OCTAeTCsl HEM3MEHHBIM (T.K. OHO 3a()MKCHpPOBAHO), B TO BpeMs KakK 3Haye-
HHUE B I0JIE CKOPOCTU U3MEHEHUS 4acCTOTHI U3MEHSAETCA. AHAJIOTMYHO IPOUCXOJUT IIPU YCTAaHOBKE
Kypcopa B nojie CKopocTh (€ro 3Ha4eHHE CTAaHOBUTCS (DMKCUPOBAHHBIM).

2. Ilpu ycTaHOBKe 3HA4€HMsI HAYaJIbHOM YacTOThl MEHbIIE YeM KOHEeuHas, Oy/leT Mpoucxo-
muTh TeHepupoBanne JIorUM ot meHbIel 4acToThl K OoJbiield. Hampumep, mpu HavaabHOM 4acTo-
te 50 I'm u xoneunot 100 I'u, renepupoBanue JlIorUHM Oymer mpoucxoauth oT yactoTsl S0 ' k
gactore 100 ['my.

3. Ilpu ycTaHOBKE 3HAUE€HUS HAa4aJIbHOM YacTOTHI OOJIbLIE YeM KOHEYHasl, OyJeT MpOuCXo-
muTh TeHepupoBanue JIorUM ot Gosbieit 4acToThl K MeHbIel. Hanmpumep, mpu Ha9ambHOM 4acTo-
te 100 I'm u xoneuno#t 50 I'u, renepupoBanue Jlor'UM Oyner mpoucxoauts oT 9acToThl 100 I'ir k
gactote 50 ['m.

20.2.1.6 HmnynvcHulil cuznan

VIMIynbCHBIN CUTHAJ MpecTaBiIseT co00il CUrHal ¢ KpaTKOBPEMEHHBIM U3MEHEHHEM yCTa-
HOBHUBILIETOCSI COCTOSIHUS, XapaKTEPU3YIOIUKCS MajblM HMHTEPBAJIOM BPEMEHH IIO CPaBHEHHUIO C
BPEMEHHBIMH XapAKTEPUCTUKAMH YCTAaHOBHUBILETOCS MPOLECCa.

NMitynsc BeIAUCISACTCS 110 OpMYyIIe:
1, echu wt<2x-S

b
0, ectu wt>2m-S
rae: o =2nf — ¢a3acurrana, ¢ — TeKymee BpeMs, S— Ko3()PHUIMECHT 3a0THCHHUS.
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ZETLab IIporpamma TEHEPATOP CUT'HAJIOB

Jlji TeHepupOBaHuUsl UMITYJIbCHOTO CUTHajla ¢ 3a/laHHOM 4acTOTOM, aMILTUTYOM, CMEIIEeHH-
€M TOCTOSIHHOM COCTaBIISIONICH M CKBXHOCTHIO HEO0X0uMO B Iiporpamme I'eHepaTop CMrHaioB
nepenty Ha Bknaaky - Umm. {15 3T0ro Haxkath J€BOW KJIABUIIEH «MBIIIM» HA BKIAJAKY C Ha3BAHM-
em - Umm, nocie yero B okHe nporpammsbl I'eHepaTop curHanoB oToOpa3sTCcs 2J€MEHTHI 3a/laHus
apaMeTpoB UMITYJIbCHOTO CUTHAJIA.

Ilone BBOAA M YCTAaHOBKH, pacIoOJIOKEHHOE IMoJ Haanucbio Yacrora, I'n, npenHasHadeHo
JUIS BBOJIAa 4aCTOTHI T€HEPUPYEMOIO CUHYCOMJAIbHOTO curHajia. Yacrora 3anaercs B repuax (I'm).

[Tone BBOJA, pacmoyiOKEHHOE TOJ HAANKChIO AMIUIMTYAA, MPEIHA3HAYEHO JUIS 3aJaHUs
aMIUIUTYbl (MMKOBOTO 3HAYEHMs) CUTHAJNA, C KOTOPOil OyayT reHepupoBaThCsl PajlOUMITYIIbCHI.
AMIunTyna 3agaercs B BojabTax (B).

[Tone BBOJA, pacnoiokeHHoe noj Haanucelo CMemenue, B, npeaHasHaueHo Juist 3aAaHus
CMEIIIEHUs TOCTOSSHHOW COCTaBJISIONIEH, ¢ KOTOpoil OyAeT renepupoBarbes curiai. CMeleHue 3a-
naetcs B BoJbTax (B).

[lone BBOA, pacnosnoxeHHOe NoJ Haanucbio CKBaKHOCTH (K03(D(UIMEHT 3aroyiHeHus),
MpeAHa3HauYeHo s 3a7aHus KoddduimenTa 3amnonHeHus1 (OTHOMICHUE ITTUTEIHFHOCTH UMITYJIbCA K
MEpPUOJIy CIIEJIOBaHMs), C KOTOPbIM OyzeT renepupoBarbes curtai. Koadduuuenr 3anonnenus 3a-
naercda B noyisix nepuona ot 0,01 mo 0,99.

[Tocne ycTaHOBKM HEOOXOJUMBIX MapaMETPOB UMIYJIbCHOIO CHTHAla M Haydajga IeHEepupo-
BaHUs (HA4aJo IeHEpUPOBAHUS MPOUCXOJUT MOCJE IMOCIEeI0BAaTEIbHOrO HakaTusi KHOmNok /lo0a-
BUTH CUTHAJ U BKJIIOYMTB Bce CUTHAJIBI) OKHO IIPOrpaMMbl MPUMET BUJ| KaK IMOKa3aHO Ha PUCYHKE
20.24. OcumorpaMMa UMITYJIbCHOTO CUTHAJIA TIpUBeaeHa Ha pucyHke 20.25

& ['ene patop curnanos g|§|®

Bbifiop cHrHanos t=0.16584 ¢

-Cunys2 | - AM -HM -Muna -Bxon Menepatop 1 =999.55 mB

Conge | -Phavm | Wy | -MwetM | -flerdM | +den |- cPaia |

MapaMeTpel MMOYNECHOMD FeHEpaTopa 100017 1] T

l‘-!acrnoma_, u 1Amnmmyﬁa |CmeLu,eHue lesamHocm.b

| 000200.00 | 1.0000 | 0.0000 | 0.3000 o
]Homep HIHIRI J CuEnan J”Hdu«amop VROSHT IBce CLEHIRLE o+

0165 017 017s
- Y6park | W Binioyeno
- Pucynok 20.25
Pucynok 20.24

20.2.1.7 @ain

B nmporpamme I'eHepaTop CMIHa/I0B peain30BaHa BO3MOKHOCTh N€HEPUPOBAHUS CUTHAJIOB
u3 (aiinos. dDaiin MoxkeT ObITh KaK ABOMYHBIM (3allCaHHBIE paHee peain3allli CUTHAJIOB), TaK U
TEKCTOBBIM.

Jlist reHepupoBaHus curHana u3 (aitia Heo0xoauMo B mporpamme ['eHepaTop CHMrHAJIOB
IIEpENTH Ha BKIAJKY - Paii. [ 5TOro HaXkaTh JIEBOW KJIABMILEW «MBIIIM» HA BKJIAJKY C Ha3Ba-
HueM - @aiin, mnocie 4yero B OKHE mporpammbl I'eHepaTop CHUrHaJIOB OTOOPa3ATCsS 3JIEMEHTHI
yIpaBieHus AJis TeHEpUPOBAaHUs CUTHAJA U3 Qailna.

Knomnka [, pacronokeHHas cripaBa oT HaAmucu BuIOop, OTKphIBaeT OKHO BBIOOpa (haii-
na cur"ana. Haxkarue KHONKM OTKPBIBAET CTaHIApTHOE AMAJIOroBOE€ OKHO BbIOOpa (aitna. Ilocne
BBIOODpA (haiina, B mosie moa Haanuckio Umsa ¢aiina, otoObpa3urcs myTh U UMs BIOpaHHOTO aiiia.

@i1axoK, pacroyioKEHHbIN crpaBa OT Hagnucu LMK/, CIyXHUT I OJHOKpPATHOTO JINOO
MHOTOKPATHOT'O IMOBTOPEHUS [IUKJIa TeHEPUPOBaHUS CUTHAJIA U3 (aiiia. Y CTaHOBJIEHHBIN (IIa’KOK —
MHOT'OKPAaTHOE IOBTOPEHHME LMKJIA, CHATBIA — OAHOKpAaTHOE. (DIIa)KOK MOXKET YCTaHABIINBAaTh-
CsI/CHUMAThCS KaK JI0 Hayalla TeHepUPOBaHUs, TaK U BO BPEMSL.
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IIporpamma TEHEPATOP CUT'HAJIOB ZETLab

B none BBOJa M yCTaHOBKH, pacnosiokeHHOM noJ Haanuchio Kodgduumenr, npeanasna-
YeHO JUIsl YCTaHOBKHU Ko3(¢uuueHTa ycuieHus J1ubo ocnabiaeHus curHaia. [Ipu 3HaueHun koad-
¢unuenTa 0oJble eMHUIBI IPOUCXOIUT YCHIIEHUE CUTHAJIA, MEHbIIE €IMHUIBI — OCJIa0JIeHUE.

[Tocne BbIGOpa HeoOXxoaumoro ¢aiia U Hayajla FeHepUpOBaHMs (HA4aJ0 FeHEpPUPOBAHUS
IIPOUCXOJUT IOCIE MOCIEA0BATEIbHOIO Ha)KaTus KHONOK Jlo0aBUTHL curHan n Briaw4urhb Bce
CUTHAJIbl) OKHO IIPOIPaMMbl PUMET BHJI KaK MOKa3aHo Ha pucyHke 20.26.

&8 ['eHe paTop cHIHa/IOR

Brifiop curHanoe
~ cCumyc2 ] -AM UM | -Mwna | -Bxoa
- CuHye - Piuran - Wyra - NMarHm - Nor4m -Mrn | + P afin |
Daiin curHana |
Wa dhaiina Likkn Beifiop [ IKoaqthbuqueHm
| Ci\Zetlablsignalsts0a0175!sig0001. ana | I 0O=.000
] Homep xanana ] CuzHan lHHdum;mnp VEOSHR ]Ece CUBRIRL!
_ Y6patb [ W Brnovexo
Pucynok 20.26

JIBonunbIe daitnsl (pacmmpenue * .ana) co3gar0TCs CPEACTBAMU PETUCTPAIMH TPOTrPAMMHO-
ro obecnieuenusi ZETLab nipu 3anucy CUTHAJIOB, MOCTYMAIONIUX ¢ IEPBUYHBIX TTPeoOpa3oBaTeeH.
[Ipu renepupoBaHny CUTHAJIA U3 TBOMYHOTO (haiiyia CUTHAJ Ha BBIXOJIE T€HEpaTopa yCTpOoucTBa Oy-
JIET UMETh TAKYIO K€ CTPYKTYPY U POopMy, KaK U IIPH 3aMKMCH CUTHAJIA C TIEPBUYHOTO TTpeoOpa3oBa-
Tesl.

Buumanue! CpenctBa peructpalid M YTEHHS CUTHAJIOB MPOTPAMMHOIO 0OecreyeHHs
ZETLab niocTasnsercst OMIIMOHHO.

TekctoBbie (hallbl ¢ pacmiupeHueM *.dfn Co3Mal0TCs MPHU 3aUCH OCIIMIIIIOTPaMM TIPOTpaM-
Mot MHorokanajdbHblii ocumuiorpadg (nyHkr 8 Hactosimero PykoBoacTrBa omepartopa). [lpu
BbIOOpE Takoro (aitnia Bo BkiIangke - Maiia nporpamMMsl ['eHepaTop CHIrHAJIOB OTOOpPA3UTCS J10-
MTOJTHUTEJIBHBIN 3JIEMEHT HACTPOUKH — BEIOOP KaHaja BocipousBeaeHus (pucynok 20.27).

&8 [eneparop curHanos

Brifop curHanos

_ -Cunye2 I - M | - HM Muna | - Bron |
_ -Cumye | -Phaan | -LUlya - M4 - Nor4 Man |+ Pain |
Mafin cHrHana |
MmA dafina Limkn Brifiop { KO R UG LEEnT
CiZetLablresspectioscgrf_001.dtn ' | 0O=.000
] Hanan J CurHan= ] : \_)

CHrHanl
| ® CHrHanz2

1 Homrep Manans ] CrEran M RO HA che CLSHIFEE

CHrHan3

Pucynok 20.27
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ZETLab IIporpamma TEHEPATOP CUT'HAJIOB

Ecnu B mporpaMmve MHOrokaHajJbHblil ocuuiuiorpadg ObLI0 BKIOYEHO HECKOJIBKO KaHa-
JIOB JUIsl OTOOpaXkeHusl (HECKOJIbKO OCIMIIIONPaMM), TO MPU COXPaHEHHH PE3YJIbTaTOB BCE JaHHbIE
II0 BCEM OCLMJUIOIPAMMaM OJHOM IporpamMMbel MHOIOKaHAJIbHBIM OCHUJLIOrpad 3amuuryrcs B
oquH (ain ¢ pacmupenuem *.din. B nporpamme I'enepaTop curaasnoB, mocie BeiOopa (aiina ¢
COXPAHEHHBIMU HECKOJbKHMHU OCLMJUIOIpaMMaMu, B 10JI€ BbIOOpa KaHana | CurHan i , pac-
MI0JIOKEHHOM crpaBa oT Haanucu Kanan, MoxHo OyneT BeIOpath 1100011 U3 KaHAI0B, KOTOpPbIE ObI-
JIM COXpaHeHbl B ATOT (aiin. [y 3Toro HaxaTh NpaBOi KHOMKON «MBIILIN 10 MOJI0 BbIOOpa KaHa-
J1a, U B PaCKpPbIBLLIEMCS CIIMCKE BbIOpAaTh HEOOXOIUMBIN KaHaII.

Buumanue! B pexxume ureHus TekcToBbIX (ailiioB ¢ pacuupenueM *.dtn nporpamma I'e-
HepaTop CUrHAJOB OyJeT NMpaBWIbHO OpaTh JaHHbIE U M€HEPUPOBATh CUTHAN TOJbKO U3 (hailioB
3amucaHHbIX B porpamMme MHoOrokaHaabHbli ocuusiorpad. [pu ucnonszoBanuu (HanaoB ¢ Ta-
KHUM K€ PaCLIMPEHUEM 3allMCaHHbIX B Ipyrux nporpammax u3 cocraBa ZETLab nporpamma I'ene-
PaTOpP CUTHAJIOB IPAaBUJILHO U JOCTOBEPHO HE OyJIeT T€HEpUpPOBATh CUTHAI.

TexkcroBble (ailnbl ¢ pacupeHueM *.dat MOTYT ObITh CO3JJaHbI B JIFOOOM TEKCTOBOM peIaK-
Tope. B HEM JTOJIKHBI COZepkKaThCsl CTPOKU, B KOTOPBIX OYAYT yKa3aHbl TpeOyemble YPOBHHM CUTHA-
na. YpoBHHU yKa3bIBaloTcs B BoJsibTax (B). Pasmenurenem menoit m ApoOHONM 4YacTH JTOJDKHA OBITH
TOYKA.

B Ttabnune 20.1 npuBeneH npumep coAepKUMOro TEKCTOBOIO (Qaiisia ¢ 3aJaHHBIMU YPOBHSI-
MH, a Ha pucyHke 20.28 mokazaHa ocuWUIOTpaMMa I'€HepUpOBaHUs CUTHaIa W3 3Toro (paiina. Ha
rpaduK OCUMIUIOrPaMMBI, /ISl IOKa3aHUs PACHOJIOKEHUS OTCUETOB, HaHeCceHbl MeTKU. CuUrHan us
¢aiina B 1aHHOM NpUMEpe I'eHEepUpYyeTcs B LIMKIIE, B pe3yJbTaTe 4ero, opma CUrHajga MpuHsIa
hopMy «ITUITBD».

Ta6muna 20.1

Howmep | 3amannsrii
Omnucanue t = 000037 ¢ Menepatop 1 = 999.98 wB

CTPOKH | YPOBEHb s

1 0 1-i1 orcuer — ypoBens 0 B

2 0.25 2-i1 orcuet — ypoBeHb 0.25 B L

3 0.5 3-it orcuet — yposens 0.5 B :

4 0.75 4-1 oTCUET — YPOBCHb 0.75B 0.00015 0.0002 000025 0.0003 0.00035

5 1 5-i oTcyeT — ypoBeHb 1 B Pucynok 20.28

20.2.1.8 Amnaumyonas mooynayus

AMIUTUTYIHO-MO Ty TUPOBAHHBIN CHUTHAJ MPEICTaBIsAET COOON CHUTHAN, Y KOTOPOTO U3MEHE-
HUE aMIUIATY/bl KOJIEOAaHUN MPOMCXOAUT C YaCTOTOM HAMHOTO MEHBIIEH, YeM 4acTOTa CaMHUX KO-
nebaHuil.

JIyisi TeHepUpOBaHUs AMIUIUTYAHO-MOIYTMPOBAHHOTO CHUTHAJIa HEOOXOIUMO B IMpOTpamMme
I'eneparop curxajioB nepeitu Ha BKIAIKy - AM. [l 3TOro Ha)aTh JIEBOM KJIABUIIEH «MBIIIN
Ha BKJIQJKY C Ha3BaHHeM - AM, mociie 4ero B OkHe porpammel I'eHepaTop cMrHajioB oToopassT-
Csl DJIEMEHTHI 3aJaHus TAPAMETPOB aMILIUTYIHO-MOAYJIMPOBAHHOTO CHTHAJIA.

[Tose BBOMA, pacmooKEHHOE O] HAANMUChIO YacToTa Hecyulei, mpeaHa3HAuYeHo s 3a-
JaHUsI HECYIIEH YacTOThI, C KOTOPOU OymyT reHepupoBaThesi curHai. Hecyimast yactora 3amaercs B
repuax (I'm).

[Tone BBOMA, PACMOIOKEHHOE TMOJ HAAMUCHI0O AMILIMTYAA, MPEJHA3HAYCHO VIS 3aJaHus
aMILTUTY bl (MTUKOBOTO 3HAYEHUs) CUTHAJA, C KOTOPOH OyIyT T€HepUPOBATHCS CUTHAIL. AMILTUTY/IA
3ajaercs B BosibTax (B).
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[Tone BBOJA, pacmoJiOKEHHOE IMOJ HAANUChI0 YacToTa MOAYJSINUHU, [IPEIHAZHAYEHO IS
3aJIlaHUsl YaCTOThl MOIYJIALIMU, C KOTOPOH OyayT T€HepupoBaThCcs cUrHai. YacTora MOIYISILUM 3a-
naetcs B reprax (I'm).

[Tone BBOJA, pacnojioKEHHOE MOJA HaAmnuchio Moayasiums, NpeJHa3HAYeHO IS 3aJaHus
MOAYNAUUU (TITyOMHBI MOJYJISILIMM), C KOTOPOH OyAeT reHepupoBaThCsl CUrHAL. J{JIUTENIbHOCTH 3a-
JaeTcsl B CeKyHax (C).

[Tocne yctaHOBKM HEOOXOJMMBIX IAapaMeTpPOB AMILIUTYJHO-MOAYJIMPOBAHHOIO CUTHAla U
Hayajla FTeHEepUpOBaHUs (Hayajlo T€HEPUPOBAHMS IPOUCXOIUT MOCIE MOCIIE0OBATEILHOTO HaXaTHs
KHOIOK Jlo0aBUTh curHail U BKJIIOYMTB BCe CUTHANIBI) OKHO MPOrpaMMbl IPUMET BUJ KaK MOKa3a-
HO Ha pucyHke 20.29.

Ha pucynxke 20.30 moka3ana ociusuiorpaMma aMIuIATYAHO-MO Iy TUPOBAaHHOTO CUTHAJIA.

& ['ene patop cHrHanoe E|E|E|
Bbifiop cHrHanos t=10.13800 c
- Curyc -Pévran |- Wyea MudHM | - fordM || - Kran - Paiin FEHepaTnp 1=378.04 mB
Loz | e8| M Muna -Bron
MapaMeTpe! SHNAMTYAHOA MOAY TALHH 1000
l Yacmoma Hocyal | Amnnunyds J Hrcrroma wodynsyey NModyneous
| 000100.00 | 1.0000 | 000198.00 | 0.2500 ,
-1000
I Homep xanana J CuEnan J”Hdu«amop VROSHT che CLEHIRLE

- .. | 04 02

Pucynok 20.30

Pucynok 20.29

20.2.1.9 Yacmommnas mooynayus

YacToTHO-MOAYIMPOBAHHBIN CUTHAN MPEICTaBIsET cOO0M CUrHaN, Yy KOTOPOTo 4acToTa He-
CYyLIEro KoJieOaHHsI U3MEHSETCS BO BPEMEHHU [0 3aKOHY, COOTBETCTBYIOIIEMY IIE€PE1aBAEMOMY CHUT-
HaJl.

Jljig reHepupoOBaHUs 4aCTOTHO-MOJIyJIMPOBAHHOTO CUTHaja HeoOxoaumo B mporpamme I'e-
HEpPaToOp CUIHAJIOB NEepelTH Ha BKIaAKy - UM. /[ 3TOro HaxkaTh JIEBOW KJIABUIIEH «MBIIIM» Ha
BKJIQJIKy ¢ Ha3zBaHueMm - UM, mocrne 4yero B okHE mporpaMmMbl I'eHepaTop cUrHajoB 0TOOpa3sTCs
AJIEMEHTHI 33/1aHUS [TAPAMETPOB YaCTOTHO-MOYJIMPOBAHHOTO CUTHAJIA.

Ilone BBOMA, pacroOKEHHOE MOJ HAaANUChio YacTora Hecyllel, IIpeHa3HayYeHo Uil 3a-
JaHWsI HECYIIEeH 4acTOThl, ¢ KOTOpOoi OyayT reHepupoBaThesi curHai. Hecyias yactora 3aiaercs B
reprax (I'm).

[Tone BBOJA, pacnoyiOKEHHOE TOJ HAANKChIO AMIUIMTYAA, MPEIHA3HAYEHO JUIS 3aJaHUs
aMIUIUTYIbl (TMKOBOTO 3HAYEHUSI) CUT'HAJIA, C KOTOPOM OynyT reHepupoBaThCs CUTHAN. AMIUIUTYA
3anaercs B BosibTax (B).

[Tone BBOJA, pacmoJiOKEHHOE IMOJ HAANUChI0 YacToTa MOAYJSINUHU, [IPEIHAZHAYEHO IS
3aJlaHUsl YaCTOThl MOIYJIALIUU, C KOTOPOH OyayT T€HepupoBaThCcs cUrHail. YacTora MOIYISILUM 3a-
naetcs B reprax (I'm).

[Tone BBOJA, pacmojioKEHHOE MOJ HaAmuchio Moayasiums, NpeJHa3HAYCHO JJIs 3aJaHus
MOAYNALUU (TITyOMHBI MOJYJISILIMK), C KOTOPOH OyAeT reHeprupoBaThCsl CUrHa. J{JIMTENIbHOCTH 3a-
JaeTcsl B CeKyHax (C).

[Tocne ycraHOBKM HEOOXOJUMBIX IapaMETPOB YaCTOTHO-MOIYJIMPOBAHHOTO CUTHAJA U Ha-
yajia TeHepupoBaHus (Hayalo IeHEpUPOBAHMS MPOUCXOAUT IOCIE IMOCIENI0OBATEIbHOTO HaXKaTHs
KHOIOK Jlo0aBUTh curHai U BKJIIOUMTB BCe CUTHANIBI) OKHO MPOrpaMMbl IPUMET BUJ KaK MOKa3a-
HO Ha pucyHke 20.31.

Ha pucynke 20.32 nmoka3aHna oCIuiuiorpaMMa 4acTOTHO-MO Ty TUPOBAHHOTO CUTHAJIA.
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&8 I'ene patop curnaioe

BriSop curHanoe t=004424 ¢

Owwe | P | cwge | nadd | oferuM | oen | -ain JebEEuy U S Sl e T
L - Chhyc? | -AM | +HM | -Muna -Brog | 200
| MapaMeTpel 4acTOTHOM MOAY NALHH n

! Hacmoma Hecyuear j Annnumyda ! Yacmoma modynsuny NModyomuus 100

| 000600.00 | 0.2000 | 000020.00 | 0.7500 ) “

g 3 O €

l Howep kananz I Cuznan !Hudurtamop VPROSHR I.Bce CUZHIRLE -200
_ y6parb [ W Binoveno v oz oo ooe

Pucynok 20.32
Pucynok 20.31

20.2.1.10 Iuna

Jlyia reHepupoBaHMs MIUJI000pa3HOro curHajia HeoOXoaumo B nporpamme I'enepatop cur-
HAJIOB IlepeiTH Ha BKIAIKY - IImia. J[ig 5Tor0 Ha)xaTh JIEBOM KIaBHULIEH «MBIIIN» HA BKIAAKY C
Ha3zBaHueM - [luiia, mocne yero B okHe nporpammsl I'eHepaTop CHrHAJ0B 0TOOPA3SATCS AJIEMEHTHI
3aJlaHUs TapaMeTPOB aMILITUTYAHO-MOIYJIUPOBAHHOTO CUTHAJIA.

[Tose BBOAA, pacnosioxkeHHOE oA Haanucbio Yacrora, I'n, mpeaHazHaueHO 71 3aaHUA
4acTOTHI, C KOTOPO# OyAayT reHepupoBarhcs curaai. Yacrora 3amaercs B reprax (I'm).

[Tone BBOJA, pacmoyiOKEHHOE TOJ HAANKChIO AMIUIMTYAA, MPEIHA3HAYEHO JUIS 3aJaHUs
aMIUIUTYIbl (TMKOBOTO 3HAYEHMSI) CUTHAJIa, ¢ KOTOPOH OyyT reHepupoBaThCS CUTHAN. AMIUIUTYIA
3ajaercs B BosibTax (B).

[Tone BBOAA, pacmosiokeHHOE MoA HaAmnuchio CMelleHHMe, MPEIHA3HAYEHO Ui 3aJaHUs
CMEILIEHUs TOCTOSSHHOW COCTaBJISIONIEH, ¢ KOTOpoil OyAeT renepupoBarbes curiai. CMelneHue 3a-
naetcs B BoJbTax (B).

[Tone BbIOOpaA, pacmosoKEeHHOE MOoJ HaAmuchio TN MWIIbL, IpeJHa3HayeHO Ui BbIOOpa
TUMa mwibl. TU mriia MOXKET ObITh HapacTAaIOUIWK, HUCTIAMAIONIMNA WU TpeyrojbHbid. Ha pucyn-
kax 20.34-20.36, cOOTBETCTBEHHO, MOKa3aHbl OCIMJIJIOTPAMMBI HApACTAIOIIETO, HUCIATAIONIET0 U
TPEYroJbHOTO THUIIA MUJIBI.

[Tocne ycraHOBKHM HEOOXOAUMBIX TapaMeTPOB MUJI000PAa3HOTr0 CUTHAJIA U Havajla TeHepupo-
BaHUs (HA4aJo IeHEpUPOBAHUS MPOUCXOJUT MOCJE MOCIEeI0BAaTEIbHOTO HakaTusi KHOmNok /lo0a-
BUTH CUTHAJ U BKJIIOYMTB Bce CUTHAJIBI) OKHO IIPOrpaMMbl MPUMET BUJ| KaK IMOKa3aHO Ha PUCYHKE
20.33.

&8 'ene patop curHaioe

Brifiop clrHanos
Dwwe | cPhwn | cUge | MM | ot | | -cPain
- Cirye? | Y U . +Muna i - Bxon

lMNapameTpel MMAoOBRASHOrD CHrHana

t = 0.00087 c CurHan! = 464 2 mB

400

!‘—Iacrno.rﬂa, T iAmnnumyda !Cmeu_t,enue] Tun nunsl

| 000340.00 | 00.500 | 00.000 |HapacTamipmii 200
©; CEG! :
) 0 0002 0.004 0.006
lHoMep MIHIFRS I CuzHan !HHduKamop VEOSHA !Bce CUENIR L

_ Pucynok 20.34

Pucynok 20.33
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t=000219 ¢ CurHant = 281.1 mB t=000219 ¢ CurHant = 391.6 mB
400 400
200 200
u] u]
a 0.002 0.004 0.008 0.005 a 0.002 0.004 0.008 0.005
Pucynok 20.35 Pucynok 20.36

20.2.1.11 [I'enepupoeanue Ha 6vIx00e 2eHePAMOpPa CUZHANA, NOCMYRAIOUIE20 HA 6XOOHble Ka-
Habl

JLst reHepUpOBaHKS HA BBIXOJIE T€HEpPaTOpa CUTHAJA, IMOCTYIAOIIETO Ha BXOAHbIE KaHAJIbI,
HeoOxo1uMo B nporpamme I'eHepaTop curHajioB nepeitu Ha BKIaAKy - Bxoa. [[ns sToro Haxars
JIEBOM KJIABUIIEH «MBIIIN» Ha BKJIAJIKY C Ha3BaHUEM - Bxoa, nmociie yero B okHe nporpammsl I'ene-
PATOP CUTHAJIOB OTOOPA3SITCS AIEMEHTHI 33/1aHUs [1TapaMEeTPOB CUTHAJA.

[Tone BeIOOpa BXOIHOTO KaHaIa (KaHAJ TAK)KE MOXKET OBITh BUPTYAJIbHBIM ), PACIIOJIOKEHHOE
noj Haanuceio BXoaHoil kaHaJj, nmpenHa3HayeHo Uil BbIOOpa KaHasla, CUTHAJ ¢ KOTOpOro Oyner
II0JJaBaThCsl HA BBIXOJI FEHEpaTOpa.

[Toste BBOA, pacnonoxkenHoe o Haanucbio KoaggpuuueHnr, npenHazHadyeHo i 3a0aHus
ko3¢ ¢uLMeHTa yCHUIeHUs CUrHalia nepegaBaeMoro ¢ Bxoanoro kanana AL Ha Beixo renepaTopa.

[Tocne ycraHOBKM HEOOXOIUMBIX TapaMETPOB U Havaja TeHEPUPOBAHUS (Hayaslo TeHEpUpO-
BaHUS MPOUCXOJUT MOCJE MMOCIEI0BAaTEIbHOTO Ha)kaTusl KHONOK /lo0aBuTh curHan u Briawounrth
BCE CUT'HAJIbl) OKHO MTPOrpPaMMbl MPUMET BUJ KaK MoKa3aHo Ha pucyHke 20.37.

- Cuye - Pén - Wyt MM | - MerdM | M | - %Paiin
Cwyez | oM ] oM [ cMuse | +Bre
BxoaHoMA kaHan
| BxodHOo KaHan | Koachchuljiianm
| CwurHant | O1 . 000

| Homwep xaHIna |HHdueu6yaanb:ﬁ |Muduxamop YoOEHR | FroBansn s

- BkmioyeHo ] BkmioyeHo

Pucynok 20.37
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21 Hporpamma PET'YJIATOP

21.1 Ha3HayeHHe NPOrpamMmbl

[Ipou3BOICTBEHHBIE MPOLECCHl XaPAKTEPU3YIOTCI MHOYKECTBOM PErYIHPYEMbIX BEIHYMH:
TEeMIIepaTypoi, 1aBJI€HUEM, PAacX0/I0M, KOHLIEHTpAllUe! U T. /., KOTOpPbI€ Ha3bIBAIOTCS MapameTpa-
MU Tiporiecca. YToObl TEXHOJIOTHYECKOE 000pyA0oBaHUE paboTaio B TpeOyeMOM peXuMe, TO €CTh C
BeicokuM KIIJI, ¢ 3amanHoi TpOU3BOAUTENBHOCTHIO, JaBajIo MPOJAYKIIMIO HEOOXOAUMOTO KayecTBa
u paboTano HaJeKHO, HEOOXOAMMO IMOJJIEPKUBATh BEJIMYMHBI, XapaKTEPU3YIOIIHUE IPOIECC, B
OOJIBIIMHCTBE CIy4aeB NOCTOSHHBIMH. JTa 337a4ya BO3JI0’KEHA HAa CUCTEMbl aBTOMaTHUECKOTO pery-
JUPOBAHUA U CTAOWUIIN3aLUU TEXHOJOTUYECKUX MTPOLIECCOB.

[Iporpamma Peryasitop npenHa3HaueHa sl CO3/aHUS ABTOMATHU3UPOBAHHBIX CHCTEM
ynpasneHus Ha 6aze moayneir ALIII-LIAIL.

[Iporpamma Peryastop peanusyer pynkuuu asyxnosunuonHoro u [IU/I-perynstopa ¢ 06-
paTHOM CBSA3BIO.

JIBYXIIO3ULIMOHHBIN PETYISATOP, ITO PETYIATOP Y KOTOPOTO PErYIMPYIOLIUNA OpraH MoJ AeH-
CTBHUEM CHUTHAJIa OT JIaTYMKA MOXKET 3aHMMAaTh TOJBKO OJIHO W3 ABYX KpalHHUX IOJIO)KEHHUH: «OT-
KPBIT» — «3aKkpbIT». [Ipy 3TOM NPUTOK SHEPTrUU UM BEILECTBA K PETYIUPYEMOMY OOBEKTY MOKET
OBITh TOJIBKO MaKCUMaJbHbIM MJIM MUHUMaJbHbIM. TakoW TUIl PEryisropa ONpeneiseT MOCTOSH-
Hble KoJeOaHusi MepeMEeHHOM mpolecca BOKPYr 3aJaHHOrO 3HayeHus. [IpuumHa momysisipHOCTH B
€ro MpOoCTOTE MPHU YAOBIETBOPUTEIHHOM KauecTBE pPeryivpoBaHus. B 3aBucumMocTu OT 3aJlaHHOM
BEJIMYMHBI YCTAHOBKM U U KOpPUAOpPA J0Nycka Au, IpH MPEBBIILIEHUN PETyIUpPyEeMO BEIUYMUHBI Y
YPOBHS U + Au peryisitop OTKJIIOYAeTcs, B ClIydae, KOI/ia BeJIMYMHA Y CHUYKAETCSl HUXKE YPOBHS U -
Au perynarop BKiIro4aercs. J(ByXMO3UIMOHHBIE PETYIATOPHI, KaK MPaBUIIO, UCIOJIb3YIOTCS B MPO-
CTBIX CHUCTEMax YIpaBJIEHUS TEMIIEPaTypoi WM B CUCTEMaxX MPEeayNpeX/IeHUs PEBbIIIECHUS YPOB-
HS [apaMmeTpa.

s noctukenus: TpeOyeMoi TOUHOCTH CUCTEMBI YIPAaBIEHUS U ONTHUMAJIbHOM KOPPEKIUU
nomMex padboTra peryisropa JOJKHA YYUTHIBATh MEPEJATOYHYIO XapaKTEPUCTHKY Ipolecca. DTUM
LEJISIM CITyXaT CXeMbl ¢ 00paTHOM cBA3bIO yrpasisiemble [IU/[-perynsTopamu..

[N /I-perynsaTop, 3T0 peryisaTop y KOTOPOro peryJMpyrOLIUi Oprad MnoJ JEMCTBUEM CUTHA-
J1a OT JaTYMKa MOXKET 3aHUMATh JIF000€ MOJIOKEHUE MEXTy KpaHHUMU MOJIOKEHUSIMU: «OTKPBIT» —
«3aKpbIT», U MOJOKEHUE ITO 33/1a€TCS C MOMOILBIO MPONOPIIUOHATBHOIO HHTErPAIbHOTO U 1udde-
peHIranbpHOTO K03 duineHToB ynpasisemoro mnpomecca. [IU/-perynstop 611 n306peren B 1910
rogy. B 1942 rony 3urnep u Huxosbe paspaboramu metonuky ero Hactpouku. Cpemu [TH/I-
perynsaTopoB 2/3 mpuxoAuTcs Ha OJHOKOHTYpPHbIE peryastopbl U 1/3 Ha MHOrokoHtypHsie. IIpo-
cTeiIas cxema aBTOMaTU4YECKOr0 PEryIMpOBaHus ¢ OOpaTHON CBS3bIO MOKa3aHa Ha pucyHke 21.1.
B neit 6ok R HazweiBaercs perymstopoM, P — 00beKTOM yIipaBieHus, U — YIPaBJISIONIUM BO3CHCT-
BHEM WJIH YCTaBKOH, € — CUTHAJIOM PaccOIIacOBaHUS WM OIIKUOKHU, Y — BBIXOJHOM NEPEMEHHOU, W
— JKeJIJaeMbIM 3HAYEHUEM BBIXOJIHOM NepeMEHHOMN, Z — BHEIIHUM BO3MYILAIOLIUM BO3CHCTBHEM.

z

w € R u P y

A 4

Pucynoxk 21.1

[N /1-perynstopsl Aensrcs Ha npomnopiuoHaibHoro aeictsus (II-perymnsitop), nponopuuo-
HanbHO-AUPpepentnanbHoro neictBus (I11-perynsatop), IponopIHOHATbLHO-UHTETPAIBHOTO JeH-
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ctBust ([IU-perynarop), mponopuuoHaisHO-mudPepennnanbao-unTerpansaoro aevcreus (IMTN/I-
perymsTop).
Ecnm ympasnsitoriee Bo3aeicTBre u perynsaropa R onuckiBaeTcst BRIpaKeHUEM:

_ 1 def(?)
mg_Ke@+Tjaﬂm+Q |

i0

rae K — ko3 duument nepenaun, 7; — NOCTOSIHHAS. UHTETpUpOBaHus, 1, — MOCTOSIHHAS TUd-
(bepeHurpoBaHus, TO Takol peryastop HazbiBatoT 11 ][-perynstopom. Otu Tpu napamerpa noaou-
paroT B MPOIECCe HACTPOUKH PETYIATOpPa TaKUM 00pa3oM, 4TOObI MAKCUMAIILHO MPUOIM3UTH aJlr0-
pUTM GYHKLIMOHUPOBAHUS CUCTEMBI K KEJIAaEMOMY BUITY.

B 3aBucumMocTu oT THIIA 00BEKTA YIIPaBJICHMSI JOCTATOYHO MpUMeHeHue bosee npocroro [1-
perynsitopa, [IU-perynaropa wiu [1/]-perynaropa, KOTopsie SABJISIOTCS YacTHbIMU ciaydasmu [T ]1-
perynsaropa Nnpu COOTBETCTBYIOUIEM BbIOOPE MOCTOSHHBIX MHTErpHpoBaHus U nuddepeHiupona-
HUSL.

[I-perynsTop onuchIBaeTCs CIEAYIOLUIUM BbIPAKECHUEM:

u(t) = Kle()].

[IN-perynsaTop onmchIBaeTCs CAEAYIOIHUM BbIPAKEHUEM:

u(t) =Kl e()+ Tij.e(t)dt

i0

[1/I-peryiarop OnuchIBAETCS CIEIYOLIUM BBIPAKEHUEM:

B de(t)
u(t) = K[e(t)+Td % } .

Haubonpimee OvicTponeiictBue obecneunBaer I[l-perymsrop. OnHako, eciu KOAPHUIUEHT
ycunenus [1-perymnstopa main (damie Bcero 3T0 HaOJIIOAAETCS B CUCTEMAax C 3ara3iblBAaHUEM ), TO Ta-
KOH perynsrtop He 00ecreurnBaeT BHICOKOW TOYHOCTH PETYIUPOBaHMs, B 3TOM Ciydae BeJIMKa BEJH-
YUHA CTATUYCCKOMN OIIMOKHU.

Haubonee pacnpoctpaneHHbIM Ha npaktuke sBisiercs [IH-perynarop, kotopslil obecrieun-
BAET HYJEBYIO CTaTHUECKYIO OIIMOKY PEryJMpoBaHMsl, JOCTATOYHO IPOCT B HACTPOMKE, TaK KaK Ha-
CTpauBaOTCs TOJBKO JIBa MapaMmerpa. B Takom perymisatope uMeeTcs BO3SMOXKHOCTbh ONTHUMM3AIUH,
4TO 00ECreynBaeT yrnpapieHue ¢ MUHUMaIbHO BO3MOXHOW OMIMOKOW perynupoBaHus. Manas uyB-
CTBUTEJIBHOCTb K IIIyMaM B KaHaJIe U3MEpPEHUsI.

Jlis  Haumbosiee OTBETCTBEHHBIX KOHTYPOB PEKOMEHJyeTcs ucrnons3oBanune [1A/I-
perymnsTopa, 00ecreunBaroero Hanbosee BricOKOe ObICTpoieiicTBUe B cucteMe. CreyeT yauThI-
BaTh, YTO ATO YCJIOBUE BBIMOJIHIETCS TOJIBKO MPU ONTUMAJIbHBIX HACTPOMKAX BCEX TpeX Mapamer-
poB. II1/I-perynsTop ciemyer BBHIOMpATh ISl CHUCTEM DPETYIWPOBAHUS, C OTHOCHUTEIBHO MAaJIbIM
YPOBHEM IIYMOB U BEJIMYMHOM 3aIla3/IbIBaHUs B OOBEKTE YIIPABIICHUS.

21.2 OnucaHue NporpamMmbl

Jlna 3amycka mporpaMMbl Peryiasitop HeoOXoaumMo M3 MEHIO ABTOMaTu3anusi (PUCYHOK
21.2) manenu ZETLab BriGpaTts komanay Peryasitop. Ha skpane moruTOopa oToOpasutcs padbouee
oKkHO nporpammsl Peryiasitop (pucynok 21.3). B 3aronoBke okHa nporpamMmsl 0yAeT 0ToOpakaTbes
Ha3BaHMe MMPOrpaMMbl U Ha3BaHUE BHIOPAHHOTO KaHAaJIa.

IIpumeyaHue: mMporpaMMy MOXKHO 3aIlyCTHTh HEIOCPEICTBEHHO U3 paboued ITUPEKTOPUHU
ZETLab (o ymomuanuio: c:\ZetLab\). Ims 3amyckaemoro ¢aitna: Regulator.exe.
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AETOMATHZAUMA CepeucHEIS

_ Perunarop

B Apugnionerp

@ Prnerp 50 My

S AR 0.0000000 rB | [NepameTpel |
P UAETRALHA CHIHANOE

%__Zet P apryna . KK T L 4 |
@ DfHapysHTENE COBBTHA

s T = i Pucynok 21.3

e KoHeepTep dalinos |

Pucynok 21.2

B neBoit yactu paboyero okHa nporpammsel Peryasitop pacnososxeH rpadpudeckuii HHANKA-
TOP, B KOTOPOM OTOOpa)katoTCsl YpOBHU CUTHaJIa BBIOPAHHOI'O KaHalla B YCTaHOBJICHHBIX €IMHULIAX
n3MepeHus. EquHnIbl n3MepeHus: yCTaHaBIUMBAKOTCA B porpaMMe Penakruposanue ¢aiijioB na-
paMeTpoB (ITyHKT 5 HacTosiero PykoBoacrea oneparopa).

CrpaBa oT rpaM4ecKoro MHIMKaToOpa pacrnojaraeTcsi TEKCTOBOE I0JI€, B KOTOPOM 3aJIaeTCst
yEep>KUBAaEMbIi yPOBEHb (YCTaBKa).

ITon mosem BBOJA yAEPKMBAEMOI'O YPOBHSI PACIOIaraeTCsi MHAUKATOP COCTOSHUS BKIIKOYE-
HUS/BBIKIIIOUEHUS TIporpaMMbl PeryasiTop. 3e1eHoro 1BeTa Uiy NornepeMeHHO 3eJIEHOT0 U KPacHO-
ro IIBETOB — MporpamMma BKJIIOUEHA U YCTAHOBJIEHHBIA peXUM peryaupoBanus padoraer. KpacHoro
[[BETa — [IPOrpaMMa BBIKJIIOYEHA JTMO0 HE MPaBUIbHO OBLIM 3a/1aHbl TapaMEeTpPhl PEryJINPOBaHUS.

Knonka BKiIr04HTh 3aImycKaeT npouecc yrnpasieHHUs perynupyeMoi Bennunssl. [locne Ha-
KaTUs KHONKY BKJIIOYHUTH, OHA NIEPEMMEHOBBIBACTCA B KHONIKY BBIKJIIOYUTH, 1 COOTBETCTBEHHO,
Ha)XkKaTHe KHOIKH C HaANKUChIO BBIK/IIOYUTH OyJeT OCTaHaBIMBATh IPOIIECC YIIPABICHHUS.

Knomnka ITapamMerpsl citykuT Ji1s BbI30Ba OkHAa HacTpoiika mapaMeTpoB peryJjasitopa.

Knomnka ) 4 , pacnoyokeHHas noj kHonkod Ilapamerpsl, CIyXuUT i BKJIHOYE-
HUS/BBIKIIIOUEHUS! TPa(UKOB 3aJJaHHOTO U peayibHoro mnpoduiueit. [locie HaxkaTUs KHOMKHU IIpo-
rpamMma Peryasitop npuMer BHJI Kak oka3aHo Ha pucyHke 21.4. KHonka BKIIOUEHHS \BBIKIIOUEHUS
MOCJIe BKIIIOUEHUS rpaduka npumeT BUJ [ ‘], ¥ COOTBETCTBEHHO, IPU HAXaTUU OYNET BBI-
KIII0YaTh rpapuKu.

A |

BeiknoHmMTE

T=-299¢ TerywWd = 264 .20 YoTagka300.00
Bexon14a0.00
300

o NI IR I N TN Z NN,

f i T i

5

Pucynok 21.4

JUIs BBIXOJa U3 IPOTPAMMBbl HEOOXOIMMO HaXKaTh KHOIKY [, PacIOJIOKEHHYIO B IIPABOM
BEPXHEM YTJy OKHA.

21.2.1 Hacmpoiika napamempog pezynamopa

[Ipy HaxkaTuy JIEeBOM KHONKOW «MbIIIW» KHONKHU IlapaMeTpsl, pacnosio)keHHOW B IPaBOM
yacTu pabouero okHa nporpammsl Peryasitop, oTkpriBaercs okHo HacTpoiika mapameTrpoB pe-
ryjasarTopa (pucyHok 21.5).
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Pucynok 21.5

B pamkxe Bxoanoii kanau oxkHa Hacrpoiika mapaMeTpoB peryJisitopa BeIOMpaeTcs KaHal
0o0paTHOMN CBSA3M, U3MEPUTENbHBIA KaHal Ha KOTOPOM HEOOXOJUMO yIEp>KHUBaTh 3a/JaHHBIN ypo-
BEHb.

B pamke BbIxonHoil kaHaJ BeIOMpaeTcs KaHall Ui YIPABJIEHUS MCIIOJIHUTEIbHBIM MeXa-
HU3MOM.

VYopapnsoomuil KaHaa MOXeT ObITh aHaJOrOBBIM BBIXOJOM I'€HepaTopa WM KaHalioM Lud-
pOBOro MmopTa. YIpaBieHUE UCHOJHUTEIbHBIM MEXaHU3MOM C aHAJOTOBOIO BBIXOJA OCYILECTBIIS-
€TCsl HallpsSDKEHUEM MOCTOSIHHOTO ToKa. [[Jisi aHalmoroBoro BbIXOJ1a 33/1al0TCS MAaKCUMaJIbHOE U MU-
HUMaJbHOE 3HaUY€HUE BBIXOJHOTO YpoBHs. [[ist BeIOOpa nudpoBoro nopra (mpu ycaoBUU KOMILIEK-
TalUu yCTPOWCTBA LU(POBBIM NMOPTOM) B KaYECTBE YIPABJIAIOIIEIO KaHAla HEOOXOIUMO B paMKe
BbIX0aHO# CMTHAJ HAXATh JIEBOM KIIABUILEH «MBIIIM» HA MEPEKI0YaTesb () Undposod . {1 BbI-
00opa aHAJIOTOBOIO BHIX0Ja (BBIXOJI T€HEPATOPA) B KAUECTBE YIPABJISIFOIIETO KaHalla HEOOX0IMMO B
paMke BBIXOAHOM CHI'HAJ HA)KaTh JIECBOW KJIABUIIIEH «MBIIIN HA MIEPEKIIIOYATENb (3) AHanarosk -

[Ipu BBIOOPE B KauecTBe YIpaBIISIIOIIETO KaHajda B paMke BbIXogHOW cHMrHaja nu@poBOro
noprta B paMke BbIxoaHo#H KaHaa OyAeT JOCTYIEH BbIOOD JIF00OH M3 YeThIpHAALATH KaHAJIOB LU }-
POBOTO MOpTa ISl YIIPaBICHUS UCTIOTHUTEIbHBIM MEXaHU3MOM.

[Tpu BbIOOpE 1IM(POBOro MOPTA B KAUECTBE YIPABISAIOLIETO JUIsl IPaBUIIBHON paboThl HEOO-
XOJMMO BKJIFOUMTbH BbIOpaHHBINA KaHai (kaHaibl) udpoBoro nopra. [ns storo uz menio CepBuc-
Hble nanenu ZETLab Bvibpats komanny Lludposoii BBoa/BeiBoA. [lanee B 3amycTuBLICHCS Mpo-
rpamMMe Lln¢posoii BBoa-BbIBOA (prcyHOK 21.6) HeoOxoqumo B pamke Pa3pemenue Bbixoga yc-
TaHOBHUTH (praxkok ((pia’kku) BO3Jie HOMEpa KaHaia u(poBOro mopra, K KOTOpomy (KOTOPBEIM) Oy-
JIeT MOJKIF0YEH UCIIOJHUTENIbHbBIN MEXaHU3M.

[Ipu BbIOOpE B KauecTBE yNpaBJSIOUIETO KaHala B paMKe BbIX0HOI cMrHAJI aHAIOroBOTO
BbIXOJ]a B paMKke BbIX0JHOM KaHaJ OyJeT OCTYIeH BbIOOp BCTPOEHHOTO reHepaTopa /sl YIpaB-
JICHUSI UCIIOJIHUTEIbHBIM MeXaHu3MoM. [Ipu BbIOOpe BCTPOEHHOro reHepaTopa HEOOXOIMMO yKa-
3aTh B TEKCTOBOM noJjie Make. Jinb0 MakcUMallbHOE 3HaU€HUE HANPSDKEHUS Ha BBIXOJI€ FeHepaTopa,
1100 3HaUEHUE BXOJHOTO HANpPSHKEHUS UCHOJHUTEILHOTO MEXaHM3Ma, HO HE IPEBbIIIAIOIIEE BbI-
XOJTHO€ HaIlpsbKeHUe reHeparopa. B tekcroBom nosie MMH., Kak IpaBUIIO, yCTaHABIMBAETCS JIMOO
HyJIeBO€ 3HAUEHUE HANPSDKEHUS Ha BBIXOJE MeHepaTopa, JIMOO HE3HAUYUTEIbHOE, HO OTIMYHOE OT
YCTaHOBJIEHHOTO 3HaueHus B nojie Make. Eciny ycTaHOBUTH OJIMHAKOBBIE WM HE3HAUUTEIBHO OT-
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JUYAIOIIMEcs 3HAYeHHs] MaKCUMAaJbHOTO U MHHHMMAaJbHOTO IOPOTrOB HANpPSKEHUS, TO HCIOJIHU-
TEJIbHBIA MEXaHU3M He OyJeT cpabaThIBaTh.
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Pucynok 21.6

®naxxok UHBepcHBbI B paMKke BBIXOAHON CHIHAJ CIYKUT JJI1 UHBEPCUN BBIXOJIHOIO CUT-
Haja (YynpasJsiomero). Y CTaHOBIEHHBIN (IaKOK — CUTHAJI OyJIeT MHBEPTUPOBATHCS, CHATHIN — HET.

B texcroBoM none pamku Kopuaop nomycka ycTaHaBIMBAETCS JONYCK JJIA IBYXITO3HIIM-
OHHOT'O pEryjsiTopa, B KOTOPOM OYAET peryiaupoBaThCs HM3MEpsSEMbI€ JaHHbIE KaHaua OOpaTHOMU
CBS3M (BBIXOJHAsI IEpPEMEHHAs).

B pamke Pe:xum ITHM/I-peryasitopa pacronararoTcsi 3J€MEHTbl HACTPOWKU WU YIIPaBJICHUS
[1-, TIN-, I1 u IT1UJI-perynsTopoB, a Takxke 3IeMeHThbl HacTpoiiku u ynpasieHus UM (mupot-
HO-UMITYJIbCHAsI MOIYJISALINS).

Bxurouenue pabotsl nporpammsl Peryiasitop B pexum [1-, [TW-, IT/1 nnu [TUI-perynstopa
OCYILIECTBIIsIeTCSl ycTaHOBKOU (prakka Brirouurs B pamke Pe:xxum ITU/I-peryasitopa oxna Ha-
CTPOiiKa mapaMeTpoB peryjasaropa. [Ipu cHsITOM ¢uia’kke BKIIOYAETCS PEKUM IBYXITO3UIIMOHHOTO
perynsitopa. Hactpoiika nporpammsl Peryasitop nns pabotsr B pexkume [1-, TTU-, TTJ] nmu TTN/I-
perynsitopa onucana Hwke B nyHkte 21.2.1.1 Hacmpoiika napamempos IlI-, ITH- u ITH/]-
pezcynamopoe Hacrosero Pykosoacrsa oneparopa.

Bxurouenue padotsl nporpammsl Peryastop B pexxum LHLIMM ocyiecTsisieTcst ycTaHOBKOM
¢naxxka UM B pamke Pe:xxkum IIU/I-peryasitopa okna HacTpoiiku napamMmeTpoB peryJisiropa.
[Ipu custom ¢naxkke otkmovaercs pexkum LLIIMM. Hactpoiika nporpamMmsl Peryasitop it paboTsl
B pexxume HHIMM onmcana Huwke B nmyHkre 21.2.1.2 Hacrpoiika napamerpos LIIMM nHacTosiero
PykoBoacTBa oneparopa.

B npaBom BepxHeMm cermeHte okHa HacTpoiika mapamMeTrpoB peryJjsiropa B TEKCTOBOM
I10JI€, PACIIOJIOKEHHOM cIpaBa OT Haanucu JJMTeJbHOCTh HCTOPHUH 33a€TCS JUIMTEIBHOCTD OTO-
OpakeHMsI rpaMueCKUX JTaHHBIX B CEKYH/ax.

[Ipu ycTaHOBICHHOM mepekioyartene (&)¥aspwvears yposerki B TEKCTOBOM IIOJIE, PACIOO-
KEHHOM CIIpaBa OT 3TOrO IMEpeKIIoyYaTes, 3aJ1aeTcs yAepKUBaeMblii ypoBeHb (yCTaBKa) U IIpo-
rpamMma Peryasitop Oyzaer moajep>KuBaTh 3a/laHHbIM YpOBEHb. Y CTaBKa TaKKe MOXKET 3a7aBaThCsl U
B paboueM OKHE camoi mporpammbl Peryasitop. Ilpu sToMm mepexitouatens () McnonHate npodwnk
OyZeT BBIKJIIOUEH, KHONKAa OTKpbITUs (haiina mpoduis __QJ U JJIEMEHTHI B pamke 3agaBaeMbli
npoguib 6yayT 3a010KHUPOBAHBIL.
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[Ipn ycTaHOBIEHHOM NEPEKIIIOYATENE (#)3cnonHAte npodwmns;  TporpaMma Perymstop Oynmer
paboTtath 1o 3amanHomMy npoduito. [Ipu 3ToM KHOTIKA OTKpBITUA (aitia mpoduiis __ﬂ Y 3JIEMEHTHI
B paMKe 3aJaBaeMblil mpoduib OyAyT JOCTYIHBI JUIsl CO3AaHUS M PelaKTUPOBaHUs pouiis, a me-
peKIroYaTens () ¥aspwMEATE YPOEEHE 6Y)ICT BBIKIIFOUCH U TCKCTOBOEC IIOJIC JJI1 BBOJA YPOBHIA 6y}1€T
3a0JI0KHPOBAHO.

s paGotel mporpammbl Peryasitop mo mpo¢uito HE0OX0AMMO MPOBECTH CIEAYIOIINE
NENCTBHUS:

» YCTaHOBUTH MEPEKITIOYATEIb () McnonHaTe npodmne: ;

» Haxartp KHONIKY OTKpBITHS (haiiina mpoduis __ﬂ, IIOCJIE YETO OTKPBIBAETCS CTAHJAPTHOE
JIMAJIOTOBOE OKHO OTKpbITUs (ailna. B 3ToM okHe yka3aTh yTh U uMs (Qaitna npoduis. dupekro-
pus, re xpanarcs Qaitiel npoduis, no ymomuyanuto — C:\ZetLab\config\. ®aiinsl npoduiis uMeroT
pacmupenue * pfl. Ilocne oTkpeiTus daiina npoduiis naHHbe U3 3TOro (aiaa MPOUYUTAIOTCI U 0TO-
Opazsitcst B Tabnuie npoduiis B paMke 3agaBaemMblid mpoguib;

» Ecmu daiin nmpodwmist He ObUT co3aH paHee, TO B paMKe 3aiaBaeMblii IPoQuIb B CIIH-
CKe ~ |, Haxosmemcs cnpasa oT Haanucu KosmuecTBo To4ek, BbIOpaTh HEOOXOAUMOE KO-
JMYECTBO TOYEK JJIs 3aJaHus npoduis. MUHMMaIbHOE KOJIUYECTBO TOYEK — 2, MAKCUMAJIbHOE —
15. Jlns Be1OOpa HEOOXOAUMOTO KOJUYECTBA TOUEK HEOOXOAMMO HaXaTh JICBOW KHOMIKOW «MBIIIIH

Ha KHOTIKY z| CIIMCKA, U, B PACKPBIBIIEMCS CIIUCKE, BBIOpPATh HY)KHOE KoJu4yecTBO Touek. [locie
BbIOOpa KOJIMYECTBA TOYEK JUIA 33/1aBaeMoro npoduis B Tabiuiie, paclooKEHHOW MoJ| CIIHCKOM
KOJIMYECTBA TOUYEK, OTOOPAZUTCS CTOJIBKO CTPOK, CKOJIBKO ObLIIO BEIOPAHO KOJIMUYECTBO TOYEK;

» B neBoM cTo01ie TaOIHIBI 331aBaeMOT0 TPO(UIIsl B sSIYeHKaxX 3aJIal0TCs HHTEPBAJIBI Bpe-
MEHHU B CEKyHJax, B IIPaBOM 3aJal0TCSl YPOBHU IO BXOJHOMY KaHaily (ycTaBKa) JUIsl KaXJ0ro WH-
TepBajia BpEMEHU;

» Ilocne BBO/A ypOBHEH M MHTEPBAJIOB BPEMEHH JIJIsl COXpaHeHHs Qaiiyia mpouiis HaxkaTb
kHonKy Coxpanuth ¢aiia npoduias. [locie yero oTkpoercss CTaHIapTHOE UAIOrOBOE OKHO JUIs
coxpaHenus (aitna. B 3ToM okHe HEoOXoAMMO yKaszaTh NMyTh M uUMA (aitma. Jupexropus, Kyma
npeiaraeTcsi COXpaHuTh ¢aitn npodwuisa, mo ymomyanuto — C:\ZetLab\config\. ®aiiner npodumns
uMeroT pacuupenue *. pfl;

» Ilocne coxpaneHuss TpodMiIss HEOOXOTUMO OTKPHITH (aitn mpoduist, onmucaHHOTO B
IYHKTE 2 3TUX ACUCTBUMN.

JUis BCTYIUIEHHSI B CHJIY BBEJEHHBIX HACTPOEK MapaMeTpPOB pEryiasTopa HaxaTb KHOIKY
IMpumenurts, nocie yero okHo HacTtpoiika mapameTrpoB peryJsitopa 3aKpoeTcsi, a mporpamma
Peryasitop 6yzner oroOpaxaTb U3MEPEHHBIE 3HAUEHHUS C YU€TOM BBEJIEHHBIX HACTPOEK MapaMeTpOB
perynaropa.

Ecny mpu HaxkaToM NepeKItodarelie ()imankate npodmne: HE OyleT BbIOpaH dailil npoduis u
Oyner Haxara kHonka IlpumennTsh oxHa HacTtpoiika mapameTpoB peryjiasiTopa, TO OTKpPOETCS
OKHO IpenynpexaeHus, nokazanHoe Ha pucyHke 21.7. Ilpu nosiBieHnH Takoro okHa He00X0IUMO

1160 ykaszath (aiiin mpoduist (OTKPHITE), IHOO HAKATh Mepekroyarene (&)¥ aepweaTs yposeHs yCTa-
HOBUB COOTBCTCTBYIOIHHI;'I YPOBCHbB.

Jlyig BbIXO/1a M3 OKHA HACTpOeK 0e3 MPUMEHEHHUs HACTPOEK HaxaTh KHONKY OTMeHa wiu
KHOTIKY [Ed], pacrosio:KeHHyI0 B BEPXHEM IIPABOM yIJTy OKHA HACTPOEK.

] fain npogkna He =aaaH!
. BrIFTH Tak?

E R ﬂl CITHMEHS l

Pucynok 21.7
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21.2.1.1 Hacmpoiika napamempos I1-, II1H-, I1/]- u ITH/]-pezynramopos

Br16op Tumna perynsropa u €ero HaCTPONKHU OINpPEAESIIOTCS BUIOM U IIapaMeTpaMu 0ObEeKTa.
Jlyisg Toro 4ToObI BHIOPATh TUI PETYIATOpPA U ONPEIEIIUTh €r0 HACTPOHKKU HEOOXOJUMO 3HATh CTa-
TUYECKUE U JIMHAMUYECKUE XapaKTEPUCTHUKU OObEKTa yIpaBieHHs, TpeOOBaHUS K KauecTBY MpO-
Lecca peryiImpoBaHus, XapakTep BO3MYIIEHUH, JEMCTBYIOIIUX HA MIPOLECC PETYIUPOBAHUS.

[Tpu npasmibHO# HacTpoiike [IN/I-perynaropsl obecrednBaOT JOCTATOYHO XOpollee Kaye-
CTBO YNpaBJeHUs AJisl OOJIBIIMHCTBA 0OBEKTOB IPOMBIIIJICHHON TEXHOJIOTHH.

[Tocne ycranoBku (naxka Brawountsb B pamke Pesxxkum ITU/I-peryasitopa s GyHKIMO-
HupoBaHus nporpammsel Peryasitop B pexume ITHU/I-peryasitopa OyayTr AOCTYNHBI HacTpauBae-
Mble rapamerpsl. [lapamerps! pexxnma IIH/I-perynsaropa pacnosaratorcs B pamke Pexum TTH/I-
peryastopa okHa Hacrpoiika napamerpoB peryasaTopa — 3To nepuoj kBaHtoBanus Tk, xo3d-
¢unuent nponopunoHanbHocTH (ycunenust) KII, nocrosiunas nnterpuposanus KM u noctosHHas
mupdepenunpoBanus KJ. Ha pucynke 21.8 noka3an ¢parment okHa Hacrpolika mapamerpos
peryJsaTopa ¢ HacTpaunBaeMbeiMu napamerpamu [I1/[-perymnsropa.

Pesn MiAA-perynaTopa

EKMHUMTE

Tk | z.0000 w
KM | 100.000
0.20000 &
il 1.2500

Pucynok 21.8

B tekcroBom nosnie Tk 3anaercs nepuos kBanToBanus. [lepuos kBaHTOBaHUS 00s13aTEIbHBIN
napametp i 6o paznoBunHoctu [ ]I-perynstopa. [leprnoa kBaHTOBaHUS 33/1a€TCs B CEKYH-
nax ot 0.1 no 1000 cexynn. Ileprnos KBaHTOBAaHMS ONPENEISIETCS U3 BPEMEHH PEAKIIMM CUCTEMBI Ha
BO3JICHICTBUE CTYNEHYATON (POPMBIL.

Jliig Toro, yToOBl A3PPEKT KBAHTOBAHMSI TI0 BPEMEHHU MaJIO CKa3bIBAJICS Ha AUHAMUKY CHUCTeE-
MBI PEryJIipOBaHus NEPUOJ KBAHTOBAHNUS BEIOUPAECTCSI U3 COOTHOLICHMUS:

T95<Tk<T95

15 5

rae: - 795 BpeMsi JOCTUKEHUS BBIXOJHBIM CUTHAJIOM YpoBHS 95% OT ycTaHOBHBIIETOCS
3HAYEHUS IPHU I10/1a4e Ha BXOJl 00BEKTa CTYIIEHYAaTOT0 BO3ACUCTBHSI.

Ha pucynke 21.9 cunum rpadukoM mokazaHo yIpaBIIsioniee Bo3AeicTBUE (YCTaBKa), 3eie-
HBIM rpaMKOM — CTYIEHYaTOe BO3JCHCTBUE, KPACHBIM IpaQUKOM — peakuus CUcTeMbl. JlinTensb-
HOCTb BBIXOJIa CUCTEMBI Ha ypoBeHb 95% coctaBisier okono 10 cexynn. [lepron kBaHTOBaHUS IS
3TOTO MPOIIEcca MOKHO YCTAHOBUTD OT 1 10 2 CEeKyH[I.

T=-60¢ TekywHA = 0.11 YeTaeka 015
Brxon 0.08

015

0.1

0.05 \
1]

-20 -15 -10 =

Pucynok 21.9

B peanbHbIX yCHOBUSAX NpU YNPABICHWH WHEPUUMOHHBIMH IIPOLIECCAMH 3HAYEHUE INEpUoaa
KBaHTOBaHUA Oepercs OT 1 ceKyHIbl 10 HECKOJBKUX MHUHYT. JJIi MaJOMHEPLHUOHHBIX MPOLECCOB
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(HampuMep, pacxo/ia KUAKOCTH) 3HAUCHHE MTEPHO/Ia KBAHTOBAHUS MOXKET COCTABIIATDH JECSIThIE JOJIH
cexkyHibl. He pekoMeHnayeTcs 3aaBaTh O0JbIlIME 3HAYEHUS NEPUOJAa KBAHTOBAHMSI, OCOOCHHO IS
OTBETCTBEHHBIX IPOLIECCOB, MHAUE ITPU BO3HUKHOBEHUH aBapUHHOM CUTyalluu OHA OyJeT JIMKBUU-
pPOBaTHCS CIMIIKOM MeAJieHHO. [Ipu cluikomM MalioM 3HaY€HUHU YaCTOThl KBAHTOBAHHUS YBEJIUYUBA-
€TCsl BIUSIHUE ITYMOB.

VYcranoska ¢uaxka KII paz0nokupyer nosie BBoja Ko3puuueHTa nponopuruoHaIbHOCTH,
PacroJIOKEHHOE CIpaBa 3T 3TOro (pjaxkka, Mocjie Yero B 3TOM I10J1€ BBOJAUTCS 3HAYEHHE ITOro KO-
s unmenTa.

Koadpuument nponopimoHaabHOCTH BBIUUCISETCS U3 COOTHOIICHHUS:

s [I-perynstopa KII=Tg/Tu*Ks

Jst [TU-perynstopa KI1=0,8(Tg/Tu*Ks)

st TTU I-perynsitopa KII=1,2(Tg/Tu*Ks)

rae: Tg — Bpemst BelpaBHUBaHuUsA, Tu — Bpems 3ajepkku, Ks — nepenatounbiii KodQppUIMeHT
00bEKTa peryaupoBaHHusl.

Uewm Oomplnie 3HAYCHUE MPOTIOPIMOHATBLHOTO KO3 (GUIIMEHTa, TeM OOJIbIIIe N3MEHEHHUE Yac-
TOTBHI.

[Ipy ycTaHOBIIEHHOM TOJIBKO OJHOM (Quaxxke KodpduiueHTta nponopunoHanbHocTH KII
(cHsATHI (hrakKu nocTosiHHON BpemeHu uHTerpuposanust KW u nocrosinHoi Bpemenu nuddepeHun-
poBanus KJI), kak nokazano Ha pucynke 21.10, nporpamma Peryastop Oyner paboTars B pexxume
[T-perynsaropa.

[Tepen Hactpoiikoi nmponopuroHansHoTo Koddhdunuenta KII. Heo0X01uMo OTKIFOUUTH TO-
CTOSIHHYIO BpeMeHH uHTerpupoBanus KU u nocrosuuyto Bpemenu auddepenunponanus K/, eciu
OHU OBLIN BKIIFOUCHBI.

Pesir NAd-perynatopa
BAH4HTE

Tk | z.0000
K 5.0000
[Tkm
Cka

Pucynok 21.10

Ha pucynke 21.11 ko3¢ ¢duumeHT nponopuyuoHaIbHOCTH CIULIKOM OoJibiioid. B atom pe-
MM BO3HHMKAIOT He3aTyXarolue KojebaHusl.

T=-816¢ TekyWwnd = 0.00
0.06

0.04

Pucynok 21.11

Ha pucynke 21.12 mokaszan mporiecc ¢ ONTUMaIbHBIM KO3(PPHUITMEHTOM MPOMOPIIMOHATBHO-

CTH.
T=-240¢ Tekywrd = 0.01

Pucynok 21.12
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ZETLab IIporpamma PEI'YJISTOP

Ha pucynke 21.13 mokazan mporecc co CIMIIKOM MaJICHBKUM KO3(PQPUIIMEHTOM MPOIOp-
[IUOHATBLHOCTH.

T=-282¢ Tekywwid = 0.02

-Gl -a0 -40 -30 -20 -10

Pucynok 21.13

VYcranoska ¢uaxka KW pa3dnoxupyer nmosie BBoja nocrosiHHas unrerpuposanus KU, pac-
MIOJIOKEHHOE CIIpaBa OT 3TOro (hakka, 1Mocie Yero B 3TOM I10JI€ BBOJUTCS 3HAUE€HUE 3TOT0 KO3(-
¢bunueHTa.

HNuTterpanpabiii K03QGUIIUEHT UMEET CMBICII BPEMEHH, 32 KOTOPOE YCPETHSIOTCS OTKIOHE-
HUS TEKYIIETO 3HAYCHUs OT 3aJaHHOTO. DTOT KOAP(OUIIMEHT OmpeneisieT CKOPOCTh (Bpemsi) peak-
uuu cucreMsl. [logdbop MHTErpanbHON KOMIIOHEHTHI CBOAMTCS K MMUHHMM3AIMHM PAacCOTIACOBAHUS
MEXKy 3aJaHHOM YCTaBKOM M peaJbHbIM 3HAYECHUEM.

WuTerpanbublit K0o3QduireHt no anropurmy 3uriepa Hukosbca pasen 0.2.

[Ipu ycranoBieHHbIX (naxkkax kKoddp¢uuuenta nponopuuonansHoctd KII u mocrosHHOM
BpeMenn uHTerpupoanus KU, kak mokazano Ha pucynke 21.14, nporpamma Peryasitop Oyner pa-
6otath B pexume [11-perynsropa.

Pesir NAd-perynatopa

BAH4HTE

Tk 2.0000
K 5.0000
W | 0,20000

Clra
Pucynok 21.14

Ha pucynke 21.15 oTtoOpaxkeH mpoliecc ¢ MaJleHbKUM HHTETrpalbHbIM KO3(hduineHToMm.
Curnan He JOXOJUT J0 33JaHHOTO YPOBHSI.

T=-249¢ TekywHA = 0.11
02

014
0.1
0.05

Pucynok 21.15

Ha pucynxke 21.16 otobpakeH npoiecc ¢ ONTUMaIbHBIM HHTErPaIbHBIM KO3()(OULIEHTOM.

T=-250¢ TekyWwnid = 0.20
0z

015
0.1
0.05

Pucynok 21.16
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[Iporpamma PET'YJIATOP ZETLab
Ha pucynke 21.17 otobpakeH npoiecc ¢ 00JbIIMM HHTErpaibHbIM Ko3dduunentom. I1po-
L[ECC MEPEXOJUT B PEKHUM aBTOKOJIe0aHUI

T=-248¢ Tekywud= 0.24
0.2

0.1

-0 =50 =40 -30 -20 -10

Pucynok 21.17

YcranoBka dnaxka KJI pazomokupyet mosie BBoja nocrosiHHas auddepenuupoBanus K1,
PacroJIoKEHHOE CIpaBa OT 3TOro (uiakka, MOCcje Yero B 3TOM M0JI€ BBOJUTCS 3HAUEHUE 3TOTO KO-

s punmenTa.
Hactpoiika nuddepeHnranbHO KOMIOHEHTBI. DTOT 3Tall MNPUCYTCTBYET MPU CO3JaHUU

nosnHo¢yHkuroHansHoro [I1/I-perynsaropa.
[Ipu ycranoBieHHBIX (axkkax koddp¢uuuenta nponopruoHaabHoctu KII n nocrtosHHoM

Bpemenn nuddepennuponanns K/, kak mokazano Ha pucynke 21.18, mporpamma Peryasitop Oy-
neT padotath B pexxume [1/I-perymsitopa.

Pexmm M -perynaTopa
BnroqmTE

Tk 2.0000
Kn 5.0000
[km
[lia;

1.2500

Pucynok 21.18

[Ipu ycraHoBiEeHHBIX Beex (haxkkax — koadduurenta nponopunoHaibuoctu KII, nocrosu-
HOH Bpemenu unrerpuposanust KW u nocrosinnoit Bpemenu nuddepenunponanus K/, kak nokasa-
HO Ha pucyHke 21.19, nporpamma Peryasitop Oyzaer pabotaTh B peKuMe MOJIHOPYHKIIMOHATBHOTO

[N /I-perynsropa.
Pesgkm MA-perynaTopa
BrxnrqmTe

Tk 2.0000
1001, 000
0, 20000
| 1.2500

[¥]w

[¥]3-

Pucynok 21.19

JuddepeHunanbHblii KOYPPUIUEHT Nepelauu - 3TO OTHOIIEHWE U3MEHEHUS BHIXOTHOU Be-

JIMYHUHBI K CKOPOCTH U3MEHEHUS BXOJHOMN BEIMYUHBI.
Juddepenunanbabiii kKoapdunueHT no anroputMmy 3uriepa Hukonbca pasen 1.25.
Ha pucynke 21.20 moka3an npoiiecc ¢ MajieHbKuM AuddepeHnanbHbM KodhPuimeHTom.

T=-204¢ TekywWi= 0,12

-60 -50 -40 -30 -20 -10

Pucynok 21.20
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ZETLab IIporpamma PEI'YJISTOP

Ha pucynke 21.21 oToGpaxkeH mpoiiecc ¢ ONTUMAIbHBIM AU} PepeHIuanbHbIM KOIPPUIH-
€HTOM.

ai T=-207¢ TekywWi = 0.028

Pucynok 21.21

Ha pucynke 21.22 otobpaxen mporuecc ¢ 0onbmuM nuddepeHnrnaibHbIM Kod)PUImeHTom.

T=-235¢ TeryWwrd = 0.01
0.02

0.0z
0.m
i]
-0.01

Pucynok 21.22

21.2.1.2  Hacmpoiika napamempoe LIIUM

upotHo-umnynbcHas moayasiuus (ILIMM, anrn. Pulse-width modulation (PWM)) — npu-
OJIMKEHHE JKEJIaeMOT0 CUTHaia (MHOTOYPOBHEBOTO WJIM HETPEPHIBHOTO) JCUCTBUTEIHHBIM OWHAP-
HBIM (C ABYMS YPOBHSIMH - BKJI/BBIKII), TaK YTO B CPEJIHEM, 3a OTPE30K BPEMEHHU, UX 3HAYCHUS paB-
HBI.

HINM — 3TO UMITYJIbCHBIM CUTHAJ MOCTOSIHHOM YacTOTHI U NEepeMEeHHOMN ckBakHOCTH. C mo-
MOLIBIO 33JaHUS CKBAXKHOCTH MOKHO MEHSTh CpPEJIHEE HAIIPSKEHHUE Ha BBIXOJIE T€HEpaTopa.

B kxayecTBe HCIIOTHUTEIBHBIX MEXaHU3MOB MOTYT CIIYXKUTbh Pa3JINYHbIE KIIOUEBBIE CXEMBI,
tBeproTenbHbie pene wim [GBT-xmoun. Ux cocrosinne ObIBa€T MM MOJTHOCTHIO OTKPBITHIM HIIN
IIOJTHOCTBIO 3aKpPBITHIM. [l IJIaBHOM PETYJIMPOBKM TaKMMHM MEXaHH3MAaMH HCIIOJIb3YETCS METON
HIMPOTHO-UMITYJIbCHOW MOAYISIMU. B mporpamme 3agaercss Hecymas 4acToTa MOIyJsiuud B 1,
MaKCHMaJibHasi U MUHUMalbHasi CKBaXHOCTh B %. Tunnunsl npumep LLIMM nokazan Ha pucyHke
21.23.

t=0.57500 c [eHepatop 1 = 1999.97 mB
2000

1500
1000

il

o
=

0z 04 06 0s 1

Pucynok 21.23

[Tocne ycranoBku ¢uaxkka HIUM B pamke Pexxnm I /I-peryasropa st QyHKIHOHUPO-
BaHUs nporpamMmbl Peryasitop B pexume MM OynyT HOCTynmHBI HacTpauBaeMble MapamMeTphbl.
[Tapametpsl pexxuma HIIMM pacnionararorest B pamke Peskum ITH/I-peryasitropa okHa Hacrpoiika
apaMeTpoB peryJjsiTopa — 3TO 4YacTOTa 3alOJIHEHHs, MAaKCUMalbHas M MHHHMAJIbHAS CKBaX-
HOCTb, a TAaK)Ke BKJIIOUEHUE pekuma TpexkanampHoro [IIMM. Ha pucynke 21.24 noka3an ¢pparmeHt
oxkHa Hacrpoiika napaMeTpoB peryJsitopa ¢ HacTpauBaemMbiMu napamerpamu [HINM.
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[Iporpamma PET'YJIATOP ZETLab

Pexmm MNiAd-perynatopa
[ ]ErnroumTe

Tk | 1.00000 LUk

[I3-x dasrei WM

HacToTa FanonHEHHA 20,000 My
MaKCHMANEHAA CKESwHOCTE | 100,000 e

MkHMMENEHSA CEBaWHOCTE | S0.000 ¥

Pucynok 21.24

B TexcroBom nosne Yacrora 3anosiHeHus: BBOAUTHCA Hecyias yactora [IIM B repuax.

B TekcToBBIX nmoisix MakcuMalibHasi CKBAKHOCTh 1 MMHHUMA/IbHASA CKBa’KHOCTh BBO-
JSITCSl HYDKHUMA M BEPXHUM Mpesiesibl U3MEHEHUs! CKBaKHOCTH. CKBaXXHOCTh ONPEEIIIET OTHOLIECHHE
nepuo/ia ciieZIoBaHus (IOBTOPEHMSI) UMITYIbCOB OJHOU MOCIEA0BATEIbHOCTH K UX JUIMTEIbHOCTH.

IIpu ycranoske ¢uaxka 3-x ¢pazubiii HHIUM Britouaercs pesxxum TpexkanaiabHoro [IMM.

Ecnu B pamke BbIxoaHo# curnaan 6ou1 BeIOpaH M(PPOBOM MOPT AJIs yIpaBICHUS UCIIOJIHU-
TeIbHBIM MeXaHu3MOM U 1pu 3ToM ¢uaxkok HIUM ycrtaHoBieH u cHAT ¢uaxkok 3-X ¢a3HbIH
HIHWM, To B KayecTBe yIpaBISIOIIEro KaHajla B paMke BbIxoaHoil kaHaJ OyaeT 10CTyIeH BbIOOp
000# M3 YeThIPHAIATH KaHAJIOB IU(POBOTO TOpTA.

Ecnu B pamke BrixogHoii curnasn 6bu1 BeIOpaH Hu(pOBON MOPT Ui YIpPaBIEHUS UCHOJ-
HUTEJIbHBIM MEXaHU3MOM, U, nipu 3ToM, ¢unaxkku LHIIAM u 3-x ¢asubiii UM ycTaHOBIIEHBI, TO B
KayecTBE YMPaBJISIOLUIMX KaHAJIOB [0 YMOJYaHUIO OyayT ycTaHoBieHsl 12, 13 u 14 xanansl 1udpo-
BOro nopra. 12 xaHayn uu@poBoro nopra OyAeT NEpBbIM KaHAJIOM YIPABJICHUS HCIIOIHUTEIbHBIM
MexaHusmom, 13 — BTopeiM, 14 — tperbuM. CooTBeTcTBeHHO B mporpamme LludpoBoii BBOj-
BBIBOJI YCTaHOBUTH (priakku 12, 13 u 14 kaHasnos.

Ipumeuanue: 3-x ka"anpHblii UM ¢yHKIMOHMPYET TOJIBKO IMPHU MCHOJIB30BAHUM LUD-
POBOTO NIOPTA B KAYECTBE YIPABJIAIOIIET0 UCIIOJHATEIbHBIM MEXaHU3MOM.
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ZETLab

IIporpamma APUOMETUYECKUE OIIEPAIIU C CUTHAJTAMU

22 IIporpamma APUPMETUYECKHUE OIIEPAIIMU C CUT'HAJTAMUA

22.1 Ha3HayeHHe NPOrpaMmbl

[IporpamMma npenHazHayeHa Juisd IpOBeIeHUsT apu(PMETHYECKUX ONepaluil ¢ MTHOBEHHBIMU
3HAYEHUSIMU JIBYX CUTHAJIOB U IepeJjady MOJIYy4eHHOIO pe3ylbTaTta B BUPTyalbHbIN KaHai. Bupty-
aJIbHBIM KaHal MOXET MCIIOJIb30BaThCs JUIsl JaibHelmeld oOpaboTKku M aHaiu3a OyleT ApyruMu
nporpammamu u3 cocrasa ZETLab.

ITporpamma 1o3BoJIsi€T MIPOBOAUTH CIEAYIOLIUE ONEPALUH:

AN N N N N N N N A

CJIO’KEHUE JIByX CUTHAJIOB;
BBIYMTAHUE OJTHOTO CUTHAJIA U3 IPYroro;

YMHOEHHUE OJTHOTO CUTHaja Ha IPYyroi;

JIeJICHUE OJIHOTO CUTHAJIA Ha JIPYyroii;

MaKCUMAJIbHOC 3HAUYCHHUEC U3 IBYX CUTHAJIOB,

MHUHUMAJIBHOC 3HAYCHUC U3 IBYX CUTHAJIOB;

CpeiHEe 3HAUEHUE JIBYX CUTHAJIOB,;

MOJyJb (CPEJHEKBAAPATUYECKOE 3HAYEHUE IBYX CUTHAJIOB);
CPEAHEreOMEeTPUIECKOE 3HAUCHHUE IBYX CUTHAJIOB;
YMHOXKCHHUEC BBIXOJHOI'O CUT'HAJIa HA KOHCTAHTY,

CJIOKCHHE BBIXOHOI'O CUrHaja C KOHCTAHTOH.

22.2 OnucaHue NporpamMmbl

Jliia 3anycka nporpaMMbl ApugMeTHYecKHe ONepauuu ¢ CHTHAJIaMH HEO0X0AUMO U3 Me-
HI0O ABTOMaTH3anus (pucyHok 22.1) nanenu ZETLab BriOpats koMany Apupmomerp. Ha sxpa-
HE MOHHUTOPA 0TOOPa3UTCs paboyee OKHO MporpaMMbl Apu(pMeTHUYecKHe oNepaluu ¢ CUrHAJIaMu
(pucyHok 22.2). B 3aroyiioBke 0kHa IporpaMmsbl OyJ1eT 0TOOpakaTbCsi Ha3BaHUE POrPAMMBI.

AETOMATHZAUMA CepemcHes
Perynarop
[ p—
E;E Prnerp B My

@ PHALTRAUHA CHMHANOE

W zetPopmyna
|E| DEHapYHHTENE COBETHH

I5.12 KoHeepTep dainoe

Pucynok 22.1

CumHan 1 V

CHHan2 v #| 1 + I}

Pucynok 22.2

IIpumeyaHue: NporpaMMy MOKHO 3aIlyCTHTh HEIOCPEICTBEHHO U3 pabouell NUPEKTOpUU

ZETLab (1o ymomuanuto: ¢:\ZETLab\). ms 3anyckaemoro daiina: ArithmoMeter.exe.

B neBoii yactu paGouero okHa mporpamMmbl ApupmMeTnuyecKHe Onepanuy ¢ CUrHAJIaMHu
pacnoJiokeH rpaduyecKuil ”HAUKATOP, B KOTOPOM OTOOpakaeTcsl 3HaueHHe MPOBeIeHHOMN apudme-
TUYECKOM omnepanuu MeXIy ABYMsl CUTHajJaMH BbIOpaHHBIX KaHAJIOB. 3HaUY€HUE apUPMETUYECKOI
orepanuy 0ToOpakaeTcs B yCTAHOBJICHHBIX €IMHUIAX [1EPBOTO BHIOpAHHOTO KaHana. EquHuib! u3-
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IIporpamma APUOMETUYECKUE OIIEPAIIUI C CUTHAJTAMU ZETLab

MEpeHMs yCTaHaBJIMBaIOTCS B nporpamMMe PenaktupoBanme (aiiioB mapamerpoB (IyHKT S5 Ha-
crosiuiero PykoBoacTsa oneparopa).

JUis BBIYMCIIEHUS UM OTOOpakKeHMsI 3HAU€HUs Ha TpaduuyecKoM HHIUKATOpe KaKoH-1n0o
apudmeTnyecKoil onepaluuy MEXIy JIBYMSl CUTHaJaMH, 10 HHTEPECYIOIIUM BKIIIOUEHHBIM (u3Huye-

CKUM JIN0OO BUPTYaJbHBIM KaHajaMm, HEOOXOAUMO B MOJIIX CIUCKOB (CO CTPEIKOI) ¥ | BBI-
OpaTh Ha3BaHUs 3TUX KaHaioB. [lons cnMckoB BIOOpa KaHAIOB PACIOIaraloTcs crpaBa OT rpadu-
4ecKoro MHAuKaTopa. B BepxHem crucke BeIOMpaeTcs NepBblid KaHa JUIsl BBIYMCIEHUS apupMeTH-
4YeCcKOU ornepanuu, B HUKHEM BTOpoil. BeiOpaTh He0OX0 UMbl KaHall B [10JI€ CIIMCKA MOYKHO ABYMS
crioco0amu:

- Ha)KaTh Ha CTPEJIKY MOJISl U «MBIILbI0» BbIOpaTh U3 PaCKPBIBILIETOCS CIIMCKA KaHaJ;

- Ha)KaTh JIEBOW KHONKOM «MBIILIK» HA I0JI€ U MPHU ITOMOIU POJIUKA «MBIIINY, JINOO KHOIOK
KJIaBUaTyphl CO CTPEIKaMH <T>u<d> BbIOpATh KaHaJI

B mone cniucka (co cTpenkoii) ¥ |, pacrosIo’)KEHHOM B TIPaBOW YacTH MPOTPAMMBI,
BEIOMpaeTcs apudmMeTndeckas ornepanus KOTOPYH HEOOXOJWMO BBHIIOJHUATH C JABYMSI CUTHAJaMH
BBIOpAHHBIX KaHAJIOB.

[Tonx mosem crimcka BBIOOpA apupMETHYECKON OTIEpaIlMy PACIIOaraloTcs ABa TOJS BBOJAA
KOHCTaHT. B mosie x| 1 | BBOJMTCS KOHCTaHTa YMHOXXCHUS HA MOJYYCHHBIH PE3ynbTaT apudme-
THYECKOH omneparuu. B mosie + [ 2 | BBOAMTCS KOHCTAHTA CIIOKEHHS C MOJTYYEHHBIM PE3yibTa-
TOM apu(MeTHYeCcKoi onepaluu.

[TocnenoBaTebHOCTH MPOBECHUS OTIEpaIHii B TporpaMMe ApudMeTnyecKue onepanuu ¢
CHUTHAJIAMHU CIICAYIOIIAs:

» oreparus ¢ IByMsI CUTHaJIaMH;

» YMHO)XCHHE Ha KOHCTaHTY;

» CII0O)KECHUE C KOHCTAHTOH.

JUIs BBIXOJa U3 IPOTPAMMBbl HEOOXOIMMO HAXKaTh KHOINKY [, PaCIOJIOKEHHYIO B IIPABOM
BEPXHEM YIJy OKHA.
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ZETLab IIporpamma ®MJIBTP 50I'q

23 Hporpamma ®UJIBTP 50I'n

23.1 Ha3HayeHHe NPOrpamMmsl.

[Iporpamma @uabtp 50 I'n npeaHasHaueHa 1yig GUIbTPALMU CUTHAJIOB OT HABOJIOK 4acTo-
Thl IpoMbInUIeHHON cetn 50 'l m kpaTHbIX rapMoHuK. IIporpamma co3maer BUpPTyaabHBIN KaHAl,
KOTOPBIN IOCTYIEH JJIS MOCIEAYIONIEero aHainu3a B qpyrux nporpammax ZETLab.

23.2 OnucaHue NporpamMmel.

Jiia 3anmycka nporpammbl @uiabTp 50 I'm HeoOXoauMMO U3 MEHIO ABTOMAaTH3alus (puUCy-
HOK 23.1) manenu ZETLab BbiGpats komanay ®uabtp 50 I'n. Ha skpane Monutopa otobpasurcs
pabouee okHo nporpammbl @PuabTp 50 I'y (pucyHox 23.2).

IIpumeyaHue: MporpaMMy MOXKHO 3aIlyCTHTh HEIOCPEICTBEHHO U3 pabodell TUPEKTOPUU
ZETLab (o ymomuanuto: c:\ZetLab\). Ims 3amyckaemoro daitna: filtr50.exe.

Bl Ananmmennii tabTp 50 [Ty,

QUEHES HacToTe (C) KaHan
AETOMATUZAUMA CepBucHee =

Perynarop |20 ¥ | Camant 5
APUPMOMETD :.OLIfEHKa amn. (c) )

51| PuneTp 50Ty [0z | _
P UALTPAUMA CHMHANDE Bpema 2848 c yactota S0.032 Iy

% ZetF opryna 502

O fHapYMTENE COBRTHA

02 FoHEEpTED thalinos

Pucynok 23.1 =0 100 150 200 250

Pucynok 23.2

B neBoii yactu padodero okHa nporpamMmbsl @uastp 50 I'n pacnosoxeH rpadpuveckuil uH-
JMKATOp, B KOTOPOM O0TOOpakaeTcs yacToTa (CpeIHEKBapaTUYHOE 3HAUEHHUE) U aMIUIUTY/a (TTMKO-
BO€ 3HaueHHe) SO-reproBoi COCTaBIAIONMICH MOCTYIAIOIIETO CUTHATIA.

B nonsx co crpenkamu (CHUCKH) ¥ | BbIOMpaTh 3HAUEHUS MapaMETPOB MOKHO
JIBYMSI CITOCOOaMH:

- Ha)KaTh Ha CTPEJIKY MOJIS U «MBIIIbI0» BbIOPATh U3 PACKPBIBILIETOCS CIIUCKA HYKHOE 3HAUEHUE;
- Ha)KaTh JICBOW KHOMKOW «MBILIN» Ha MOJIE U NMPH HOMOIIH POJIMKA «MBILIN», TUOO0 KHONOK KJa-
BHATYPEI CO CTPCIKAMHU <T>u<d> BbIOpaTh HY)KHBIN JIEMEHT.

B crnuckax nonx Haanucsamu Ouenka yactorsl (¢) 1 OneHka aMIul. (€) 3a7aeTcs Nepuos
BpPEMEHHU, 32 KOTOPbIN MPOBOJIUTCS OLIEHKA COOTBETCTBYIOIIUX 3HAUEHUH.

B cnucke nox maanuceio Kanan BeIOupaercsi curHai, KOTOPBIM HEOOX0AMMO OT(UIBTPO-
BaTh.

Unpukarop MHTErpajbHbIii ypOBEHD | Il roxasbiBaeT MHTErpaNbHBIA YPOBEHb
CUTHAJIA U, IPU MPEBBILICHUH MAaKCUMAJIbHO JOIYCTUMOIO YPOBHSI, EPErpy3Ky BbIOPAaHHOTO KaHa-
na. JIBe TpeTbuX 4acTu MOJI MHAUKATOpa OTBE/AEHBI ISl YPOBHS CUTHAja, HE MPEBBIIIAIOIIETO MaK-
CUMAaJIbHO JTOMYCTHUMBIA YpOBEHb. UeM BbIlIE YPOBEHb, TEM 0OJIbIIE 3aMoyHsIeTca HHAUKarop. [lpu
MIPEBBILLIEHUN MaKCUMAJIbHO JIOMYCTUMOTO YPOBHS, MHIAMKATOP 3aMOJHSAETCS MOJHOCTHIO KPACHBIM
uBeToM. [IpaBblii Kpall MHIMKATOpPA OCTAHETCS KPacHbIM JI0 TE€X IMOp, MOKA MEpErpy3Ka Mo KaHainy
He Oy/IeT cHsATA U MOJIb30BaTellb HE HAXKMET Ha MHJIMKATOP JIEBOM KHOMKON «MBIIIH.

B HukHel yacTu okHa 0TOOpaXkaeTcsi OCHUIUIoOrpaMMa aHaJIu3upyeMOro CUrHaa.

Jliist BBIXOJ@ U3 MPOrPaMMBbl HEOOXOAMMO HaXKaTh KHOMKY [E], pacrosioKeHHYIO B IIPaBOM
BEPXHEM YIJIy OKHA.
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IIporpamma ®UJIBTP 500" ZETLab

Ha pucynkax 23.3 u 23.4 noka3aHbl CIEKTPhI CUTHaja COOTBETCTBEHHO |0 U Iociie 0Opa-
6oT1ku nporpamMmmoii @uasTp 50 I'n.

Ll YakononocHeiR cnektp - ®uaptp 50 Fu Kanan3

lu ¥akononocHbii cnektp - Kanan3

Yactota 60200 My YPOEEHL(CKS) 0.359393MB YactoTa 50.200 My YROEEHL(CKS) 0.000005MB
mE mE
03 | | | | |
| Hrerme 003 Hrerue

o2 0.02

0.1 0.01

200 400 600 800 1000 Iy 200 400 BO0 200 1000 Iy

Pucynok 23.3 Pucynok 23.4

23.2.1 Ynpaenenue Kypcopom u macuimaouposanue paghuxos

[lepemenienue Kypcopa rpaduka Ha HyXKHYIO YaCTOTY OCYLIECTBIISIETCS HECKOJIBKUMU CIIO-
cobamu:

- IOJIBECTH YKa3aTellb «MBIIIN» HAa HYKHYIO 4acTOTy, Ha)XaTb, U YAECpPKHUBas HAXaTOU JIEBYIO
KHOIIKY «MBILIN», T05K/IaThCS MMOKa Kypcop rpaduka (BepTHKalbHAas JIMHUSA) HE CPABHAETCS C yCTa-
HOBJICHHBIM yKa3aTelleM «MbIn». [Ipy HaxkaTol U yep>KMBaeMOU JIEBOM KJIABUILIE «MBIIIN» Kyp-
cop rpaduka OyzeT clieI0BaTh 3a IEPEMEIICHNUEM YKa3aTels «MBIIIN» 10 TpaduKy;

- IpU aKTHBHOM OKHE IPOTrpaMMbl Ha)KaTh JIEBOW KHOIKON «MBIIIM» Ha MoJie Tpaduka, U, Ipu
MTOMOIIY POJIMKA «MBILINY, IEpEMEIaTh Kypcop rpaduka;

- IIPY AKTUBHOM OKHE IIPOTPaMMBI MEPEMEIIEHUE KypCcOpa BJIEBO OCYIIECTBIIAECTCS HAKATHEM U
yAepKUBAaHUEM KHOIIKHU KIaBUATypbl <A> (B JIATUHCKOM packiajke), BrpaBo — <D>.

MacmtabupoBaHue 4YHCIOBBIX OCEH OCYHIECTBIISIETCS MPU IHOMOLIM MaHUITYJIATOpa
«MbIlIby. [Ipn mepemenieHun ykazarens «MBIIIN» BJOJb YHMCIOBBIX 3HAYEHMM OCEHW yKa3aTelb
«MbIIIW» Oy/leT MPUHHUMATh BHEIIHUWA BUJ B COOTBETCTBUHU C IPEIIOJIaraéMbIM JIEHCTBUEM Mac-
mtabupoBanus rpaduka. [locne ycTaHOBKM ykas3aTesnsi HaKaTh JIEBOM KHOMIKOM «MBIIMIN», JHOO
MIPOKPYTUTDH pOJIHK. PacTspkeHue wim cxaThe rpapuka NpoUCcXoIuT MPH OMOIIM yKa3aTesei mpu-

HABIIUX BUJ. +—F*, M= — I ropI/I30HTaJH>H0171 oCHU U I 5 * — 1A BepTHKaﬂLHoﬁ ocu. CnBu-
HYTb rpa(bHK BnpaBo/BJIeBo ) 0% BBer/BHI/IS MOKHO IIpU MOMOIIM yKa3aTeJed NPUHSABIINX BU:

4— , —» — 111 TOPU30HTAJIBHON OCH U T , l — I BEPTUKAIBHOU ocH. Eciu nmomecTuts yka-

3aTellb «MBIIIN) HA MEPECEUYCHNUE YNCIOBBIX OCEH, TO OH MPUMET BU]L x . [Ipn Haxkatuu sneBou

KIIaBUIIH «MBIIIK» ITPU YKA3aTCJIC TAKOT'O BUJAa IMPOUCXOIUT aBTOMaCHITa6I/IpOBaHI/IC 10 OCH YPOB-
Hs CUI'HaJ1a.

23.2.2 Ilepenoc zpagpuueckoit u uucieHHou uHhopmayuu 6 meKkcmoasvle pedaKkmopsl

Jljis KOnmMpOBaHUS OCLMIUIOIPaMMbl Ha)KaTh JI€BOM KHONKOW «MBIIINW» Ha Mojie rpaduka
MPOrpaMMbl U Ha)KaTh KOMOMHAIMIO «TOPSYMX KiIaBUID» KiaBuaTypsl <Ctrl>+ <C>. I'paduk 3a-
nuuiercs B 0ygep oomena (Clipboard). BeraButs rpaduk B 110601 OTKpBITHIM 10KyMeHT Microsoft
Word wiu Excel MOKHO Ha)kaTueM «ropsiuux KiaaBul kinaBuatypbl <Ctrl >+<V>, wnu Haxkatuem
Ha IPaBYI0 KHONKY «MBIIIN» U BBIOOPOM B MOSIBUBLIEMCS] MEHIO KOMaH 1kl BeTaBUTH.

Jljis KONMpOBaHUSI COIPOBOAUTEIHHON MH(OpPMAIMK HAXATh JIEBOM KHONKOW «MBIIIN» Ha
noJsie rpaduka mporpaMMbl U HaKaThb Ha KHONKY KJIaBHAaTypbl <[> (B JATMHCKOW packiajike Kia-
BUaTyphl). BctaButh 3Ty MHbOpMaLNIO B 000N OTKPBITHIN TEKCTOBBIA JOKYMEHT MOXHO Ha)KaTH-
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€M «TopsYNX KIaBUID KiaBUaTyphl <Ctrl >+<V> niam Ha)KaTHEM HA MPaBYIO KHOIKY «MBITITH» U
BBIOOPOM B MOSIBUBLIEMCS] MEHIO KOMaH 1bl BeTaBUTh.

ConpoBoaurenpHas nHGOPMAaLIKS UMEET CIEAYIOUIYI0 CTPYKTYpY: B IIEPBOMl CTPOKE MUILIET-
Cs1 3ar0JI0BOK OKHA M Ha3BaHUE O0TOOPa)kaeMOT0 KaHalla; BO BTOPOH M TPETbel CTPOKax — U3Mepsie-
Mbl€ BEJIMYMHBI, a UMEHHO 3HaUY€HUE BPEMEHHU M 3HAYEHHE YacCTOThI, COOTBETCTBYIOLIUE IOJI0XKE-
HUIO Kypcopa rpaduka.

JlJi KOMpPOBaHUS YUCICHHBIX 3HAUEHUN BPEMEHU M 4aCTOThl BUAMMOM yacTH rpaduka Ha-
KaTh JIEBOW KHOIKOM «MBIIIM» Ha 1oJjie rpaduka mporpaMMbl U HaXKaTh Ha KHONKY KJaBUATYpPHI
<N> (B JIaTUHCKOM packiaJke Ki1aBuaTypsl). BcraButh 3Ty nHpopMaiuio B 11000H OTKPBITHIM TEK-
CTOBBIN JIOKYMEHT MOKHO Ha)XaTHEM «TOpsuuX KiaaBuu» KiaBuatypbl <Ctrl >+<V>, unu Haxatu-
€M Ha MPaBYIO0 KHOIKY «MBILIIN» U BHIOOPOM B IMOSIBUBLIEMCS MEHIO KOMaH/bl BeraBuTh. Beras-
JeHHasi nH(popMalys B TEKCTOBBIN JOKYMEHT OyJeT UMETh CIEAYIOLIYI0 CTPYKTYpY: CHauana uiaeT
COINPOBOIUTENbHAA UHPOPMALIUSL, B CIEIYIOLUIUX CTPOKax OyIyT pacnoJiaraTbCsi 3HaUeHUsI BPEMEHU
1 COOTBETCTBYIOILIME 3TOMY BpEMEHHU 4acTOThl. [Ipy KonmupoBaHuy 1 BCTaBKU YMCIEHHBIX 3HAYEHUM
BpEMEHHU U 4acTOThl B JOKyMeHThl Excel Bo3MokHa 00paboTKa 3TOM MHQOpPMAIMKU U ITOCTPOEHHE
rpaduKoB.
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24 IIporpamma @UJIBTPAIIUSA CUT'HAJIOB

24.1 Ha3Ha4veHue MPOrpaMmbl

[Ipu npoBeneHNH pa3IUYHBIX BUAOB UCIBITAHUHN, U3MEPEHUHN, IUarHOCTUKU U Paclio3HaBa-
HUS PEUU B CJIOKHBIX YCIOBHSX OKPYXAIOUIMX MOMEX, MOSBIsIETcs MpolieMa JTIOCTOBEPHOTrO Olle-
HUBAHUS KaKOT0-JINOO MapameTpa CUrHajia, HalpuMep, YpoBHS, 4YacTOThl, Ko duueHTa Koppes-
MU C APYrUM cUTHajoM. Eciy nose3Hsli CUTHA U oMeXa pa3fiesisiioTcsl B 4aCTOTHOM 00JacTH, TO
CaMbIM PacHpOCTPaHEHHBIM METOJIOM SIBJISIETCS METO/1 (PUIIBTPALIUU CUTHAJIOB.

brok-cxema mporpaMMbl pUIbTpalMy IpUBEACHA Ha pucyHke 24.1.

@uUNbTp UHTET- @unpTp OunbTp
Bxoxn PUPYIOLINA- HIDKHUX BEPXHUX JlerekTop Brrxon,
o—> » > » 6 V) S
nuddepenuu- 4acToT 4acToT orubaromen
pyromui (®HY) (®BY)
Pucynok 24.1

JIx000i1 u3 751eMEHTOB OJIOK-CXEMbI MOXKET OBbITh OTKIIIOUEH. PUIBTPHI MOYKHO IMOJAKIIIOYATh
IIOCJIEJOBATEIBHO APYT 3a IPYTOM.

[Iporpamma unpTpauuu co3gaeT TOMOJHUTENbHBIE BUPTYalbHbIE KaHAJbl, B KOTOPBIX U
MIPOU3BOJIUTCS 00paboTKa CUrHajIoB. Bce curHaiel - peanbHble U BUPTYaJbHbIE UMEIOT BHYTPEH-
HIOI0 CHHXPOHHU3AIIMIO, YTO MO3BOJISIET MPOBOJUTH UX COBMECTHYIO 00pabOTKY, HalpuUMep, IIpH Io-
MOIIM MporpaMMbl MHOrokaHaabHbli ocumniiorpad. Vcxoaubie curnaibl JUist GUIbTpaluu oc-
TaroTcs HeusMeHHbIMU. Bee nporpammel ZETLab nMmeroT BO3MOKHOCTb OJHOBPEMEHHO 00padatbl-
BaTh UCXOJHbIE PEAJIbHBIE CUTHAJIBI U OTQUIBTPOBAHHBIE BUPTYyalbHbIE.

Ha pucynke 24.2 npencraieH uarepdeiic nporpaMmbsl GUIbTPALUU CUTHAJIOB.

&1 DHAbTPaLHA CHIHaN0B

Konm4ecteo guneTRoE |4 [+

kaHan funeTpa 1 CurHan 1| 92 CurHanz | ©32 CurHang | td CurHany
MexaaHEH KaHan CurHan 1 CurHanz CHrHanig CurHan?

THA bHNETPAlHHT-AM G| NHHEAHEE = NHHERHEA | NMHERHER | AHHERHEE

tuneTp BY

YacTora #BY, Ny
funeTp HY + + + +
YacTora ®HY, My 100.00 100.00 100.00 .00

Orubatwaa

Bpema wHTErp., MG

EAHHHLA HIM.

Onopa, ab

Pucynok 24.2

Ha pucynxke 24.3 npencraBieH pe3ysbTaT padoThl IporpaMMbl (pUIBTpALUK CUTHAJIOB, KO-
TOpbIN 00pabatkiBaeTcs nporpamMmoir MHorokanaabHblii ocuu/uiorpag. Ha Bepxuell ocuusio-
rpaMMe IpeJICTaBlIeHa BpEMEHHas pean3alusi HCX0JHOTO CUrHalla, Ha cpeaHell — OTGUIbTPOBaH-
HBIM CUrHaJI, HAa HIKHEHN — orubaroas oTGUIbTPOBAaHHOIO CUTHAJIA.

[Ipu paborte nporpammbl @uUAbTPaNUsl CUTHAJOB IOSBIIAIOTCS JONOJHUTEIbHbIE BUPTY-
aJIbHbIE KaHAJIbI, KOTOpblEe 0ToOpaxkaroTcst BO Beex nporpammax ZETLab. Ha pucynke 24.4 noka-
3aH uHTepdeiic nporpamMsl PenakTupoBanue ¢aiijioB napamerpos. B 1anHOM npumepe nepsbie
JIBa KaHaJa SIBJISIIOTCSA PEAJIbHBIMU, a CJIEAYIOLIUE YeThIpe KaHaia, [0/ICBEeYECHHbIE APYrUM I[BETOM
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SIBIIAIOTCA BI/IpTyaJ'II)HI)IMI/I KaHaJIaMU. KO.]'II/I‘IGCTBO BI/IpTyaJ'II)HI)IX KaHaJIOB 3aBUCHUT OT KOJIMYCCTBA
pa3J'II/ILIHI)IX nporpaMM, CO3JaroIuc BI/IpTyaJ'II)HLIe KaHaJIbI. MaKCI/IMaJ'II)HOC KOJINYECTBO BI/IpTyaJ'II)-
HBIX KaHAJIOB — He 0ostee 60.

(8 Muoroxananenei scynnnorpad K\ER\

t=002360 c Oaryuic 2 = 2211.9 wB EEIXD

Virepean, o
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TpumensTs

Uacrora, T
2500y ¥
Kon-g0 kan

o

ABTOMAC.

5000

Crapt
Cron

3anuch

-5000
0 0,005 o 001s 002 0025 003 0035 004 0045 005 0055 006 [~ Coemewy

t=002360 ¢ Oarank 2 nuH. + @4 =853 8 uB Bpeua, c

5000 T T
76923600

-5000 L
002 0025 003 0035 004 0045 005 0.055 006

0 0,005 0ot nois
t=002380 ¢ Daruic 2 v + @4 =1012.4 B
5000

WM

(i

-5000 L
0 0.005 001 0.015 0.02 0.025 0.03 0035 0.04 0045 0.05 0.055 0.06

Pucynok 24.3

e Pe nakTHpoBaHMe thakna KOHHIYPaLHH H3Me pHTe TbHbIX KaHanoe - tabconfig,.cfs

Daiin  PeAakTHpOESHHE hainoe Tr Cnpagka
AT7-LI8 N258 B
M2 Yyecte. npeodp.. En. wizm. KY eHewHero Mpene. OnopHoe P aiin nonpaeku A4 Crew, noct. HaseaHwe kaHana
B/en. msm. UCHAKTENA YCHAMTENE 3HaY. AnA COCT.. £ W3,
BbMHc. gk
1 0.0m A2 1l 1] 0.0m i] 1] CrrHani
z 0.0 r1B 1 ] 0.0 1] ] CiArHans
3 0.001 r1B 1 1] 0.001 1] 1] [NeHepaTop 1
4 0.0 ric”2 1 ] 0.0m 1] ] P CrrHanl
5 0.0 r1B 1 ] 0.001 1] 1] P2 CHrHan?
B 0.00 (=] 1 0 0.001 1] I] P3T eHepaTop 1

Pucynok 24.4

B nporpamme @uibTpanus CHTHAJIOB IIPEyCMOTPEHBI CIEAYIOIINE BO3MOKHOCTH:

1. BriOop kosmuecTBa KaHAJIOB Il TpoBeneHust GuibTpanun. [IporpaMma MOXKeT OHO-
BPEMEHHO (HIbTPOBAaTh HECKOJBKO KaHajoB. [Ipuyem ¢uibTpamus MOKET MPOU3BOJIUTHCS, KaK
OJIHOTO, TaK U Pa3IMYHbIX U3MEPUTENbHBIX KaHAJI0OB, BKJIIOYasi BUPTYaJIbHbIE KaHAJIbI.

2. Bwibop Tuna ¢unsTpa:

* JTUHCHHEIN;

¥ UHTErpupyromuil 1-ro nopsaxa;

¥ UHTETpUPYIOIIHUH 2-T0 NOpSAAKa;

* nmuddepenuupyromuit 1-ro nopsaka;
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* muddepeHIUpYIOMUMA 2-r0 MopsiaKa.

JuddepeHurpoBaHue U UHTETPUPOBAHUE CUTHAJIOB HIMPOKO UCHOJB3yeTCs B BUOpanuu U
aKycTuke. BOJbIIMHCTBO NMpUMEHSIEMBIX B BHOpallUM JaTYUKOB SIBJSIOTCS MbE303JIEKTPUYECKUMU
aKceJepoMeTpaMu, T.€. JaTYUKH OTAAI0T CUTHAJ MPONOPLHOHAIBHBIN YCKOpEeHHI0. MHOTHue KOH-
TPOJIMpyeMble BUOpALlMOHHbBIE TapaMeTPbl MEXaHU3MOB 3a/1al0TCS B YPOBHSX BHOpockopocTu. Jlis
0aaHCUPOBKH BPAIIAIOIIUXCSI MEXaHU3MOB, HEOOXOIUMO 3HATh BUOpOIEpeMelIeHIE B TOUKE Kpe-
wieHust BuOpoaaruuka. [[ist mosryueHus: curHaia BUOPOCKOPOCTH M3 CUrHaJla BUOPOYCKOPEHHUS He-
00X0JIMMO 3TOT CUTHAJ MOABEPrHYTh HHTETPUPOBAHUIO NIEPBOTO nopsiaka. /st momydyeHus curxana
BUOpoIepeMeleHus: He00X0AUMO MTPOBECTU ABOMHOE MHTEIPUPOBAHHME CUTHAJIAa BUOPOYCKOPEHHUS.
AHAJIOrMYHO, U3 CUTHAJIa JaTYMKA JIMHEHHOTO NEepEeMEIIeHHs] MOXHO MOJIYYUTh CUTHAI CKOPOCTH
MepeMEILEHNUs U CUTHAJ YCKOpeHus Ju(pPepeHInpOBaHUEM CUTHAIIA.

JuddepeHurpoBaHue CUTrHajga IMOJE3HO MPU BUOPOAKYCTUYECKOM MOHHUTOPHUHIE pa3iivy-
HbIX cucteM. OJHUM U3 BaKHEHIIMX MMapaMeTpoB MOHUTOPHHIA SIBJSETCS TPEH] Mpoliecca, T.e.
JOJITOBPEMEHHOE M3MEHEHHUE YPOBHSI KOHTPOJMPYEMOIO CUTHAja 10 BPEMEHU (Hampumep, UHTe-
rpajbHBIA YpOBEHb BUOPALIMY MM YPOBEHD IIyMa B HoJioce). [yt KOHTPOJIS M3MEHEHUS ITOrO CUT-
Haja MOKHO IpoAu(QepeHunpoBaTh 3TOT CUTHAT U CJIEIUTh 3a YPOBHEM €ro MpPOU3BOJHOM, T.€.
YpPOBHEM M3MEHEHHUS CUTHAJIA.

Ecnu BXoqHOW cuUrHaN SIBISETCSl CUTHAJIOM BUOpPOYCKOpPEHHUA (T. €. eIuHHUIAa U3MEpPEHUsS g
Wiu M/c”2), TO IpU UHTETPUPOBAHUU €IMHULIA U3MEPEHHSI BBIXOJHOTO KaHaJla CTAHOBUTCA €MHUIIA
u3MepeHus: BUOpockopocTh - M/c. [Ipu 1BOMHOM MHTErpUpPOBAHUU CUTHAJIa BUOPOYCKOPEHHUS €/1U-
HUILIA U3MEPEHUS BBIXOIHOTO KaHajla CTAaHOBUTCS eMHuIa BubponepemenieHus — M. OnopHsle 3Ha-
4yeHusl JUIsl pacuera Ab Takke MpeTeprieBaloT u3MeHeHus. Eciau y BXOJHOro KaHajga OMOpHOE 3Ha-
yeHust b Obl1u BeIOpaHbl 1o cucteme [SO, TO onopHble 3HaYEHUS BHIXOJAHBIX KaHAJIOB JJIsl UHTET-
pUpPOBaHUA U JABOWHOTO MHTETrpUpoBaHus Takxke Oepyrcs no cucteme ISO. Ecnu onopHeie 3Haue-
Hus 1b BbiOpansl 1o I'OCT, To onopHble 3HaUeHUs BBIXOAHBIX KaHaoB 3ajatorcs Takxke no ['OCT.
B npoTuBHOM ciyyae K €IUHULE U3MEPEHUS BXOJHOTO KaHalla PU MHTETPUPOBAHUU J00aBIISIETCS
“*¢”, a mpu JBOMHOM MHTETpUpPOBaHUM — “*c"2”, npu auddepeHuupoBanuu — “/c”’, mpu ABONHOM
muddepeHurpoBanuu — “/c*2”. OnopHele 3HaueHUs pacyeta b Mpu 3TOM HE MEHSIOTCSL.

Jluneitnpiit GUIBTP HE MPOU3BOAUT HUKAKUX JEHCTBUM.

3. ®unbTpbl HU3KUX U BBICOKUX YacTOT. B Kaxa0M KaHaje mporpaMMbl GUIbTPAlUM MOTYT
BKJIIOUATHCS (PUIIBTPBI BEPXHUX M HMXKHUX YacTOT, YaCTOTHI cpe3a (puinbTpoB 3amarorcs B ' u ye-
TAHABJIMBAIOTCS HA YpOBHE MUHYC 3 1b.

4. Orubaromas curnana. [Iporpamma @unbTpanusi CUrHAJIOB MO3BOJIAET PACcCUUTATh OTH-
Oaroryro curnana. Orubaroiasi ypoBHSI pPaCCUMTHIBACTCS KaK CTIAXEHHOE CPETHEKBAAPATUUECKOE
3HaueHue curHana. [lapamerpom g orubaromen GyHKIMEN SBISETCS BpeMS CIUIaKUBAaHUS, KOTO-
poe 3anaercs B Mc. L1t BUOPOMETPOB U IIYMOMEPOB CTaHAAPTU3UPOBAHBI JIBA BPEMEHH YCpEeIHe-
Hus “Fast” (125 mc) “Slow” (1000 mc).

24.2 OnucaHue NporpaMmbl

Jliia 3anmycka nporpaMmbl @UIBTPANUsl CUTHAJIOB HEOOXO0IMMO B MEHIO ABTOMATH3alUs
(pucynok 24.5) nanenu ZETLab BbiOpath koMaHy @uabTpanus curianos. Ha skpane MoHuUTO-
pa oToOpaszuTtcs pabouee OKHO MporpaMMbl @UJIbLTpPalusi CUrHAJI0B (pucyHok 24.6). B 3aronoBke
OKHa IMporpaMMbl OyJeT oToOpa)kaThCcsi Ha3BaHHe nporpammbl. Hike pacnonaraercs tabnuna. B
IIEPBOM CTOJIOLE TabIMIIBI CEPOro LIBETA PACIIONIAratoTCsl Ha3BaHUs NepeMeHHbIX. Bo BTOpoM u 1o-
CJIEYIOIIMX CTOJIOLAX 3HAUEHUS ITUX NIePEMEHHBIX.

IIpumeyaHue: MporpaMMy MOXKHO 3aIlyCTHTh HEIOCPEJICTBEHHO U3 pabodell TUPEKTOPUU
ZETLab (o ymomuanuto: c:\ZETLab\). Ums 3amyckaemoro ¢aiina: filtrdiff.exe.
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| AETOMETMZaUMA CepeucHEIE
Perynarop

Apchraorerp

FuneTp 50Ty

PUAETRAUHA CHIHAN0E

%’ ZetPoprayna

OfHapY#UTENE COBBITME

LTIV
#Tgl'l' KoHeeprep dafinoe

Pucynok 24.5

DHALTPALUHA CHIHAI0E
FonkuecTEo dKMNETROE

|| kaHan guneTpa %1 Curnan 1| #2 Curnanz | 13 CurHang | B CurHany

WMeoxoaHEM xanan CurHan 1 CHrHanz CurHant CurHan?y

Tvn dMALTPAlMHT-AMd| NHHeHHEH | NMHERHEH | NHHeHHHH | NHHEHHBH

: tuneTp BY
YacToTa #BY, Ty

|| #wneTp HY +
YacTtoTa #HY, My 100.00 100.00 100.00

|| Srufawwaa

|| BpeMa nHTErp., ME
|| EAMHKLA HiM.
Onopa, ab

Pucynok 24.6
Kaxxnas ctpoka TabiauIel 3akparieHa OnpeeICHHBIM IBETOM. 3€JICHBIN IIBET CTPOKH O3HA-
YaeT, YTO IapaMmeTp 3TOH CTPOKU MOXKHO 3a7aBaTh, PO30BBIHM IIBET CTPOKH O3HAYAET, YTO MapaMeTp
ATOM CTPOKH 3aBHCHT OT BEPXHHUX CTPOK U HE MOXET ObITh N3MCHECH BPYUHYIO.

PaccMoTpuM TaOIMILY IOCTPOYHO:

Crpoka Kanan ¢puibTpa — B HEll 0TOOpa)KAIOTCS Ha3BAaHUIO CO3JIaBAEMBIX ITOCIE (PHIIBTPA-
UM BUPTYAJIBHBIX KaHaoB (uibTpa. CTpoka ceporo mBera. [lapamMeTpsl B 3TOH CTpOKE HE MOTYT
OBITh U3MCHEHBI.

Crpoka Mcxoaublii KaHad — B HEll BRIOUPAIOTCS (PU3NYICCKUE JINOO BHPTYATbHBIC KaHAJIBI
TSt Kakaoro ¢uisTpa. s Beidopa kaHama Uit GHIbTPAdi HAKaTh JIEBOM KHOIIKON «MBIIIH» Ha
HY)XHYIO STYEHKY CTOJ0Ia BHIOPAHHOTO BUPTYaIbHOTO KaHaja (GuiabTpa cTpoku MeXoaHblid KaHAaJI.
[Tocne gero oToOpa3uThCs CMHUCOK KaHAIOB ((PU3NYECKUX M BUPTYaIbHBIX). B 3TOM crincke (pucy-
HOK 24.7) BKJIIOYEHHBIH KaHal OyneT oTMeueH (uaxxkom. J[imsi BeIOOpa HY)KHOTO KaHama st
GWIBTpally HAKATHEM JIEBOW KHOTIKOW «MBIIIN BEIOpAaTh Ha3BaHHUE ATOTO KaHAaJa.

rHan 1 : LWrHand @ LuWrHant

12HHEH | AHHERHEE  NHHedHE

W CHrHan 1
000 o Curnanz
CHrHang
* CHrHan?
o0 CHrHanG
- CHrHan?
CHrHanin
CHrHanil
®1 ChrHan 1
$3 CHrHans
d4 CHrHan?
Pucynok 24.7
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Crpoka Tun ¢puabrpa(uur-1u¢) — B Hell BbIOMpaeTcs Tuia GUiIbTpa OTHOCUTEIBHO KOTO-
poro Oynet oTrIbTPOBaH CHUTHAJ BhIOpaHHOTO KaHana. /(s BeIOOpa Trna GuibTpa HaXaTh JIEBOK
KHOIIKOM «MBIIIN» Ha HYXKHYIO SYeMKY cT0s1011a BHIOPAaHHOTO BUPTYAJIbHOTO KaHaia (GuiIbTpa CTpo-
ki Tun ¢puastpa (MuT-1Ud). [Tocie yero oTo6pa3uThCs CIUCOK TUTIOB GUIBTPOB (pUCYHOK 24.8).
B sTom cniucke 3azneiicTBOBaHHBINA TUN GuiibTpa OyneT oTMeueH ¢uiaxkkoM. {1 BeIOOpa HYKHOTO
Tumna GuiIbTpa HAXKATUEM JIEBOM KHOIIKOM «MBILIN» BHIOpATh THUI (PUIBTpA.

arHan 1 CurHanz CurHant CHruar

HEHHEH P oAHHeHHEH | nuHefn
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Pucynok 24.8

Crpoka ®@uabTp BY — B Hell BitouaeTcs/BbIkiIodaeTcs GpuiabTp BepxHuX yactoT (OBY).
Bxmtouenne ®BY ocymecTBiuseTcs HaXaTUEM JIEBOM KHONKOM «MBIIIM) Ha HYXHYIO SYEHUKY
cToJIOIa BRIOpAaHHOTO BUPTyaJibHOTO KaHana (uiubrpa crpoku ®@uabTp BY. Ilocne BxitoueHus
®BUY B aT0# sueiike oToOpaszutcs 3HaK «+». CooTBeTcTBEeHHO IS BhIKIIOueHUss @BY Haxarts Je-
BOM KHOIIKOM «MBIILIN» HA 3Ty SA4YEHKY CO 3HAKOM «+», mocie 4ero syeiika 0yaer mycroin u ®BY
OTKJIFOUUTCSI.

Crpoka Yacrora ®@BY, I'u —B Heli 3a1aercs yacTtoTa cpe3a puiibTpa BEpXHUX YacToT. Yac-
TOTa cpe3a 3ajaercd B repuax. MuHuManbHOE 3HaYeHue 4dactoThl cpe3a 0,5 ', mMakcumanabHOE
3HAQ4YEHHME YaCTOTHI 3aBUCHUT OT MOJKJIIOYEHHOIO YCTPOMCTBA U YCTAHOBJIIEHHOW YaCTOThI JUCKPETH-
3aruu B nporpamme Hactpoiika nmapamerpoB AL u LNAII (mynkt 4 Hacrosmero PykoBoacrBa
oneparopa). /(i u3MeHeHus] 3HaU€HUs 4acTOThl Cpe3a HaJ0 HaXaTb JIEBOM KHOIKOM «MBIILIN» Ha
HY)KHYIO sYeHKy cT0JI011a BEBIOpaHHOTO BUPTYaIbHOTO KaHaia ¢puibTpa ctpoku Yacrora ®BY, I'n,
c/enaB TakuM 00pa3oM siueiiKy akTUBHOM, C KJIaBHATypbl BBECTH 3HAYEHHE 4acTOTHI cpe3a. Ecnu B
9TOM sueiike paHee ObLJIO BBEIEHO 3HAYEHUE YAaCTOThI Cpe3a, TO HEOOX0AUMO Tepe]] BBOJAOM HOBOIO
3HAYEHHUs YJIAIUTh CTapoe 3HaueHHe KHomkoW kiaBuarypbl <Backspace>. Ilocne BBoma HOBOro
3HA4YEHMS YaCTOThI Cpe3a Ha)kKaTh KHONKY KiaBuaTypsl <Enter>.

Crpoka Cnap, n10/0KT, pacrosioxennas moj crpokoit Yacrora ®BY, I'u — B Helt oToOpa-
xaetcs 3HaueHue crnajga puiabtpa @BY. Cnag otobpaxaercs B 1b Ha okTaBy. 3HaueHus B siueikax
9TOM CTPOKHM 3aBUCAT OT 4acTOThI cpe3a ®BY u He U3MEHSAIOTCS BPYUHYIO.

Crpoka ®@uabTp HY — B Hell BKiItodaeTcs/BbIKIOYaeTcs GUiIbTp HIKHUX yacToT (OHY).
Bxmrouenne ®@HY ocymecTBiseTcss HakaTMeM JIEBOM KHOIKOM «MBIIIM» Ha HYXHYIO SUYCHKY
cToJIOIa BHIOPAHHOTO BUPTyaldbHOTO KaHama ¢GuiabTpa ctpokun @uabTp HY. Ilocne BiItoueHus
®HY B 1011 stuelike oToOpazutcs 3HaK «+». CoorBercTBeHHO 1 BhiKioueHuss ®HY naxarts Je-
BOM KHOIIKOM «MBIIIN» Ha 3Ty SYEHKY CO 3HaKOM «+», mociie 4ero siueiika oyner mycroit u ®HY
OTKJIFOUUTCSI.

Crpoka Yactora ®HY, I'n - B Hell 3a1aeTcs yacToTa cpe3a GuibTpa HUKHUX 4acToT. Yac-
TOTa cpe3a 3ajgaercd B repuax. MuHuManbHOE 3HaYeHue 4dactoThl cpe3a 0,5 [', mMakcumanabHOE
3HAQ4YE€HHME YaCTOTHI 3aBUCHUT OT MOJKJIIOUYEHHOIO YCTPOMCTBA M YCTAHOBJIIEHHON YaCTOTHI JUCKPETH-
3aruu B nporpamme Hactpoiika napamerpoB AL u INAII (mynkt 4 Hacrosmero PykoBoacrBa
oneparopa). /s u3MeHeHus] 3HaU€HUs 4acTOThl Cpe3a HaJ0 HaXaTb JIEBOM KHOMKON «MBIIIN» Ha
HY)KHYIO siYeiiKy cTosiOna BbIOpaHHOIO BHUPTyalbHOTO KaHaja ¢uibTrpa crpoku Yacrora ®HY,
I'u, cnenas TakuM 00pa3oM sUEHKy aKTUBHOM, C KJIIaBHATypbl BBECTU 3HAUYE€HUE YacTOThI cpe3a. Ec-
JU B 9TOU s4eiike paHee ObLJIO BBEAECHO 3HAYEHHME YacTOTHI cpe3a, TO HEOOXOIUMO Mepes BBOJOM
HOBOT'O 3HAYEHMsI YIAJIUTh CTapoe 3HauUeHue KHONKOM kiaBuaTypsl <Backspace>. [locie BBoja HO-
BOI'0 3HAYEHMS 4aCTOTHI Cpe3a HaXKaTh KHONKY KJIaBHATypbl <Enter>.
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IIporpamma ®UJIBTPALINA CUTHAJIOB ZETLab

Crpoka Cnap, n10/0KT, pacnoyioxenHas noja ctpokoir Hacrora ®HY, I'u — B Helt oTobpa-
xaetcs 3HaueHue crnajga puiabtpa @HY. Cnan otobpaxkaercs B 1b Ha okTaBy. 3HaueHus B siueKax
9TOM CTPOKHM 3aBUCAT OT 4acToThl cpe3a @HY u He U3MEHSI0TCSA BpyYHYIO.

Crpoka Orubamomasi — B HEM BKIIOYACTCS/BBIKIIIOUAETCS Oruodaromieil curuaia. Brirode-
Hue orudarouieil OCyIIEeCTBIIAETCS HAKaTUEM JIEBOM KHOMKOM «MBILIN» HAa HYXKHYIO SYEHKY CTOJIO-
11a BBIOpAHHOTO BUPTYyaJIbHOTO KaHaia (uiabTpa crpoku Orumbaromas. [locne BKIrOYEHUS OTH-
Oarorieil B 9TOM sUeiike oToOpasutTcs 3HaAK «+». COOTBETCTBEHHO I BBIKIIOUEHHUS OTHOAIOIICH
HaXXaTh JIEBOM KHOIKON «MBILIN» Ha 3Ty SIUEHKY CO 3HAKOM «+», TIOCIIe Yero sueiika OyAeT mycTou
1 orubaromiasi OTKIFUUTCA.

Crpoka Bpemsi MHT. Mc — B Hell 3a1aeTcsl BpeMsl HHTErpUpOBaHUs (CriiakuBanus) B Mc. s
M3MEHEHHUsI 3HAUCHUs BPEMEHU WHTETPUPOBAHUS HAJO0 Ha)KaTh JIEBOW KHOMKOW «MBILIN» HAa HYX-
HYIO SYEHKY cT0JI01a BEIOpAaHHOTO BUPTYaIbHOTO KaHaia GuibTpa CTpoku BpeMsi MHT. Mc, cienaB
TakuM 00pa3oM SUYEeMKYy aKTHUBHOM, C KJIaBHAaTypbl BBECTH 3HAUCHHUE BpeMEHU UHTerpupoBanus. Ec-
JM B 3TOH siuelike paHee ObLJIO BBEACHO 3HAUEHHE BPEMEHH MHTErPHUPOBAHHUS, TO HEOOXOIUMO Iie-
pea BBOJOM HOBOTO 3HAYEHUS YAAIUTh CTApO€ 3HAUECHUE KHOMKOW KiaBuatypsl <Backspace>. [1o-
cJie BBOJIa HOBOI'O 3HaYE€HUsI BPEMEHU UHTETPUPOBAHUS HAXKaTh KHONKY KJ1aBUaTypbl <Enter>.

Crpoka Enmnnna u3m. — B Hell 0TOOpakaeTcsi €IMHAIIA U3MEPEHHUsS CUTHaIa GUIBTPYEMOTO
KaHaja. JTa CTpoka He penaktupyeMas. Eaunuinbl usmepenus 6epyrcs U3 nporpamMmsl Pegakru-
poBaHue (aiiioB napaMmerpos (IIyHKT 5 HacTosuiero PykoBoacrea oneparopa).

Crpoka Onopa (n1b) — B Helt oToOpa)kaeTcsi ONMOPHOE 3HAYEHUE IS BBIUYMCIICHUS YPOBHS
curiana B ab. OnopHoe 3HaueHue Juist BblunciaeHust 1b Oepercs u3 nporpamMmel PeqakrupoBanue
¢daiiioB napamerpoB (MyHKT S5 HacTosuero PykoBoacrsa oneparopa). Ota cTpoka He pelakTh-
pyercsi.

Jliist BBIXOJ@ U3 MPOrPaMMBbl HEOOXOAMMO HaXKaTh KHOMKY [Ed], pacrosioKeHHYIO B IIPABOM
BEPXHEM YTy OKHA.
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ZETLab IIporpamma ZETOOPMVYIJIA

25 Hporpamma ZET®OPMYJIA

25.1 Ha3HayeHue MporpamMmbl

[IporpamMma npegHazHaueHa JUIsl BBIIOJIHEHUS apu(MeTHYecKuX, aareOpanyeckux U JOoTrH-
YECKUX Oonepanuii U GUIbTPAIMU TaHHBIX, TocTymammux ot 01okoB AL, U3 panee 3anmucaHHBIX
¢aitnoB unu nporpamm nakera ZETLab (nporpammsl I'enepaTtop curnanos, @®ujibTpanusi CUr-
HAJIOB).

25.2 OnucaHue NporpamMmbl

s 3anycka nporpammbl ZETFormula Heo6xoniuMo B MeHI0O ABTOMaTH3anus (pUCYHOK
25.1) nanenu ZETLab Bri6pats komanay Zetd®omyJia. Ha skpane Monutopa otodpasutcst pabouee
okHo nporpamMbl ZETFormula (pucynok 25.2).

IIpumeyaHue: MPOrpaMMy MOXHO 3aITyCTUTh HEMOCPEACTBEHHO M3 padoded TUPEKTOPUH
ZETLab (o ymomuanuro: c:\ZetLab\). Ims 3amyckaemoro ¢aitna: ZFormula.exe.

ABTOMATHZAUHA CepemcHes | E|
__ Perynarap
_ ADUPHAOMET D
Puerp 50y
@ FUAETPAUHA SHTHANCE
% ZetF opryna
B O6hapyranens cotemin

e KoHEEpTED thalinos

Pucynoxk 25.1

. ZFormula
" CnopHoe
HazeaHue KonMYecTED KaHANOE: | vi [ hakpoce > ” Cnpaeka Ea  [Nwana- =Hayv. ana
Kanana B W3M. 30H  BelWcn. ab
BripaxeHue
Kananl = IMB 1000 |0.001

Pucynok 25.2

B cnucke ¥ |, cipaBa ot Haanucu KoJimuyecTBO KaHAJIOB BHIOMPACTCS KOJTUYECTBO
CO3/IaBa€MBIX MPOTPaMMOM BUPTYaJIbHBIX KaHAIOB. 3aJaTh HEOOXOIUMOE KOJIMYECTBO KAHAJIOB
MO>KHO JIByMSI ClIoco0amu:

- HOKaTh Ha CTPEIIKY MOJISI U «MBIIIBIOY» BRIOPATh U3 PACKPBIBIIETOCS CIMCKA HY)KHOE 3HAYCHUE;
- HaO)XaTh JICBOM KHOTIKOM «MBIIITN» HA MOJIE ¥ MPU MMOMOIIH POJIUKA «MBITITN», THOO0 KHOTIOK KJja-
BHATYpBI CO CTPEIKaMH <T> u <~L> BBI6paTL Hy>KHLII71 3JIEMEHT.

B nonsax nox nannuceio Hazsanue Kanasna otoOpakaroTcs UMeHa BUPTYaJIbHBIX KaHAJIOB,
co3nanubix nporpammoit ZETFormula. Otu kanansl OyayT oToOpakaThCsi BO BCEX APYTUX IMPO-
rpammax ZETLab.

B nonsix nmox Hagnuchio Beipaskenue otoOpaxkatorcsi Gopmynsl uist pacueta. CHHTaKcUC
onucas B pazaene 25.2.1 Cunmaxcuc nactosimiero PykoBojacTBa oneparopa.

B nonsax nox Haanucero En. u3m otoOpakaroTcs eAMHUIIBI U3MEPEHUS TSl KaHAJIOB.

B nonax nox Hagnuceio JAmanmazon otoOpakaroTcs MaKCUMalIbHO JOMYCTUMBIE YPOBHHU IO
KaHajaM (MMUHUMAJIBHO JONYCTUMBbIE YPOBHH paBHBI 0).

B nonsx nox Haanuceio OnopHoe 3HaY. Ajs BbIYUCI. 1B oToOpakaioTcst onopHble 3Haye-
HUS JUI BBIYMCIICHUS] YPOBHEN CUTHAJIOB B JlenOenax.
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[Iporpamma ZETOOPMVIIA ZETLab

JIy1st Toro 4TOOBI U3MEHUTH 3HAYCHHE KaKOTO-JIM0O0 TOJIs, HEOOX0IMMO HaXaTh B €ro odsac-
TH JIEBOW KHOIIKOHM «MBIIIN» U BBECTH 3HAYCHHE C KIaBHATYyphl. [Ipy Ha)KaTHHM Ha MPaBYIO KHOTIKY
«MBIIN» B 00JIACTU TIOJISI TIOSIBJISIETCSI MEHIO CTAaHAAPTHBIX Onepanuid padoTel ¢ Oydhepom oOMeHa
Windows, a ans noisis BeipakeHue 3T0 MEHIO TakkKe COJEpKUT Ha3BaHUS BCEX JOCTYMHBIX (yHK-
Ui (MaTeMaTUYeCKUX, U3MEPUTEIBHBIX), PHIBTPOB, OTIEpAIIHii, KAHAJIOB, TEHEPATOPOB U KOHCTAHT
(pucyHok 25.3). Onucanue KOHTEKCTHOTO MEHI0, H300pakKeHHOTO Ha PUCYHKE 25.3 MOXHO HalTH B
pasnene 25.2.2 Cmpykmypa mento nacrosiiiero PykoBojacrsa oneparopa.

fFormula @|§|@

| -1 OnopHoe

HazeaHne KonuyecTeo kananos: |4 vi ’ hakpocer=> “ Cnpaeka J En. Nwana- zHay. gna

KaHana B M3M.  30H  Boldwcn. ab
BripaxeHue

[Kananl  =| . : MB 1000 (0001 |

. K :
[ = |Firl{ <BHEP0.AaT! g MB 1000 |0.001
- MB 1000 |0.001

mB (1000 |0.001
: Lz

FOHCTaHTEI
I = I1 500%< CNEpauH

I =I<Teu30na1’quk1 MaT . dhyHKUH
¢« Mzmep. DyHELHA

PUNETRE
eHepaTopbl

*+ v v v vE& v
m

Bripesate
KonHpoEaTE
BCTaBHTE

Y AANHTE
EelaenHTE BECE

CoxpaHnTe dopmy ny
3arpysuTe Gopmyny

Pucynok 25.3

Knonka CnipaBka BbI3bIBAeT CIIPaBKY M0 MIPOrpaMMe.

Knonka MakpochI>> BbI3bIBAa€T AMAJIOTOBOE OKHO JUIsl HAMCAHUS MakpocoB ((yHKIMMA
oTmpe/ieNIIeMbIX I0JIb30BaTeNeM Ha 0aze yxxe umeromuxcs). [logpodHee 06 3ToM MOXKHO y3HATh B
paznene 25.2.3 Makpocwt HacTosiiero PykoBoacTBa onepartopa.

BbIX0/ M3 IPOrpamMMBbl OCYIIECTBIIAETCS HAKATHEM KHONKH [Ed], pacIioo:KEHHON B IPaBOM
BEPXHEM YIJ1y OKHA IPOTPaMMBI.

25.2.1 Cunmarcuc

[Iporpamma ZETFormula siBiisieTcst TpaHCIATOPOM BBIPAKEHHI B PEXKUME PEATIbHOTO Bpe-
MeHH. T.e. 1mocie BBOJA BBIPAKEHMS, B CIy4ae €ro MPaBWIBHOCTH, OHO HAYMHAET BBIIIOIHATHCS.
Ecnu BeIpa)keHHE BBEICHO HENPABWIIBHO, TO BBIYMCIIAETCA MMOCIEAHEE IPABUIIBHO BBEAeHHOE. [IoKa
HUYEro HE BBEJCHO BUPTYAJIbHBIN KaHAJI 3aII0JIHIETCS HYJIEBBIMU 3HAYCHUSIMHU.

B kauectBe cooOiienus 06 omudke nporpaMmma Mo ICBEYMBAET KPACHBIM IIBETOM MMsI KaHa-
J1a, BBIPAXXEHHUE JIJIs1 KOTOPOTO HEBEPHO. {1 MpaBMIIBHO BBEJICHHBIX BBIPAXKEHUN MMS KaHala MOJ-
cBeuMBaeTcs 3eseHbIM. OIIMOKN B CAMOM BBIPAXKEHHUH TaK Y€ BBIJIEISIFOTCS] KPACHBIM.

KoHcTaHnTHBIE BBIpa)KEHHUS IOJCBEYUBAIOTCS (PUOJIETOBBIM 1BETOM. CHMBOJIOM - JECATHUY-
HBIM PA3JEJIUTENIEM SIBJISIETCS TOUKA.

3HaKku apuPMETUYECKUX OTIepalliii BBIIEISIFOTCS TOTYObIM IIBETOM.

CK0OKH BBIJICIISAIOTCSI KOPUYHEBBIM IIBETOM.

HNmena QyHKUMN MOACBEYMBAIOTCS TEMHO-3eJeHbIM IBeTOM. [lepemenHble s (yHKIMMA
HECKOJIBKUX IEPEMEHHBIX 3alMCBIBAIOTCS 4epe3 3amaTyro. Ilocne 3amsaToi nepen 3Ha4yeHUEM clie-
Ayrolel NepeMeHHON He0OX0IMMO CTaBUTh Mpo0est (pUCYHOK 25.4, cTpoku 2 u 4).

Ha3Banust kaHaI0B 3aKIIFOYAIOTCS B YTIIOBBIE CKOOKH < >,

HazBanus kaHajaoB M KOHCTaHT UYBCTBUTENIbHBI K PETUCTPY (UEPEJOBAHHUIO CTPOUYHBIX U
MIPOTMCHBIX OYKB).
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ZETLab [Iporpamma ZETOOPMYVIIA

[Tpumep nporpammel ZETFormula n3o0paken Ha pucynke 25.4. B manHoMm ciydae nBe
OIIMOKH: BO BTOPOW CTPOKE YHCIO OTKPBHIBAIOIINX CKOOOK HE PABHO YMCITY 3aKPBIBAIOIINX, a B UET-
BEPTON HEMPaBWIBHO YKa3aHO UMs KaHaja.

ZFormula _
OnopHoe
Hazeanue KonwyecTeo kadanos: |4 v| [ hakpocel>> ][ Cnpagka J En. Owana- =Haq. ona
K.anana M3M.  S0H  BbiqMcn. ab
BripaxeHue
[Kana = [<whitenoise> mE 1000 |0.001
|Kauan2 = |Max[ <Curnanl2>, 10 rB 1000 0.001
[Kanas = |(15.9)/(5*15.5) mB 1000 |0.001
|. a4 = |Firbp[ <Tenzonatunkl>, 100, 2000 mB 1000 0.001

Pucynok 25.4

25.2.2 Cmpykmypa menio

[Ipu HaxkaTUW TIPaBOM KHOMKOM «MBIIIM» B 00JIACTH TOJIS CIpaBa OT Ha3BaHUs KaHala IO-
SIBJIIETCS KOHTEKCTHOE MEHIO (pUCYHOK 25.3). JIyisi BBIOJTHEHHS KaKOH-IMOO KOMaHIbl KOHTEKCT-
HOT'O MEHIO HY)KHO HaXaTh JIEBOM KHOIKON «MBILIN» HA COOTBETCTBYIOIIYIO KOMaH/Ay 3TOr0 MEHIO.
Take MOXHO IMepeMeIaThCcsl 0 MEHIO C MOMOIIBIO KJIABUII KIaBUATYpPhl CO CTPEJIKaMU U BbIOH-
paTh HY)KHYIO KOMaHy Ha)KaTueM KiaBuiu <Enter>.

25.2.2.1 Meuw Kananwm

T Pe nanTHpoRaHue daina KOHPHIYPALKM Hame pHTe ThHbIX aHAN0R - tabconfig cfg

Mafn  PeaakTvpoBaHne dafnoe CTpoka CNpaBks

M YyecTe. Ea. mwzm. kY eHewHero . Onoproe Cragw, nocT. Hazganue kaHana
npeotp.. YCHAMTENA SHEY. ANA  COCT.. 8MH3M.
Bi/en.uzm, Boucn. 0b

0 DD1 1 Kr—rrprn:.thn LATUHE.
Teona‘rum 1 :
Tona-ruum 2 3
ﬂonHuTanHm
a'rq_w .
Tepmonapa 1

Tepmaonapas
CurHant2

Teteparop 1
k.ananl

. LFormula

HazeaHwe KonuyecTeo kaHanos: ‘1 v| [MaKpocbD) ][ Cnpaeka ] En. Owana- zHay. ana

Kanana ust,  s0H  Bbluvcn ab
Bripaxenue

Kananl = me [1000000 [0.001 |
iﬁ KOHTRONEHEIA AATHHK
KoHCTaHTEl TeHzoaaTHME |

CnepaumHH TeHzoAaTqHE 2

MaT. dryHRLMH AOnonHATENEHEI

13
13
13
13
3

DHAETPbI Tepronapa 1

FeHEpaTOpEl Tepmonapaz
CurHania

LTRSS FenepaTop 1

KonHposaTe

BCTAEHTE

¥ AANKTE

BelaennTe BCe

CoxpaHmTE opryny
38rpYIHTE DOPMYTY

Pucynok 25.5
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[Iporpamma ZETOOPMVIIA ZETLab

B mento Kananbl orobpaxatorcst qocTynHble KaHanbl. Ha pucynke 25.5 mokasaHo, 4To B
¢aiine xkoHpUrypauuu 8§ BKIIIOUYEHHBIX KaHAJIOB M 2 BUPTYAIbHBIX, CO3/IaHHBIX MPOrpaMMaMHU
ZETFormula u I'eneparop curnasnoB. B mento Kananbl B mporpamme ZETFormula it Bei6opa
JOCTYIHO 9 KaHanoB — 8 BKIOYEHHBIX, U BUPTYAJIbHBIM KaHaJ, CO3/1aHHBI TEHEPATOPOM CUTHAJIOB.
Bupryansnslie kanaisl, co3ganssle nporpammoii ZETFormula He noctynHsl B 3TOH ke Iporpam-
Me€, HO JIOCTYIIHBI B Ipyrux OTKpbITHIX porpamMmmax ZETFormula.

Ecanm x KOMIBIOTEPY MOJKIIOYEHBI HECKOJBKO YCTPOMCTB M 4acTOTHI JUCKPETU3ALMH IO
HUM PA3JIMYHBI, TO IO KAHAJIAM C MEHBIIMMH YaCTOTaMU JTUCKPETHU3ALUHU IIPOU3BOIUTHCS KyCOUHO-
JUHEHas UHTEPIOJISALUS U MOBBIILIEHNE YaCTOThI IMCKPETU3ALUU 10 HauOOoJIbIIEH B CUCTEME.

Ha nexoTtopsix yctpoiictBax 3A0O "DneKTpOHHbIE TEXHOJIOTMH U METPOJIOTMYECKHE CHUCTE-
MbI" ycTaHoBiieHa ofHa mMukpocxema ALIIl nemaromias moodepeaHyro BRIOOPKY MEXIY KaHAJIaMH,
4TO BBI3bIBaeT (hazoBbie 3asepkku. [Iporpamma ZETFormula cunxponusyer takue kaHaibl B o-
HOBOM PEKHME.

[IpomexxyTOUHBIE PE3yJabTaThl BBIUUCICHUN SIBIIAIOTCS TaK € KaHajlaM{, HO OHU HE OTO-
Opaxatotcs B cucteme ZETLab. T.e. B GyHKUMSIX KOTOpbIe TPEOYIOT B KaU€CTBE apryMeHTa KaHall,
BO3MO’KHO HCIIOJIb30BAHNE BBIPA)KEHUS B KAYECTBE 3TOT0 apryMeEHTAa.

25.2.2.2

st yno6eTrBa monbs3oBatens B nporpamme ZETFormula noctynasl HeKOTOphIe MaTeMaTH-
Yyeckue U pusznueckre KOHCTaHThI (pucyHOoK 25.3). B Tabnuue 25.1 nmpuBeaeHbI 3HAYCHHUST KOHCTAHT.

TabGmuna 25.1

Menwo Koncmanmaot

Ha3zBanue Ha3BaHue B HaszBanue 3HaueHune En. usm.
B MEHI0O  cTpoke BbI-
paxeHue
time <time> BpeMs cepBepa BpeMsI cepBepa c
g <g> IPaBUTALMOHHAS OCTOSH-  6,67428(67)x10 " M3KT ¢ 2
Hast
e <e> AJIEMEHTAPHBIN 3apsi 1,602 176 Kn
487(40)x107"°
k <k> nocTosiHHasi Bonbimana 1,380 6504(24)x10° % k'K
me <me> Macca JJIeKTpOHa 9,109 382 KT
15(45)x10!
mp <mp> Macca mpoToHa 1,672 621 KT
637(83)x10%’
c <c> CKOPOCTh CBETa B Bakyyme 299 792 458 M
R <r> ra3oBasi IOCTOSTHHAS 8,314 472(15) Tk K -momp !
exp <exp> MOCTOsSIHHAs Diinepa 2,72...
pi <pi> gucio [T 3.14....
25.2.2.3 Menw Onepauuu

"+" - clo’KeHue KaHaJIoOB, KOHCTAHT, PE3YJIbTaTOB BHIYUCICHUS BhIPAXKEHUN
"-" - pa3HOCTb KaHaJIOB, KOHCTAHT, PE3Yy/IbTAaTOB BHIYMCICHUS BhIPAKEHUN

"#" - mpou3BecHNE KaHAJIOB, KOHCTAHT, PE3YJIbTaTOB BBIUMCIICHUS BhIPAXKEHUN

"/" - yacTHOE KaHaJIOB, KOHCTAHT, PE3yJIbTaTOB BbIUMCICHUS BblpaxkeHUil. B ciiyuae Hye-
BBIX 3HAYCHUH 110 KaHaJy, IPOrpaMMa BBICTABIISIET MUHUMAIILHO JOMYCTHMOE 3HAUYCHHE.

Greater (<kanayr>, <kaHay>) - ONepalus CpaBHCHHS, BO3BPAIIAET SANHUILY, €CIIM 3HAUCHHS
M0 TIEPBOMY KaHaIy OOJIbIIIEe YeM MO BTOPOMY, WHAYE BO3BpAIIACT HOJb. YI0OHA /ISl HAITMCAHHS
(GyHKIMI TOPOrOBOTO OOHAPYKEHUS M CO3AAHUS PA3IIMUHBIX PETYISTOPOB.
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ZETLab IIporpamma ZETOOPMVYIJIA

Equal (<kanam>, <kanay>, const) - omnepanusi CpaBHEHUsI Ha PaBEHCTBO, €CIIM pa3HUIA Me-
Iy 3HAUYEHUSIMU I10 IEPBOMY U BTOPOMY KaHaJly [0 MOJYJIIO MEHbIIIE 3Ha4eHHsI const, BO3Bpallia-
eTcsl eIuHuIA, UHaye - HoJib. DyHKIUs ynoOHa i HanmucaHusl QYHKLIMHA [TOPOroBOro oOHapyxe-
HUS U CO3/IaHUs Pa3IMYHBIX PErYISITOPOB.

B npumepe Ha pucynke 25.6 mokazaHa paboTa OCHOBHBIX MAaT€MaTHYECKUX ONepanui, U
MIPOUJUTIOCTPUPOBAH PE3YNbTAT JEJICHUS HA HOJIb.

%o ZETFormula @

Hazsanne
KaHana

KOnH-eCTED KaHanos | 4

v

BblpaseHHe

[ Makpock!

I Cnpaeka

]

Ea. Makc,

H3H. AOM.YPOB. Bei4MCA, A6

ONopHOE
3HAY. ANA

] BonktmeTp nocToamioro Toxa - Kawanl

L] Boawtme Tp noctoannoro Toka - Kanan3d

O Beicpoe 01c
&) Megneriios 1
(O Coepmepnemos

freeant R

O Beictpoe 0 1c
() Mepertos 1c
O Coeprmegnenos

s - T

__ E |:r BonwtmeTp nocTosnnore toxa - Kanan2

E| m| E Dﬁonbn-b:-.rp nocToAHHore Tona - Kanand

[kKanant  =fz+12 mB[1000  Jo.001
|Kanan2  =[4522 wB[1000  Jo.00
[Kanand  =[<pi>*10 mB[1000  Jo.0m
[Kanana  =[0.1/0 mB[1000  |0.001

O Bectioe Dc
& Megnessne 10

) Ceepraegnzrtos

FaHan2 w

O beactpoe 0t
() Megneros 1o
O Cosprmagnersios

. - I

Pucynok 25.6

B nmpumepe Ha pucynke 25.7 npogemoHcTpupoBana padota pynkuu Greater(). Ha Boixon
IJAIT monmaercs curnan 1,5B, ecnm mokazanust gatuuka "Tepmomnapal" menbme 90. MoxxHo opra-
HHU30BaTh CHUCTEMY IMOJJEPKAHUS MOCTOSIHHOM TemIiieparypbl, eciu K Bbixony LIAIl monkmrounTh
perne ympasisioiiee TOKOM Ha HarpeBaTeIbHOM JJIEMEHTE.

OnopHoe

& M'ene patop curHanoe

Briiop curHanoe

Haseanwe KonuyecTeo kaHanos: |1 v| [ Marpoce>> “ Cnpaeka ] En. Owana 3Ha4. ans
Kanana Wsk.  30H  Bbi4dcn. ab
Bripaxenne
i 52 IGreater[ 90, <Tepronapal>]*1500 mB i1 oooo |0.001

[ -Efw_g_c |- Puran _i_r__-LI.IgM |- Maede | -NordM | -Men |- FPadin
| ooz | -aM | UM SMuna | +Buon |
Ex0aHOMA KaHan
| BxodHoll KkaHan IKo:adad)uqueHm
| Kanan | o1.000

| Homep xanana | Cuznan

BN T

iﬁndu:{amop ypoena che cuznann:
| [ ] Brnoyeno

() Beictpoe 0.4c
@ hegneqHoe 1c

) Ceeprmegnentos

| Karant R !

Pucynoxk 25.7
Ha pucynke 25.8 nokasan npumep nporpammsl ZETFormula, nemoncrpupytomuii padboty

CUCTEMBbI MOJIEp>KaHMsI TOCTOSIHHOTO J1aBjeHus B TpyOe ¢ npuMmenenueM ¢yHkuuu Equal(). Kon-
TPOJIbHBIN JATUMK YCTAHABIMBAETCS OKOJIO ABUraTess. JlaTuyuk, ¢ KOTOPOro CHUMAIOTCS IOKa3aHUs,
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[Iporpamma ZETOOPMVIIA ZETLab

YCTaHABIMBAETCS B MHTEPECYIOIIEH HAC TOUKe TpyObl. Eciu ecTh pazHuiia Mexy ux moKa3aHHsIMH,
T0 uepe3 LIAII u pene BKIItO4aeTCsl ABUraTellb, YBEIWUMBAIOIINI JaBICHUE.

%/ ZFormula

pi
T
HazgaHue KonuyecTeo kaHanos: }1 v| lMaKDUCbI)) ” Cnpaeka ] Ea. Owana- =Hau. ana

KaHana WiM.  30H  EbMWcn. 4B
BrlpaxeHune

= I[l -Equal| <KoutponbHui patake>, <fAatunk>, 101500 MB }mnnn iD oo |

Brifiop curnance
“Curye | -Phwwan | -llyw | -MueHM [ -NordM | -Men | - Paiin |
Cwc? | M | wM | Mwa | #Bmm |

Bx0AHO KaHan

I BXxodHOO xaHarn ]Kosd:d:uquenm

| Kartan] | ©1.000
&
J Homep xanana | Cuanan |I4Hﬂuuamop vpoana IBce cuzNanE

_ Y6park | [ Binwveno

BT LEX
O EwicTRoe .

@ MepneqHoe 1c

) Crepzmiegnenne

Katian1 “ ! ! -

Pucynoxk 25.8

25.2.2.4 Meuw Mam. hynkyuu

Ln (<kanay>) - BpIYMCIIEHUE HATYPAJIbHOTO JIOTapu(ma 3HaUCHUI 110 KaHay
Lg (<xanar>) - BBIYUCICHHUE JECITUUHOTO JIoTapupma 3HaYCHUH [0 KaHAITy
Exp (<kanai>) - BbIYMCICHHE SKCIIOHEHTHI 3HAYCHU 110 KaHAIly

Sqr (<kaHay>) - BEIUMCIICHUE KBa/IpaTa 3HAaU€HUH 110 KaHAy

Sqrt (<kaHayr>) - BBIYUCJIEHHUE KBAJIPATHOTO KOPHS 10 KaHAILY

Sin (<xkaHa>) - BEIYKUCIICHUE CUHYCA 3HAYEHUH 10 KaHaTy

Cos (<kaHay>) - BRIYUCIIEHHE KOCUHYCA 3HAaYCHUI 110 KaHaTy

Atan (<kaHaJI>) - BBIYMCIIEHUE apKTaHI€HCa 3HAUE€HUH 110 KaHaly

25.2.2.5 Meunw H3zmep. pynkyuu

Min (<xanam>, const), Max (<kanam>, const), Mean (<kaHay>, const) - HaXOJUT COOTBET-
CTBEHHO MUHHMaJbHOE, MaKCUMAJIbHOE U CPEHEE 3HAUCHUS 110 KaHAJy 3a const IpeIecTBYOIINX
CeKyH/Jl. DT (pyHKUUHU ABIAIOTCA MO cBoed cyTtu unbTpamMu, AUX KOTOPHIX BBIMISIIUT MOJA0OHO
¢byHKIMM SIn(X)/X, IA€ X - BeJIMUYMHA oOpaTHasi BBEICHHOMY BPEMEHHOMY MPOMEXYTKY. [lis 3Haue-
HUN BpeMeHHoro mHTepBaia Bbinie 0.1c, 3TH 3HaUeHUs OKpYrisAoTcs ¢ TouHocThio 0.1c no Onm-
’Kailiero 60JIbIIET0, ¢ HENbI0 YCKOPEHUS pab0oThl U IKOHOMUU MaMsTH IPOrPaMMOM.

StdDev (<kanai>, const) - HaX0Xk/I€HUE CTAaHAAPTHOTO OTKJIOHEHHUS (KBaJAPaTHOIO KOPHS U3
JMCIIEPCUN) 110 KaHAJTy 3a const MpeAIeCTBYIOIUX CEKYH]I.

TimeShift (<xkanar>, const) - cABUTr BO BpeMEHHM 3HAYEHHI 10 KaHaly, Ha HEOOXOAUMOE
KOJIMYECTBO CEKYH]I.

ThreshD (<kanamx>, const) - orpaHMueHue CHU3Y 3HAUEHUN 110 KaHaJdy KOHCTaHTHOH. T.e.
BCE 3HAUEHUS, MEHbIIINE KOHCTAHTHI 3aMEHSIOTCS €IO.

ThreshU (<kanam>, const) - orpaHMYeHHE CBEpXY 3HAUECHUH MO KaHaly KOHCTaHTHOM. T.e.
BCE 3HaUEHUS, OOJIbIINE KOHCTAHThI 3aMEHSIOTCS €10.

MaxFreq(<xkaHam>) - HaxoXXJI€HME MaKCUMyMa B CIEKTpe curHaia. JlanHas QyHKuus
yo0Ha Ui MOCTPOEHUS alaliTUBHBIX (GUIbTPOB. DYHKIUS MOXKET ONpPEAEIATh YaCTOThI JIUUIb JI0
IIOJIOBUHBI YacTOThl JUCKPETU3AIMH, TOUHOCTh ONpE/esieHUsl He O0JIbllle YacTOThl JUCKPETU3ALUU
nenennoi Ha 1250, t.e. mis 25kl cocraBistet 201,
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ZETLab IIporpamma ZETOOPMVYIJIA

IncRise (<kanam>) — cuetuuk ¢pponToB (epexoaoB u3 0 B 1). Ciexyer ncnonb3oBaTh C Jo-
rudeckumu pynkuusmu Equal u Greater.
IncFall (<xkanan>) — cuerunk cpe3oB (nepexoioB u3 1 B 0)

25.2.2.6 Meunw QDuabmpul

ConepXUT QyHKIMHU, HAKJIa/IbIBAIOIINE PAa3IMUHbIe (PUIBTPHI

Firbp (<kanam>, const 1, const 2) - mosocoBo# GuiabTP, MPOMYCKAIONINN YaCTOTHI OT Tep-
BOI a0 BTOpOI\/JI. 3HadeHus 4acToOT HE Mory OBITH MEHBIIIE HYIISI 1 0OJIBIIIE TOJIOBUHBI YaCTOTHI AUC-
KpeTHU3alluu. Ecmu BBCACHBI TaAKHUE€ 3HAYCHUS, TO q)HHI)Tp Ha X MCCTO IIOACTABJIACT MPEACIBHO J10-
IMYCTUMBIC. (DI/IJ'II)Tp MOXET OBITH HCIIOJIL30BaH AJIA BBIPE3aHHA 4aCTOT COOTBCTCTBYIOIIHUX YCJIOBEC-
94eCKOMY TOJIOCY.

Ha pucynke 25.9 uzo6paxxen npumep padotsl pynkmuu Firbp().

. ZFormula

OnopHoe
HazgaHwe KonuyecTEo kaHanoe: |1 v| [Makpocm» ” Cnpaska ] En [Owana- =Hay. ans

Kanana M3M.  30H  EBbi4Mcn. A5
Bripaxkenne

= |Firbp(<Tenepatop 1>, 300, 3000 )

MB (1000|0001 |

. 7 Yactota 30300TL
RATOp CHIHA/O8 =)o X] yposeHL(TME) 71.2386(0.001MB)
Brifop curHanoe
- Cuhyc2 - &M Il - i -Muna -Brog
~Cunys | - Phaen + Wy i SMarHM | - flordk | - Men _‘ - Paiin |

| MapaMeTpel Wymosaro cirHana

IYpDBeHn,B 1‘—!&0:710!77& Hayd ]‘—lam‘:m}a KOH | Tun wyma

| 0.5000 | ] [ Beneit
o D O

i Homen ]

!M op ypoens che cuEnanB

[
ECIN e——— TR

Pucynok 25.9

Firbs (<kanam>, const 1, const 2) - mojaocoBoi (GUIBTP, BRIPE3AIOIINI YaCTOTHI OT TEPBOM
710 BTOpOH. 3HaU€HUsI 4aCTOT HE MOT'Y ObITh MEHbIIE HYNSI U 00JIbIlIe TOJOBUHBI YaCTOTHI IUCKpE-
Ttu3auuu. Eciau BBeIeHbI Takue 3HaYSHUs], TO QHIBTP HAa UX MECTO IMOJICTABJISET MPEeIbHO JIOMyC-
TUMbIe. Pa3HUIIBI B TOPS/IKE CIIEOBAHUS YACTOT B BBIPAXKEHUU HET.

Ha pucynke 25.10 npuseaen npumep padotsl pynkuuu Firbs(). B nanHom nmpumepe mnpo-
rpaMMa reHepupyeT Oesblii ITyM, HaKJIaIbIBaeT Ha HETO PEKEKTOPHBINA (DUIIBTP U BbLAAET PE3yibTaT
Ha reHeparop. JlanHas QyHKUIMSI MOXKET OBbITh MCIOJIb30BaHAa Ul CHATHUS BUOPAIIMOHHBIX XapaKTe-
PHUCTHK B clly4yae, €Cii 3apaHee U3BECTHA HEKOTOpasi pe30HaHCHAs 4acToTa, 1ojadya KOTopoil Hexe-
JaTelbHa.
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. ZFormula E X
Onoproe
HazsaHue KonwyecTeo kaHanoe: |1 v| i hakpoce>> ]’ Cnpaeka ] En [HOuana- =Hay. ana
KaHana WEM.  30H  BblMWcn. Ab
BripaxeHue
= [firbs[<whitenoise>, 500, 800] ME 1000 [0.001
= A Uactata b71.007T 1
=i EHE DATRR.CHLER 08 =[x ypOBeHS (M) -94.0445(0.001 ME)
Brifiop curHanos fal=)
| -E-fw-!g_c: I --P.-:'HI?’I!'I._ -LUgM_ I - AuHHM I - AlarH I --|.rf1-MI'I | 15!5alf<n |
| SOwmycz | -AM | -4 -Muna +Baog 50
[ EBi0AHOA KaHan
l Ex00HOO KaHarn IKosmmuqueHm
| KaHan | o1.000
S
-100
|HOMep KIHINS l Cuanan iMHﬂuxamop ypoeHs cha CUHARE
[ [ Vepare [ I Brnoveno JIE

Pucynok 25.10

ZETLab

Firl (<kanam>, const) - GUIBTp HU3KUX YACTOT C 'PAaHUYHOMN YacTOTOM paBHOM const. Yac-
TOTa HE MOKET OBITh MEHbIIIE HYJIS ¥ O0JIblIE MOJOBUHBI YaCTOTHI IUCKPETH3ALIUH.
Ha pucynke 25.11 uzoOpaxen npumep, B koropom nporpamma ZETFormula renepupyer
oenbrit mym (komanaa ['eneparopsi->IlIym->whitenoise) ¢ ammmutynoit 100MB u HaknagsiBaeT Ha
Hero GunbTp. JJaHHbIi TUIT QUIBTpPa CIEAYET UCTIOIB30BaTh Ul OTCEUEHUS HEXENaTeIbHbIX BbICO-
KOYacCTOTHBIX COCTABIISIOLIUX, K IPUMEPY - B 3a/1a4€ UJIEHTU(UKALUN JIBUKEHHS YEJIOBEKa MM aB-

TOMOOWJIS TI0 3eMJI€, T/I€ MHTEPECYIOIINI HAC CUTHAJI JISKHUT B 00JIaCTH HU3KUX YaCTOT.

—

HazsaHue KonuyecTeo kaHano

K.aHana

OnopHoe

B |1 vE

Makpoce> > ]’ Cnpaeka

Ea Iuana- sHav. ana

ErlpakeHue

W3M.  30H  BbMWC. A6

= [firif<whiten

L YawononocHsim cnextp - Kanani

Yactota 2068007y,
pal=)

a0

-4l

-1o0

1000 2000 anon

ise>*100, 1000)

yporeHbICKI) -65 30060 001 mE)

4000 S000 BOO0D OO0 BOOO

3000

B [1000

|0.001

'

10000

1000 [y

Pucynok 25.11

Firh (<kanam>, const) - QUJIbTp BBICOKMX YacCTOT C I'PaHUYHOW YACTOTOM paBHOM const.
YactoTa HE MOXKET ObITh MEHbIIE HYJs M OOJbIIE MOJOBUHBI YAaCTOTHI JUCKpeTH3aluu. JlaHHbII
TUIN (UIBTpA CIEAYEeT UCIOJIb30BaTh Ul OTCEYEHUS IMOCTOSIHHONW M HU3KOYACTOTHOM COCTaBJIsIO-
mux curxana. [Ipumep ucnonb3oBaHMs: BBIBOJ 3ByKOBOW MH(OPMAIMU C OTCEYEHUEM HECIIbIIIH-
MOM YaCTH YU NOCTOSHHOM COCTABIIAIOILECH.

Ha pucynke 25.12 npusenen npumep, B kotopom nporpamma ZETFormula renepupyer
Oenplii mym (koManga ['eneparopel->1llym->whitenoise) ¢ ammiutynoit 100MB u HaknaapiBaeT Ha

Hero GuibTp.
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[Iporpamma ZETOOPMVIIA

B

OnopHoe

1

HazsgaHue FonuyecTeo KaHanos: v Marpocei=> ][

Cnpaeka En [HOwana- sHay. ana

Kanana
Eripakxenwe

WM. 30H  EBbiMacn. ab

= [firh{<whitenoise>*100, 5000)

Ll YawononocHsii cnektp - Kananl
Yactota 324500y ypoeeHe(CK3) -66.350E(0.001 MBE)

fil=]

50

-50

-100

1000 2000 3000 4000 5000 EO00 7000

oo |

———

MB 1000

1_

2000 9000 10000 11000

T

Pucynok 25.12

Firbsin (<kanai>, const 1, const 2), Firbcos(<kanan 1>, const 1, const 2) - momocoBbie
(UIBTPBI, MPOMYCKAIONIME YaCTOTHI B ToJsioce OT (constl-const2) mo (constl+const2). 3nadenus
rpaHuIl IMOJIOCBI 4aCTOT HE JOJI?KHBI OBITH MEHBIIIE HYIIA 1 OO0JIBIIIE TTOJIOBUHBI YaCTOTHI JUCKPCTU-
3auuu. JlaHHbIN TUI GUIBTPOB SBJISETCS BECbMa PECYPCOEMKUM, IO3TOMY 3HaU€HHE const2 1moa0u-
paercsi UCXO/s U3 OTPaHMUYCHHsI Ha MCIOJIh30BAHUE MPOIIECCOPHOTO BpeMeHu. [IpenenbHo momyc-
THMas 3arpykKeHHOCTb Ipoleccopa 3TuM ¢uiabTpom coctasisier okosno 100MI'm. Dto o3Hauaer,
4ToO IporpamMma yCTaHaBJIMBACT OT'PAHUYCHUC HA HIUPUHY IIOJIOChI CHU3Y, T.C. HCJIb34 q)HHBTpOBaTI)

OYEHb Y3KHE T0JIOCHI 4acTOT (K mpumepy B 0.011m).

Ha pucynke 25.13 npusenen npumep padotsl nporpammsl ZETFormula, B koTopoii Haxo-
IUTCSl Cpe/IHee KBaJpaTHIHOE 3HAYCHHE TOKAa3aHWH CHHYCHOTO M KOCHHYCHOTO (GMIbTpa. Pe3yrb-
TAaTOM BBIYHMCIIEHUSI TAKOTO BBIPAKEHUS SBJISETCS MHTErpai aMILIMTYAbl yacToT oT 601y no 80Im.

B manHoMm IMPpUMEPE TaK KE ITOKA3aHO OKHO JUCIICTUECpa

3a7a4, B KOTOPOM MOKHO YBUACTb CTCIICHDb

3arpy’KEHHOCTHU MPOIIECCOPA BHIYMCICHUEM TaKOTO BBHIPAKCHMUS.

=
=

Beitiop curHanoe
- Curyc2 el I

+ CuHyc | oy !!- -Lul_-|M

-YM
- MunHt

SR
- NMorYd

L. 1l
- Mrn

MapamMeTpbl CHHYCOWAANEHOMD CHEHANS

] Hacmoma,

|0oo0070.00

G
| Howep xManans l

J MposeHnp, B JCMeu;,eHue, B

|0.2345 | 0.0000

& 19
]nnduxamop VROSHS ]Bce CUEZHINL!

Qoo |

Cuznan

JucneTuep zagau Windows

fin  MapameTpel BWA  3asepwenve paboTel  Crpaska

prnosend | TPOUECCH! | EricTpogedicTere | CeTe | Monesosatent |

| tma ofipaza MMA Nonb306aT. .. un ManAte £
EesgeficTEME M., SYSTEM g9 28 KB
ZFormula.exe B
Zetlerver.exe Slavik. 0o 91 076 KB
ZETPanel.exe Slawik 0o 10 104 KB
winlogon. exe SYSTEM oo 3083 KB
YoltMeterDC exe Slavik 0o 18 996 KB
taskmgr.exe Slavik, uli] Z2212KE
Syskem SYSTEM ag 240 KB
sychost.exe SYSTEM uli] 4076 KB 3
svchost, exe LZAL SERVICE uli) 4 396 KB
svchost.exe MET'WORK SERVICE ag 3064 KB
sychost.exe SYSTEM uli] 19 952 KB
svchost,exe MET'WORK SERVICE ag 4 103 KB
sychost,exe SYSTEM uli} 4 545 KB
sqlservr.exe MET'WOREK SERVICE ag 1 660 KB
spoolsy, exe SYSTEM oo 4 492 KB
SMSS, BXE SYSTEM uli] 308 KB
services.exe SYSTEM uli} 539 KB |

_nimdla? ave aik on_ azaws ¥

[]OroBpamath npousccs! BCex NonbsoaTENSH 3EEEPIHTE NPOLELE ‘

C‘ BricTpoe 01c
@ MegneHHoe 1o

) Coepxmegnettos

é.kaHam L | ’—-

Mpo

LECCoE: 35 3arpyska LM 14% BelAeneHe namaTH: 654ME | 6

OnopHoe

Pucynok 25.13

HazeaHue KaonuyecTeo kaHanoe: I1 | ’ Makpacei>> ” Cnpaeka ] En [uana- =Hay Ana
K.anana = M3M.  30H  BbidWcn. ab
BreipaxeHue
i isqrt[sqr[firhsin[(FeHepaTop 1>, 70, 10)) +sqr(firbcos[<Ceneparop 13, 70, 10))} B |1000 -ED.DD1
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FirInteg(<xanam>) - MHTErpUpPYIOIINI QUIBTP, SBISIETCS MOTEHIHAIBHO HEYCTOWYUBBIM,
[I03TOMY IIEpeJl €ro IPUMEHEHUEM CIIEIyeT CTaBUTh (PUIIbTP BHICOKUX YaCTOT.

Ha pucynke 25.14 npusenen npumep padotsl nporpammsl ZETFormula, koTopas cuutaer
KOJIMYECTBO MOJIHBIX MEPUOJ0B CHHYyca, U Koraa oHo Oosbmie 10000 Bwrigaer HoJb BMecTo 1.5B.
Takoe BbIpaykeHHE MOKET ObITh UCIOJIB30BAaHO B M000HOM 3a/1ade: B X0/1€ KaKOro-nbo mpoiiecca
HE0OX0IMMO BBINIOJIHUTH ONPEAEICHHOE KOJIMUECTBO JEHCTBUH, [10CIIE€ YEr0 OCTaHOBUTH IPOLIECC.

Geterodin(<kanam>, const 1, const 2) - rerepoauH. Beipe3aeT U3 cnekTpa curHasia mojocy
ot (const 1-const2) I' go (constl+const2) I'u. 3atem crnBuraer e€ B 061acTb HU3KUX yacToT. Oc-
HOBHBIM HCIIOJIb30BAaHHEM TE€TEpOJMHA SIBIISIETCS YAaCTOTHAs JEMOJAYJSALUS CUTHANIA - MPOLEcC Ie-
peHoca YacTH CIeKTpa U3 00JacTH BBICOKMX YacTOT B 00JacTh HU3KHX. [IpumensieTcs B paguorex-
HUYECKHUX 3aJlauax.

Ha pucynke 25.15 npusenen npumep paboThl reTepoaUHA.

Brifiop curHanoe

_ Owwez | cAM | oM | Twa | Buoa
+ Curyc | Phaan | -lWywm | -ukdd | -NordM | cMen | -dPain |
I'IapaMeprl CHHYCOMAANEHOrO CHrHana
| Hacmoma, Fy J YpoGeHnb, B ]Cmew,enue, B
| 000001 .00 |0.0010 | 0.0000

| Homep xanana l CuzHIn Jnnduxamop VAOSHS 1Bce CLE2HINLE

- Yoparb | [ Bknioyeno

[ BoswtmeTp. o 4=
@ Boictpos 0.4c

O hegnedHoe 1c

O CeeprmeanerHos

— S
| Kanant b | 1 -

. ZFormula

= ; OnopHoe
Hazeanme KonwyecTteo kananoe: |1 b | [MaKpocmD) ” Crnpaeka ] En. HOuana- sHaw. anAa

kaHana wsM.  30H  Bblukcn. ab
BripaxeHwe

= [1500_greater(firinteg(equal Keneparop 1>, 1.45, 0.001)), 10000)-1500 B [10000  [oo0

Pucynok 25.14
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| - CuHys2 I - A | + UM | < Pk [ SR
MapamMeTpel YACTOTHOM MOAY TALMH
] Yacmoma HecyLerl ] A (et} ] o NModynryur

19 O

|002999 .96 |0.0300 |000010.00 |0.0090

O O

Cuznan

i Howrepn Ma3Hana ]

. T

[Iporpamma ZETOOPMVIIA

]n»duxamop Vvpoens ]Bce CUZHIANEE

[ W BinioyeHo

.. ZFormula E|

: : OnopHoe

HazgaHwe KonuyecTeo kaHanoe: |1 v| ’ MMakpoce=> ” Cnpaeka ‘ Ea. [wana- sHay. anAa

Kanana usM.  30H  Bbivucn. ab

BripaxeHue

] =IGetemdin[<FeHepaTup 1>, 3000, 200] ME 1000 in.nm |

] Yawononog i crexp - Kanant [- [BIX| L Yakononecuni cnewrp -Feneparop 1 [= [B[X]

Yactota 6500 My _w Yactota 125074
YRoBEHE(CHKS) -7 2 680E(0.001MB) VpoeeHE(CES) 20067 0B(0.001 MB)

) e SRS i AE(D.001uE C_con_)

oreme

a0

-100

5000 iy

Pucynok 25.15

25.2.2.7 Meunw I'enepamopul

ConepxuT QYHKIMH T€HEepaIlid CUTHAIOB Pa3IMYHON (DOPMBIL.

KoncranTa <whitenoise> — Oeibrii mym.

Oyukiuu NoiseB (freql, freq2), NoiseP (freql, freq2) u NoiseD (freql, freq2) renepupyrot
COOTBETCTBEHHO O€JbIii, pO30BBI M JETEPMUHHMPOBAHHBIN IIyM B Tpejaenax dactoT oT freql mo
freq2. YacToTsl 3amarorcs B [,

Ha pucynke 25.16 npuBeneHbl CrieKTphI 071010 (JEBbIN BEPXHHIT), pO30BOTO (IPaBhIi BepX-
HUI), JETCPMUHUPOBAHHOTO (JICBBIM HIKHUI) U TTOJIOBOTO (MTPaBbIil HYYKHHI ) ITyMOB.

Oynkiusa SinGen (freq) — cHHycOMIaTbHBIN CUTHAT

Oynkiusa TriGen (freq) — TpeyroJbHBINA CUTHAT

freq - yacToTa reHeprUpPyeMOTO CHHYCOMTAIIBHOTO CUTHAMA, [ 1I.

Ha pucynke 25.17 nmpuBeneHbl OCHHILIOTPAMMBI CHHYCOUIAJILHOTO (BEPXHSS) U TPEYTrOJib-
HOTO (HWKHSIS) CUTHAJIOB, creHepupoBaHHbIX QyHKIusAMu SinGen() u TriGen() cOOTBETCTBEHHO.
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ZFormula
7 OnopHoe
Hazeanue Konwyecteo kaHanos; |4 v| [ Markpocki=> ]I Cnpaeka Ea [HOwana- sMaw, ana
Kanana B WaM,  30H  EBeiumcn ob
BIpaXEHHE

= |<{whitenoise> mB 1000 0.001

= |NoiseP( 500, 2500] mB (1000 0.0

= INoiseD[ 500, 2500) mB (1000 0.001

= {NoiseB( 500, 2500) B (1000

HactoTa . M
YpoBeHE (M) 0.00861 4B
i H e ;

1000 2000 3000

= [BIX]

™

Yawononocusii cnextp - Kawan3d
Yactota 63Ty

YactoTa

KONON0CHBIH cnenTp. - Kasan2

630y

ypoeeHb{CKI) 1.3606(0.001mB)
B — E

¥

(CK3) -4.708E(0.001mE)

=

Pucynok 25.16

CnopHoe

MHorokananbHBIH ocuMIIor pady

t=0.09992 ¢ Fanan2 = 0.7 mB

1] 01 02 03 .4

t=0.11904 ¢ Fananl = -0.3 mB
% - :
0.5¢
==
DB
0 04 02 0.3 0.4

05 0B

0.5 06

Hazeanune KonuyecTED kaHanos 2 v| [ Marpoce>> ][ Cnpaska J En. [Owana- sHaw. ans
Kanana WsM. S0H  BbMucn. b
Bripaxerue
= |SinGen[10] MB 1000 0.001
= |TriGen[10] B 1000 0.001

o0y 0g8

07 08

049

EEX]
WMHTEpEEN, C
1.000

MPMMEHATE

YacToTa

:

12.5kMy .

04 Fon-g0 kHR

ABTOMAE,
Cran
3annck

HTEHKE

b,

Pucynok 25.17

ZETLab

PulseGen (V1, V2, TD, TR, TF, TW, Period) — UMITyJIbCHBIN TEPUOTNYSCKUIN CUTHAIL.

V1 — onopHoe 3Hauenue, MB
V2 — nukoBoe 3HaueHue, MB
TD — Bpewmsi 3aaepxku, C;
TR — Bpems dpoHTa, c;

TF — Bpems cpesa, c;

TW — mmpuna nmmysnsca, c;
Period — mepwuop, c;

Ha pucynke 25.18 n300pakeHa OCHHIUIOTpaMMa UMITYJIbCHOTO TEPUOINISCKOTO CHUTHAJIA,

crerepupoBanHoro gynkiuei PulseGen().

25-12



ZETLab

[Iporpamma ZETOOPMVIIA

% ZFormula_

HazeaHue KonWyecTeo KaHanoe: |1 v| [MaKpocm)b " Crnpagka
KaHana

BripaxeHue

CnopHoe
En. HOuana- sHaw. ona
WsM.  30H  Bbiduch. b

| AH = |PulseGen(5 .10 ,1,0.1,0.3, 1, 2]

MHoToKaHaIbHBIH DCUMAAOTpad
t=8.48552 ¢ Kananl = 10.0 mB

10+

me 1000 |ooot |
EBX
HMuTepesan, o

16.000

YactoTa
12.5kMy b
| Kon-sokHn
1 4
|

14

Pucynok 25.18

PwlGen (T1, V1, T2, V2, ...) — KyCOYHO-JTMHEHHBIN MEPUOTUICCKUN CUTHAI
StepGen (T1, V1, T2, V2, ...) — MHOTOCTYNIC€HYATHINA MEPUOANICCKUIN CUTHAI
Oyukiuu PwlGen() u StepGen() umeroT nepemMeHHoe KoJnuecTBO aprymeHToB. [lapa TN
(c) VN (MB) 3anmator koopauaaty Touku N. CUTHaJI CTPOUTCS MO ATUM TOYKaM, a 3aT€M HEPHO M-

YCCKU MMOBTOPACTCA.

Ha pucynke 25.19 n300paxeHbl OCIHULIOTPAMMBbI KyCOYHO-JIMHEHHOTO (BEPXHSIS) H MHOTO-
CTYIIEHYATOTO (HWXKHSISI) IEPUOTUYECKUX CUTHAIOB C OJHUMH M TEMH XKe ITapaMeTpaMHu.

ZFormula.

HazeaHue Konu4ecTeo KaHaNoE: |2 v| [Ma&pocm» ” Cnpaeka ]
K.anana

BripaxeHue

|- [X%]
CnopHoe

En. [Huana- =Hay. ana
W3M. 30H  Bbldkon. OB

PwlGen[0.2,0.2,0.1,0.1,0.3, 0.3)

B 1000 0.001

StepGen(0.2,0.2,0.1,0.1,0.3,0.3)

MHorokaHaAbHbIA OCLUHAADT pad)

t=048672 ¢ Fananl = 0.1 mB YpoBEHE CMHXpOHKM3aUMW 015

~E 1000 000
EEX
MHTepESN, ©
1 3.000

= ] MEHMEHKTE

== =

041 / \/ = / v HactoTa
04 : = E : = 12,5 kY w
o 0% 1 T 2 i i AE
t= 048672 ¢ Kanan2 = 0.3 mB ’2—v‘
0.3 : : ]
n25. L AETOMEC.
0.1 : = =
0 0.5 il i 2 25 ————
—

Pucynok 25.19

AMGen (freql, freq2, ampl, depth) — amrmuTyTHAST MO YIS
FMGen (freql, freq2, depth) — yacroTHas Mo xysIIUS

freql - wacTora Hecymei, ['1;

freq2 - wactora momynsuuu, ['11;

depth - moxymstus, ot 0 o 1.

Ha pucynke 25.20 nmpuBeneHbl OCIAUIOTPAMMBI aMIUTUTYAHO-MOTYJUPOBAHHOTO (BEPXHSA)

¥ YaCTOTHO-MOJICTTUPOBAHHOTO (HMKHSISI) CUTHAJIOB.
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% ZFormula

JnopHoe
Haseanue KonuyecTED KaHANOE: |2 vl [MaKpDCbD} H Crnpaeka En [Ouwana- sHay. gna
Kanana MSM.  30H  EBkiqucn. ob

BripakeHue

- |AMGen( 20, 1. 500, 0.5 mE (1000|0001

= |FmGen( 10, 1, 0.5)500 mE [1000  |0.001

MH HAHANbHBIA O
t=4.00104 ¢

Kananl = 628 mB MHTepEan, ©

16.000
500

0 , | i
-500

I

MPHMEHM TR

YacToTa

=
[}
=
=
i3

7 i -4 5 & T i o Kon-go kHR
t=4.00104 ¢ KananZ = -374 4 mB
s00

(g~
5

ABTOMAEC.

o Cton
Sanmck

-500 - LI'reme )

2 i 4 G 5} T i B

Pucynok 25.20

25.2.2.8 Komanga Coxpanumo ¢hopmyny

[To3Bonsier coxpanuth opmyiny B popmare *.zfa. BeiOOp koMaH bl BBI3BIBAET CTaHJAPTHOE
MEHIO COXpaHeHUs (pailiioB.

25.2.2.9 Komaunaga 3acpyzums ¢hopmyny

[To3BosisieT 3arpy3uTh paHee coxpaHeHHYI B (dopmare *zfa Gopmyny. Beibop komanmbl
BBI3BIBACT CTAHIAPTHOE MEHIO OTKPBITUS (haiiioB.

25.2.3 Makpocul

[Ipy HakaTuu JIEBOW KHONKH «MbIM» Ha KHONKY Maxkpocsl nporpammel ZETFormula
MOSIBJISIETCS AMATIOTOBOE OKHO Makpocsl (pucyHok 25.21), B KOTOPOM MOJIb30BaTENIb MOXKET CO3/a-
BaTh HOBbIE (PYHKIMM Ha 0a3e y)Ke UMEIOUINXCS.

B cnincke nox Hagnucsio UMs coiepKUTCS BCE CO3/IaHHBIE M10JIb30BAaTENEM (PYHKIIHU.

B nosie nox Haanucero Makpoc otoOpaxaeTcs: Co3JaHHas M0JIb30BaTeaeM (PyHKIHUS.

B none crpaBa ot Haanucu KommenTapmii: otobpakaercss KOMMEHTapUil K Makpocy.

B none cripaBa ot Haanucu Ipororumn: oToOpakaeTcst MPOTOTUII CO3/IaHHON PYHKIIUU.

J1y1s Toro 4TOOBI CO3/1aTh MaKpOC, HEOOXOAUMO BBINOJIHUTD CIIEAYIOIIHNE JEHCTBUS:

1. B cnucke non Hagnucsio UM 3a1aTh Ha3BaHUE HOBOW (DYHKIIMH, KOTOPOE aBTOMAaTHye-
cku otoOpasurcs B nose Ilpororum:.

2. Omnpenenutsh QpyHKUHMIO Takke Kak U B camoil nporpamme ZETFormula. B npumepe Ha
pucynke 25.21 ucnonb3zoBanbl 2 MmaTemartuueckue (yHkuuu: Sqrt() m Sqr() u nBa dumbsTpa:
firbsin() u firbcos(). Takxe B mpuBeIEHHOM MPUMEPE BCTPEUAIOTCS JBE HOBbIE IIEPEMEHHBIE: Ka-
Han <channel> u uymcnoBas koHCTaHTa freq, KOTOpble aBTOMATUYECKH CTAHOBATCS IapaMeTpaMu
Makpoca 1 oTobpassarcs B npototune GyHknuu. Korzna nosiabs3oBarens BOCHOIb3YETCS CO3JaHHBIM
MaKpOCOM, ITporpaMmMa noTpedyer B KauecTBe MepEeMEHHbIX QYHKIMN KaHall U YUCIOBYIO KOHCTaH-
Ty.

3. Jlo6GaBUTh KOMMEHTApUI K MaKpocCy.
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‘- ZFormula
QOnopHoe
HazeaHue KonyyecTED KaHaNoE: |1 v| [ hakpocel>> ” Cnpaeka J En. Hwana- sHay. ana
k.anana M3t 30H  Beidwcon. ab
Bripa%eHue
= |[ampl<Curnan12>, 300) ME (1000 |0.001
Makpocs!
Mra Makpoc
V(L= |sqn[ sqrffirbsin[<channel>, ir=q , 100])+sqr(firbcos[<channel>, {req, 100]))

KDMMEHT&DHE: | EbIMHCNEHHE GMONKTY Abl HAcTOTel B CHIHAnNe |
MpoToTH: |amp|[<channe|>, freq) oK,

Pucynok 25.21

Jist TOro 4T00BI U3MEHHUTH CYIIECTBYIONIMI MaKpOC, HEOOXOIMMO BBEIOpPATh €ro UM B CITH-
CK€ MaKpOCOB, IPOU3BECTU U3MEHEHUS U HaKaTh KHONKY U3MeHHTh.

Jist Toro 94TOOBI YIAINUTE MAaKPOC, HEOOXOIMMO BEIOPATh €ro UMs B CITUCKE MaKpOCOB U Ha-
KaTh KHOINKY Y IQJIUTh.

[Tpu naxatun kHonku OK npou30iAeT COXpaHEeHUEe BCEX U3MEHEHUI U BBIXOJ U3 IUAJIOrO-
BOro OKHa Makpochl.
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ZETLab Iporpamma OBHAPYKHTEJIb COBBITUIA

26 Mporpamma OBHAPYKUTEJb COBLITHIA

26.1 Ha3nayeHue NporpamMmsi.

26.2 Onucanue NporpamMmel.

Jlnia 3amycka nporpaMMbl O0Hapy:KuTeJb COOBITHII HEOOXOAMMO U3 MEHI0O ABTOMATH3a-
uus nanenu ZETLab BwiOpats xomanay OOHapy:kuTedb cOObITHI (pucyHOK 26.1). Ha skpane
MOSIBUTCS pabouyee OKHO MPOrpaMMbl (PUCYHOK 26.2)

IIpumeyaHue: MPOrpaMMy MOXHO 3aITyCTUTh HEMOCPEACTBEHHO M3 pabodel TUPEKTOPUH
ZETLab (o ymomuanuo: c:\ZetLab\). Ims 3amyckaemoro ¢aitna: Detector.exe.

E AJanTHEHBIA 0OHAPYHHTE b CODBITHA

PR ETEEIE e — Havano  16-September-2008 17:30:44

Perynarop r—-
ADUPHAOMET D

FPraetp B0 Ty

CPH.FIbTDaLlMF! CHrHanoe

D&HapysMTENE COBRITIHA

% ZetF opryna

I5.12 KoHEEpTEp hainoe

Pucynoxk 26.1

Pucynok 26.2

B neBoit wactu okHa oToOpakaercst oT4eT 00 oOHapyxeHuu coObITHil. BHauane uaer Ha-
3BaHue coObITHs (YKa3aHHOE B siuelike KomMMeHTapuii B OkHE YCTaHOBKAa NMPU3HAKOB KJIACCH-
¢puxanmuu). 3aTem nara u BpeMs 0OHaApYKEHHUSI.

B mpaBoit wacTu OKHa pacronararoTcs MHIMKATopsl UHTEerpajbHbIM ypOBeHb CHIHAJIa
JUISL KQXKJ0TO aHAIM3UPYEMOIO KaHalla, KOTOPbIE MOKA3bIBAKOT MHTETPAIbHBIM YPOBEHb CUTHAJIA U,
IIpU TPEBHIIIEHUH MaKCUMAaJbHO JIOMYCTUMOTO YpPOBHSI, IEperpy3Ky BbIOpaHHOro KaHaina. J[Be
TPETBUX YacCTH I0JIS HHINKATOPA OTBEIEHBI JUISl YPOBHS CHTHAJA, HE MPEBBIIIAIONIEr0 MaKCUMaJlb-
HO JIONyCTUMBIH ypoBeHb. UeM BbIllIe ypOBEHb, T€M OoJiblie 3amosiHsgercs uHaukarop. Ilpu mpe-
BBIIICHUN MAKCUMAJIBHO JOIYCTUMOIO YPOBHS, WHJIMKATOP 3aIOJIHAETCS IOJHOCTBIO KPAaCHBIM
uBeToM. [IpaBblil Kpalh MHAUKATOPA OCTAHETCS KPAaCHBIM JI0 TEX MOp, MOKa MEeperpysKa mno KaHaity
He Oy/IeT cHATA U M0JIb30BaTellb HE HAXKMET Ha MHIUKATOP JIEBOW KHOMKOM «MBIILIN».

IIpn Haxatum Ha kHONKy Kiuaccmgukaums OTKpBHIBAETCS OKHO Y CTAHOBKA NPHU3HAKOB
s kiaaccupukanum (myHKT 26.3 HacTosmiero PykoBoacTBa oneparopa)

Jlist BBIXOJ@ U3 MPOrPaMMBbl HEOOXOAMMO HaXKaTh KHOMKY [E], pacrosioKeHHYIO B IIPaBOM
BEPXHEM YTy OKHA.

26.3 OKkHO YcTaHOBKAa NPU3HAKOB VISl KIaccu(PpuKaumu

[Ipn nHaxxatun Ha kHOTMKY Kilaccuukamusi B r1aBHOM OKHE mporpaMMbl OOHApyKUTETh
COOBITH OTKPBIBACTCS OKHO Y CTAHOBKA MPU3HAKOB IS KJaaccupurkamum (pucyHok 26.3).

B BepxHelt wactu OkHa, B MOJIE CO CTPENKOW (CrUCOK) cmpaBa oT Haanucu KoaudecTBo
NPU3HAKOB YKa3bIBACTCS KOJMYECTBO OTICIBHBIX COOBITHI, KOTOPBIC MpeArojaraercs oOHapy-
XKUTbh. BEIOpaTh HY)KHOE 3HaYE€HNE MOYKHO JBYMS CITIOCOOaMM

- HO)KaTh Ha CTPEJIKY MOJISI U «MBIIIBIOY» BHIOPATh U3 PACKPBIBIIETOCS CITMCKA 3HAYCHUE;
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- Ha)XaTh JICBOW KHOTIKOW «MBIIIN Ha TMOJIE U TPH TIOMOIIHM POJIMKA «MBIIINY, JTNOO0 KHOTIOK KJla-

BHATYPBI CO CTpEIKaMU <T>u<d> BBIOpaTh 3HAYCHHUE.

MakcumanbHOE YUCI0 COOBITUM, KOTOPOE MOKHO 3a7aTh B OJIHOHM mporpamme OOHapy:xKu-
TeJb coObITHH paBHO 10. OMHOBPEMEHHO MOXHO 3aIlyCTUTh HECKOJBKO mporpamMMm OQOHapy:Ku-
TeJIb COOBITHI.

Kaxxnoe coObiTHE MOKET OBITH OOHAPYKEHO IO TPEM MPU3HAKAM: €T0 CIEKTPY, THCTOIPaM-
M€ U 110 KOPPEJSALUH ABYX cUTHaoB. [lapaMeTrpsl coObITHS 3a1at0TCs B Tabiule, KOTOpasi 3aHUMa-
€T OCHOBHYIO 4acTh OKHA Y CTAHOBKA NPHU3HAKOB IS KJIaccuPUKAIUHU.

YcTaHoBKa NPH3IHAKOB 0714 K."Iﬂllllulfpl‘ll(ﬂll'uld

KonMUecTED NpHEHaKoE

KOMMEHT apMi |kaHan | anureneocTe, c|pepoathocTe, 3 ekn | cnecrp | oy esn | rverorpanma | sonya|ewn | koppensws | kanan kopp, [2E4 [@H4 |paceros| ccopo| sonya| Bnos
Tect 1 CurHanl | f | 95.00 L oBO - LBO - | Cwrmani | ioo | 1000 | 1000.0  io0000 6.0 =
TecT 2 CurHand | k. | 9500 | | | | | | | | CwrHani | 100 | 1000 1000.0 | 1000.0
TecT 2 CurHani | . | 95.00 | | | ol - | Q) - | Crrmani | 100 | 100.0| 1000.0 | 1000.0
TecT 4 CHrHanl | . | 95.00 | - | o - | 05 ¥= | Crrnani | 100 | 100.0| 1000.0 | 1000.0|

Tect 5 CHrHanl f 95,00 = | E i & CHrHani 100 1000 10000 @ 10000

=
[l N P N S

Pucynok 26.3

[Tepemenienne Mexay siueKamMu TaOJMIIBI MOXKET OCYIIECTBISTHCA C MOMOIIBIO KHOTIOK
KIABHATYpHI <¢—>, <>, <> <>

JIst Toro 4ro0bl U3BMEHUTH YMCICHHOE MJIM TEKCTOBOE 3HAYCHUE KaKOW-IHO0O0 SYEHKU HEOO-
XOJUMO:

» clenaTh SYCHKY aKTUBHOM, JIUIST 9er0 Ha)KaTh JICBOM KHOIIKOW «MBIIIM» B TIOJIC SYCHKH.

» B aKTUBHOH siueiike M3MEHUTH 3HAUYCHUE, BB €ro ¢ KiIaBHaTyphl. [Ipu aTOM Kypcopa B
siueiike He MOSIBUTCS U MEepEMEIICHUE B HEl ¢ TIOMOIIbIO CTPENIOK KJIaBHaTypbl HEBO3MOXKHO. Cum-
BOJIbI BBOJSTCS 110 TIOPSIKY.

Jliist Toro 94TOOBI U3MEHUTH 3HAYCHUE SYCUKH C «T» Ha «—» U HA000POT, HEOOXOUMO TIPO-
CTO HIEIKHYTh B MOJIE STYEHUKH JIEBOM KHOIKOMN «MBILIIH.

BynpTe BHUMATENBHBI: €CIU MIEIKHYTh JICBOM KHOIKOW «MBIIIN» B paboveM 1oJie OKHa ¥ ¢-
TAHOBKA NPHU3HAKOB LIS KJIaccuPUKAIUU MOXKET U3MEHUTHCS 3HaUCHHE aKTUBHOU SUYEHKU.

Juist TOrO 4TOOBI M3MEHUTH 3HAYCHHS TAKUX MOJIEH KaK KaHAJ WM CIIEKTP, He0OX0AMMO:

» cleNaTh SYCHKY aKTUBHOM, JIUIT 9er0 HaXKaTh JICBOW KHOIKOM «MBIIIM» B TIOJIE SYCHKH.
[Ipu 3TOM BOKpPYT SIYEMKH MOSIBUTCS pamKa.

» B INOSBUBIIEMCSI KOHTEKCTHOM MEHIO (pPUCYHKH 26.4 U 26.5) BBIOpATh C MTOMOIIBIO «MBI-
M HYXKHBIA KaHaT WK (ai.

M | KoMMeHT apHiA |KaHan |II..I'IMTEJ1I=HC
_1fLhym Cyrmant 20 10
_Z|Tect 2 ZHrHanl 1.0

| EKN | CHEKTR | ADHVCI'
+ispecty noize | 6.0

- E.0

10
1.0
1.0

TecT 2
TecT 4
TecT &

w CHrHanl
CHrHanz2

COFY_Moise
CurHan4 spectr_noise

CHrHans

speckr_step

CHrHans

CHrHan?
CHrHans

Pucynok 26.5

Pucynok 26.4
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JList mosielt KaHaJI M KaHAJI KOPP. KOHTEKCTHOE MEHIO COIEP/KUT CIMCOK JOCTYITHBIX KaHa-
70B. K HUM OTHOCSATCSl BKJIIOUEHHBIE peaibHble KaHajlbl U BUPTyaJIbHbIE KaHAJIbl, CO3/1aHHbIE TaKH-
MH MporpaMMamMu, Kak @uiabTpanus curuanos, win ZET®opmyaa. Tekymuii kanain Oyaer oT-
MEUEH TaJIOYKOM.

Jliig 1oneil cneKkTp, rUCTOrPaMMa U KOppeJsiiis KOHTEKCTHOE MEHIO COJEPKUT CIUCOK
JTOCTYIHBIX (paiioB. DTOT cUCOK hopMupyeTcs U3 (HalioB ¢ pacIupeHueM * dtn, CoepKaIINXCS
B nupektopun C:\ZetLab\config. B nporpamMmmax Y3komoJiocHsblii ciektp, I'mcrorpamma u B3a-
HMHBIH KOPpeIsIiMOHHBIA AHAJM3 €CTh BO3MOKHOCTD 3allMCaTh MOJyYE€HHbIE pe3ybTaThl B (aii-
JIbI, KOTOPBIE IIOTOM MOTYT HCIIOJIb30BaThC NpOorpaMmoi O0OHapyKUTeIb COOBITHIA.

TabOnuia cOOBITHHA MMEET CIEIVIOIINE CTOMOIIBL:

Ne - Homep coObITus 10 nopsiAKy. [Topsnok pacnonoxeHus: COOBITUI UMEET 3HaYCHHE, €CIIU
coObITHs B3auMocBsi3aHbl. Hanpumep, B nporpamme 3ananbl coObitus «lllaru yenoseka» u «lllaru
tonnb. [lpu o6Hapyxenuu coObitus «lllaru Tonms» Takxke Oyner oOHapyxkeHo coObitue «lllaru
YeJI0OBEKa», HO OTYET O BTOPOM cOObITUM HE Tpebyercs. UToObl ero 3a010KMpOBaTh, HEOOXOIUMO
3a/aTh npu3HaKu coObiTus «laru Toamns» B CTpOKE C MEHBIIMM HOMEPOM U MOCTABUTH + B slUEHKE
Baok, a npusnaku coObitus «lllaru yenoBeka» onucarh B s;tuelKe ¢ OOJIBIIMM HOMEPOM.

KoMmmenTapuii — Ha3Banue coObiTus, Hanpumep, «l1laru yenoBekay

B siaeiixke KanaJg BeiOupaeTcsi CUTHAI, B KOTOPOM IIPEAIoaraeTcsi 0OHapyXUTh COOBITHE

JIMTe/IbHOCTD, € — UHTEPBAJI BPEMEHU, Ha KOTOPOM UJIET pacueT. [Iporpamma HakanauBa-
€T CUTHaJI B TEYEHHUE YKAa3aHHOTO MEepUOJia BPEMEHU U aHAJIM3UPYeT MOJyYeHHbIE JAHHbBIE B COOT-
BETCTBUHU C BRIOPAHHBIMU IIPU3HAKAMMU.

BepositHocTb, % - BEpOSATHOCTh OOHAPY)KEHUS COOBITHS IO YKa3aHHBIM IpU3HAKaM.
OObI9HO JeKUT B Tipeaenax 95 % — 99 %

BkJ1 — BKJIIOUEHHE/BBIKIIIOUEHHE aHAIN3a CIIEKTpa CUrHaa.

CuekTp - B 3TOH suelike yka3zbIiBaeTcs ¢ailsl, coepikaiuil CleKTp COObITHSL.

Honyck, 1b — xopuaop nomycka (pucyHok ). IIporpamma cpaBHMBAeT CHEKTpP CUTHAJIa CO
CHEKTpPOM coObITUS. Eclii ciekTp cUrHasa JIeKuT B KOPUAOPE JIOIMYCKa CIIEKTpa COOBITHS C yIETOM
YKa3aHHON BEPOSITHOCTH, TO COOBITHE CUMTAETCS OOHAPYKEHHBIM U B TJIABHOM OKHE MPOrPaMMBbI
MOSIBUTCS COOOIIIEHUE 00 3TOM.

BkJ1 — BKJIIOUEHHE/BBIKIIIOUEHHE aHAJIN3a THCTOTPaMMBbl CUTHAJIA.

I'mcrorpamma- B 37011 siuelike yka3pIBaeTcs ailil, cojepiKalluil THCTOrpaMMy COOBITHSL.

Jonyck - KOpUIOp AOMYCKa ISl THCTOTPAMMBI COOBITHS.

Bk — BKIIIOUEHUE/BBIKIIIOUEHNE B3aUMHOTO KOPPESLMOHHOIO aHaJIM3a CUTHAJIOB, YKa3aH-
HBIX B SUCHKaX KaHAJ U KaHAJ KOpp.

Koppeasinus - B 3701 siuelike yka3bIBaeTcs (ailil, cojiepKaiuil KOppesu cOObITHS.

Kanan kopp. — 31ech yka3pIBaeTcsi BTOPOI KaHa Ul B3aUMHOTO KOPPEISUOHHOTO aHa-
Iu3a

B sueiikax @BY u ®HY yka3biBaroTcs 4acTOThI cpe3a (GUiIbTpa COOTBETCTBEHHO BEPXHUX
1 HIOKHMX YacTOT B replax

Paccrosinme, M — paccTOsiHHE MEX/ly JaTYMKaMH, CHUMAIOLIUMU TIOKa3aHUs J1JIs aHaJIn3a.

Ckopoctb, M/C — CKOPOCTh 3BYKa B Cpelle, B KOTOPOW CHHUMAIOTCS MokKa3aHus. Hampumep
330 pu1 aHaMM3a CUTHAIIOB B BO3/1yXe

Jonyck — KOpUAOp AOIMYCKa ISl KOPPETSAIUNA COOBITUS

Baok. — B 3TOM cTOs01I€ yCTaHABIMBAIOTCS MPUOPUTETHI COOBITUN — MPU YCTaHOBKE + B
sueiike Baok coObiTust HoMep N, npu oOHapyKEHUH 3TOT0 COOBITHS OyIyT OJIOKHUPOBATHCS OTUETHI
00 obHapyxeHnn coObITH ¢ HOMepamu Oosbie N. Hanmpumep, B mporpamme OOHapPYKUTEIb CO-
ObITHI 3371aHO 4 coObITus. B siueiike Byok BToporo coObITHs CTOUT +. DTO 0O3HAYAET, YTO MpU 00-
Hapy)XeHUH Mporpammoi Bcex 4-x coObITuil Oyner chopMHpPOBAH OTYET TOJIBKO O COOBITHSX IMOA
HoMmepaMu 1 u 2. Oryetsl 0 coObITUsIX 3 U 4 Oynyt 3abmokupoBanbl. Ha otyer 06 oOHapyxeHuu
coObITHA TTOJ HOMEpPOM | 0OHapyKeHUE COOBITHS IO HOMEPOM 2 HUKAK HE TIOBJIHSET.
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ZETLab Iporpamma KOHBEPTEP ®AIMJIOB

27 Mporpamma KOHBEPTEP ®AMJIOB

27.1 Ha3Ha4veHue NMPOrpaMmbl

[Iporpamma npeaHa3zHaueHa JUisi KOHBEPTUPOBaHUS (aillloB U3 TEKCTOBOIO BHjAa B OMHAp-
HBIN 1 HA000POT.

27.2 OnucaHue NporpamMmbl

Jlnst 3amycka nporpamMMbl KoHBepTep (panoB HEOOX0IUMO B MEHIO ABTOMAaTH3auus (pu-
cynok 27.1) manenu ZETLab BriOpats xomanay KonBeprep ¢aiiioB. Ha skpane moHutopa oto-
Opasutcst pabouee okHo nporpamMbel KonBeprep (aiisioB (pucynok 27.2). B 3aronoBke okHa mpo-
rpaMMbl OyzieT 0TOOpaxaThCsi Ha3BaHUE MPOTPAMMBI.

ABTOMETHSALHA CepemcHes
’Ei Perynarop
| ApHPMOMETR

@ P UNETPALHA CHIHANDE
2 Popraynaet
1H1H1

1
ie KoHeeprep daiinos

Pucynok 27.1

= Kouge pre p chaiioe

3aronoEoK KOHEEPTHROESTE HE! ]ﬂBoanuro{*.anp;*.ana}

BrI30B OKHa OT-
TuapochoH Sy A T Zetlablsignalsls0801 75 sig0001 . anp o
COMMENT = KpBITUS (paiiyioB
GAINM 1.0

ABSVOLT 3.191607e-002
FRCQ S000,000000

TMI O : =
FRL 0.0 i tain pesyneTatoe ¥, dm) vJ
FRH 2000.00 BrI30B OKHa co-

ChZetlablsignalsts0a01 75 sig0o0l . dtn

FORMAT i XpaHeHus (ainoB

START Sudnz22
DATE 01-02-2003
CHARNREL 1
SEMSE 1.0
CONYERT MB
AMPL 1.0

REFER. 0.001000 w  MaeT KOHEEPTHPOBAHKE....

ACTH N —

Pucynok 27.2

IIpuMeyaHue: MporpaMMy MOXKHO 3aIlyCTUTh HEMOCPEICTBEHHO M3 PadOuYeil AUPEKTOPHH
ZETLab (1o ymonuanuto: c:\ZETLab\). Ims 3anyckaemoro ¢aiina: BinaryFileConverter.exe.

Hekotopsie nporpammel ZETLab moryT 3anuchiBaTh MOCTYHAOIIMM MOTOK JaHHBIX B OH-
HapHbIN (aitsl. OGBIYHBIM TEKCTOBBIM PEAAKTOPOM IPOCMOTPETH CO3AAHHBIN TakUM 00pa3oM ¢aiin
HEBO3MOKHO.

[Iporpamma Konseprep ¢aiijioB npenHazHadeHa /uis OTKPBITUS OMHApHBIX (ailyioB U me-
peBOa XpaHUMOM HH(POPMAIIUU B TEKCTOBBIN BUJ, 00JIe€ OHATHBIN JIJIs1 BOCIPUSATHUS YEJIOBEKOM, B
JabHEHIIEM, CO3aHHBIM TEKCTOBBIM (Paili MOXKET OBITh OTKPBHIT B JTIOOOM TEKCTOBOM PEIAKTOPE,
m1u60 mHpopMaLKs MOKET ObITh CKOIMpPOBaHA B TaOIMUHBIN peaakTop, Hanpumep, MS Excel ans
nanbpHENero 6oJee moApoOHOTO aHaIM3a.

Tak »xe, co3ganHbli ¢ nomouibio KonBeprepa (ailioB 10OKyMEHT MOXET ObITh OTKDBIT
nporpamMmoii IIpocmoTp pe3ysibTaToB, rie B AajbHEHIIIEM 3alIMCaHHbIE CUTHAJIBI TIPECTABIISIOTCS
B Ta0nu4HOM 1 B rpaduueckoit popme. [Ipu sTom B mporpamme IlpocmoTp pe3ybTaToB mocieo-
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BaTEIbHOCTU OLM(PPOBAHHON MHPOPMAIMU MOTYT ObITh IPUMEHEHbI pa3InyHble MaTeMaTHUECKUe
onepauuu. [Iporpamma IIpocMoTp pedyabrTaroB omnmcana B riase 19 Hacrosmiero Pykosoacra
omeparopa.

27.3 VYunpasienue nporpammoii Kouseprep ¢aiijios

Jy1s TOoro 4yToOBl KOHBEPTUPOBATH OAUH (ailyl B Apyroil HEOOXOAUMO MPOBECTHU CIIEAYIOIINE
NEUCTBHUS:

1. B cniucke ¥ |, cupasa oT Haanucu KonBepTupoBaTh M3: BeIOpaTh TuIl ¢aiina,
KOTOPBI HEOOXO0IMMO KOHBEPTUPOBATh. 3a/1aTh TUII (haiiia MOXKHO ABYMS criocoOamu:
- HaXkaTb HA CTPEJIKY MOJIS U «MBILIBIO» BBIOPATh U3 PACKPBHIBIIETOCS CIIHCKA HY’KHOE 3HAaUECHHUE;
- HaXkaTb JIEBOM KHOMKOM «MBILIN» Ha I0JI€ ¥ MPU IOMOUIN POJIMKA «MBIIINY, TM00 KHOIMOK Kia-
BHATYPEI CO CTPCIKAMHU <T>u<d> BbIOpaTh HY)KHBIN JIEMEHT.

[Ipu 3TOM B cniucke ¥ |, cupasa oT Haanucu B, orobpasutcs Bua Qaiina, B KOTO-
pBlIii OyIeT KOHBEPTUPOBAH UCXOTHBIN.

2. 3apath myTh UcXoaHOTO (haina. s 3Toro He0OXOAMMO HAKATHEM Ha BEPXHIOK KHOIIKY
[.-], pacmonaraomyrocs B nmpaBoit yacT paGouero OKHa IMPOrPaMMBbI, BEI3BATH CTAHAAPTHOE OKHO
OTKpBITHS (aiiyia 1 ykazarh (ailia, KOTopblil HE0OX0IMMO KOHBEpTHpOBaTh. [Ipu 3TOM B mose mox
Haanucbio KonBepTupoBaTh M3: 0TOOpa3uThes MyTh (aiina, a B 1osje 1oJ1 HaJIMUChI0 3aroJ10BOK
0TOOpa3uTCs JTOMOJIHUTENbHA HHGOPMAIMS UCXOMHOTO (haitia, HeoOXoauMas sl TIPABUIIBHOTO
BOCCTAHOBJICHUS 3allMCAaHHOIO CHUTHAJIA.

Ipumeuanue: daiinel *.ana u *.anp paborarTt B nape. OMUH W3 HUX 3ar0JIOBOYHBIN, JPY-
TOW COACPKHUT JaHHbIC. )T KOHBEPTUPOBAHUS yKa3aHHAs IUPEKTOPHS JOJDKHA COJepKaTh o0a
(haiina, a B Ka4e€CTBE UCXOHOTO (haiiia MOYKHO 3a7aTh JIFOOOU U3 HUX.

3. 3agaTh AUPEKTOPUIO U UM KOHEUHOro (aitma. st 3Toro HE0OXOIMMO Ha)KaTHEM Ha
HUKHIOIO KHOTIKY El, pacroJjiararolyiocsi B paBoil yacTu pabouero OKHa MporpaMmbl, BbI3BATh
CTaHJIapTHOE OKHO COXpaHeHHus (aiia W yKa3aTb JUPEKTOPHIO W UMS (Qailia, B KOTOpbIN Oyner
KOHBEPTHUPOBAH UCXOHBIN (ails. [Ipy 3TOM myTh KOHEYHOTO (ailyia 0ToOpa3uTCs B MOJIE MO HAl-
nucero B:.

4. Haxxatp kHonky KonBeprupoBars. [Ipu 3TOM BHU3Y B LIEHTpe paboyero OKHa mporpam-
™Mbl KonBeprep ¢aiisioB nossurcs Haanucs aer KOHBepTHPOBaHME. ...

BbIX0/ M3 IPOrpamMMBbl OCYILECTBIIAETCS HAKATHEM KHONKHM [Ed], pacIioo:KEHHON B IPaBOM
BEPXHEM YTy OKHA MPOrPAMMBI.
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28 TMporpamma HU®POBOI BBOJ-BbIBO/]

28.1 Ha3nayeHune NporpamMmbl

[Iporpamma mnpenHa3HaueHa Jjsl YIOPABJIEHUS COCTOSHUEM BXOJHBIX/BBIXOJHBIX KAaHAJIOB
1u(ppoBOro mopra ycTpoicTB npou3BoauMbiX 3A0 «DIeKTpOHHbIE TEXHOJOTHU U METPOJIOTHYE-
CKHE CUCTEMBDY.

[IporpamMma 1o3BoJISIET YNpPaBiIATh TAKUMU HCHOJHUTEIbHBIMU MEXaHU3MaMH, Y KOTOPbIX
paboTa onpeaensiercs AByMsl COCTOSHUSIMU BKJIFOUEHO WJIM BBIKIIIOYEHO.

28.2 OnucaHue NporpamMmbl

Jlist 3amycka mporpammbl LluppoBoii BBoaA-BbIBOA HE00X01MMO B MeHIO CepBHUCHBIE (pH-
cyHok 28.1) nanenu ZETLab BoiOpats koManay Lludposoii BBoa/BeiBoaA. Ha sxpane monuropa
oToOpasutcs pabodee okHO mporpammbl LludpoBoii BBoa-BbIBOA (pricyHOK 28.2). B 3arosoBke
OKHa MporpamMmbl OyAeT 0ToOpakaTbcs Ha3BaHUE TPOrPAMMBI.

CepeHcHeE

@ 3arpyska eMrHaneHoro NpoLeccapa
E HacTpolika napaterpos AL 1 LA
| PRAGKTHPOESHHE Bafios NSPEMETROE

Hacrpoika |P-aopecos yeTpofcTe

2

| Moakmosersis yTpolicts no Ethermet
MoakngueHie yeTpaieTes no BlueTaath
L WeppoBoli BEOL/BRIBON

HacTpofica eroaroro ananasora

B peta ZET -CEpEEPa

MpocnyWHEaHKE KaHaN0E

e

L= 2] E

P nar

Pucynoxk 28.1

1 HHPOEOM RBO/1-BHIRO

AU 16/16 USE Nez2g |

Brodel

Bemon
v 1 [ & v 3 [ 4 v B v & [ 7 v 8
v 9 M10 w11 T[C12 [113 [ 14
CoxpaHiTe
Beixogs
v 1 2 v 3 [ 4 ¥ 5 = [# 7 ¥
¥ 4 [ & il i Ei &

PaspelueHue Beimona
W 1 v 2 W 3 v 4 [_1:5 [ 6 7 8
|_1i5 1o [Caar C12 13 14

Pucynoxk 28.2
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TTporpamma LIOPOBOI BBOJI-BBIBOJ] ZETLab

IIpumeyanue: mporpaMMy MOKHO 3aIlyCTHTh HEIOCPEJICTBEHHO U3 pabodell TUPEKTOPUU
ZETLab (o ymomuanuio: c:\ZETLab\). Ums 3amyckaemoro ¢aiina: DiglnOut.exe.

st kasxnoro ycrpoiictBa ALTI-IIAII — cBos Bkitagka, B Ha3BaHUHM KOTOpOH Oyzmet oToOpa-
’KEHO Ha3BaHME YCTPOMCTBA M €ro 3aBOJCKOW HOMep. KoanmdecTBO BKIIAIOK ONPENENseTCs] KOJInJe-
CTBOM IOJK/TFOYEHHBIX YCTPOUCTB.

B pamke Pa3pemenue BbIX0Aa OCYIIECTBIISETCS BKIIOUEHHE/BBIKIIOUEHNE BBIXOJOB LU (]-
pPOBOTO TOPTA. Y CTAHOBJICHHBIM (PJIAYKOK BO3JIE JIFOOOTO M3 KaHAJIOB MU(POBOTO MOPTa pa3perniaet
yIpaBi€HUE BBIX0JI0M 3TOr0 KaHana. CHATBHIN — 3ampelaeT.

B pamke BbIXoabl yCcTaHABIMBAIOTCSI COCTOSIHUE JIOTUYECKOU «1» uium orudeckoro «0» s
KaHaJIOB, KOTOPHIM ObLI pa3pelieH BbIXoJ B pamke Pa3pemienue BbIXoAa. YcTaHOBJIEHHBIN (hia-
KOK BO3JI€ JIF0OOT0 M3 pa3pellieHHbIX IS BbIX0Aa KaHAJIOB IIU(PPOBOTO MOPTa YKa3bIBAET COCTOSTHUE
JIOTUYECKOM «1» 3TOTO KaHaia, CHATHIN (PIakoK — COCTOSIHUE JOrH4ecKoro «0»

B pamke Bxoabl oToOpaxaeTcsi peajJbHOE COCTOSIHUE KaHAJIOB LIM(POBOro mopra. Y CTaHOB-
JIEHHBIN (hIaXKOK BO3JIE JIFOOOTO M3 KaHAJIOB IU(PPOBOTO MOPTA YKA3BIBAET COCTOSIHUE JIOTUUECKON
«1» aTOrO KaHama, CHATHIM (uiaXkoK — cocTosiHue Joruueckoro «0». B nanHo#l pamke ycraHaBiu-
BaTh U CHUMAaTh (PJIaXKKU HEJIb3sl, OHA SIBJIsIETCS HHPOPMALIMOHHOM.

[Ipy MOAKIIOUEHHBIX HECKOJBKHX YCTPOMCTB IM(PPOBON MOPT KaXJOro yCTpPOWCTBAa Ha-
CTpauBaeTcsi B cBoed BKianake. Ilepexon Mexay BKIAaJIKaMU OCYILECTBISETCS Ha)XKaTHEM JIEBOM
KHOIIKM «MBIIIN» Ha BKJIAJKY, B KOTOpPOI HEOOXOJWMO HAaCTPOUTH COCTOSIHME LU(POBOro mopra
TOrO WJIM MHOTO YCTPOMCTBA.

[Ipu Haxxatun Ha KHONIKY COXPaHUTh MPOUCXOAUT COXpaHEHUE TEKYITUX HACTPOEK Iudpo-
Boro nopra. [Ipu nocnenyromem ucnoias3oBanuu nporpammel [{ludpoBoii BBOA-BBIBO/, TOCIIE 3a-
IPY3KH CUTHAJIBHOTO MPOIIECCOPA, BCE MapaMeTphbl OyAyT YCTaHOBJICHBI B COOTBETCTBUH C TIOCIIEI-
HHUMU COXPAaHEHHBIMU HACTPOUKaMH. ECIM MOIKIIFOYEHO HECKOJBKO YCTPOUCTB K OJTHOMY KOMIIBIO-
Tepy, TO HACTPOUKHU OyIyT COXPAHSITHCS IS KaXXKAOTO YCTPONMCTBA MHAMBUIYalbHO. [IporpaMmmHoe
obecrieueHue OyJIeT CUMTHIBATh 3aBOJICKOM HOMEp IOJKIIOYEHHOTO YCTPOMCTBA, U, €CIU 3TO YCT-
POMCTBO paHee YK€ HACTPauBaIOCh, OyJE€T OTKPHIBATh HACTPOUKH JIJIsi KOHKPETHOTO YCTPOMCTBA.

[Ipu HaxaTum Ha KHOMKY BBIX0J MPOUCXOIUT BBIXOJ U3 MPOTPAMMBI. 3aKPBITh OKHO IPO-
IPaMMBI, TAKKe, MOYKHO Ha)kKaB JICBOM KIABUINEH «MBIIIM» HA KHOIKY 3aKPhITHA OKHa ], pacmo-
JIOKEHHOW B IIPAaBOM BEPXHEM YIJ1y OKHA MPOTPAMMBI.
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29 Iporpamma I'NIOBAJIBHOE BPEMS CEPBEPA

29.1 Ha3HayeHHne NPOrpamMmbl

[Iporpamma mnpenHazHaueHa Juisi oToOpakeHusi BpeMeHu ¢ Hadana crapta ALl moakimo-
yeHHoro k [IOBM ycrpoiictBa, pa3zpadareiBaeMoro 3A0 «OneKTpOHHbBIE TEXHOJOTUU U METPOJIO-
THYECKUE CHCTEMBDY.

29.2 OnucaHue NporpamMmbl

Jlist 3amycka nporpammbl ['Jio0anbHoe BpeMsi cepBepa HE0O0x0MuMO B MeHI0O CepBHCHBIE
(pucynok 29.1) nanenu ZETLab BbiOpath koMaHny Bpems ZET-cepBepa. Ha skpane moHutopa
oTtoOpasurcs pabouee okHO nporpammbl I'106an1bHOe Bpemsi cepBepa (pUCyHOK 29.2).

CepErcHEIE | 2

@ 3arpysKa CHMHANBHOMD NPOLECCOpa e | 5599

E HacTpolika napatdeTpos AL 1 LLAT :

T Penacruposanve wanoe napaveros | furtan2 | i

E Hacrpoiika |P-aapecos yeTpoicTE iEHrHaJ‘IE| | 9,339

@ Mogknioyerue yerpoicte no Ethemet iEHrHaJ‘I'I 0 | 9899

Ml Moak.mouerie yorporcTe no BlusTooth .

=g Ul ubposoil BE0A/BRIEDD, iEHrHanH | 3.833

Th HacTpokik 3 BX0AHEro AManasoHa | iEMrHan'I i | 33913

8] Boern ZE T -cepsepa Currant 8 | 3919

@ MpocAYWHEHME KaHanoe ;

Bl ZE TMessenger (Curnan 3 | 9919

_ [F_! B (Curnanz0 | 9919
PucyHok 29.1 Tewn. Curnan | 9.800

Pucynok 29.2

B oxHe nporpaMmsel OyzneT oToOpakaTbCsl TaOIMIIA, COCTOSIIAS U3 JIBYX KOJOHOK U CTPOK.
KonunuectBo cTpok ompenensiercs KOJUYECTBOM BKIIIOUEHHBIX (PU3MUECKUX U MOPOKJIEHHBIX BUP-
TyallbHbIX  KaHanoB. @usmueckue KaHajabl BKIOYatoTcss B nporpamme  Hacrpoii-
ka napamerpoB ALl u HAII (nmynkt 4 Hacrosimero PykoBoacTrBa omeparopa). BuptyanbHbie
KaHaJbl MOPOXKAAIOTCA TaKUMH MporpaMMaMu Kak, Harpumep, ['eHeparop curnanos, ®uibTpa-
uMs curuajios, TepMoMeTp conpoTUBJIEHUS U T.1I.

B cTpokax neBoil KoJIOHKH OyAyT 0TOOpakaTbcs Ha3BaHHUE KAaHAJIOB, B CTPOKAX IMPaBOM KO-
nonku BpeMms ctapra ALII no kaxxnomy kanany. Bpems gpusnueckux KaHajioB OJHOTO YCTPOMCTBa
JIOJIKHO OBITh OJAMHAKOBBIM. BpeMs BUPTyalbHBIX KaHAJIOB 0TOOpaxkaeTcs ¢ HEOOJIBIINM 3aras3/ibl-
BAaHHUEM IO OTHOLIEHUIO K BpEMEHH (PU3NYECKUX KaHaJIOB.

BbIX0/ M3 IPOrpamMMBbl OCYIIECTBIIAETCS HAKATHEM KHONKHM [Ed], pacIioo:KEHHON B IPaBOM
BEPXHEM YIJ1y OKHA IPOTPaMMBI.
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30 IIporpamma ITPOCJIYHIMBAHUE KAHAJIOB

30.1 Ha3HayeHue NPorpamMmbl

[IporpamMmma npenHasHadeHa JUIsl MPOCIYIIMBAHUSA CUTHAJIOB, MOCTYIMAKOIIMX HA BXOIHBIC
KAaHAJIbI, & TAK)KE NI MIPOCIYIINBAHUS CUTHAJIOB BUPTYAJIbHBIX KaHAJIOB M I'€HEPUPYEMBIX CUTHa-
JIOB BHYTPEHHHUM T'€HEPATOPOM.

[IpocnymmBaHye CUTHAIOB, MOCTYIAOIIMX HA BXOAHbIEC KaHabl Moayned ALlLL, gepes 3By-
KOBYIO KapTy IEPCOHAIbHOIO KOMIIbIOTEpA MOXKET OBbITh OYEHb IOJIE3HO MPH aHAJIU3€ CUTHAJIOB B
AKyCTHYECKOM JHana3oHe, TaK KaK CIEKTPaJIbHbIN aHAJIN3 HE BCErJa MOXKET JaTh aJIcKBATHYIO UH-
¢dopmanuo 00 aHanM3UpyeMbIX BenuuuHax. Hampumep, nckakeHue, CBSI3aHHOE C KpPaTKOBPEMEH-
HOH rmomexoi OyJeT XOpOoIIo pa3IMuMMO Ha CIyX, B TO BpeMs KaK Y3KOIOJIOCHBIM aHalIu3 HE OTO-
Opa3uT 3HAYUTEIbHBIX U3MEHEHUN B CIIEKTPE CUTHalIa. JTO CBSA3aHO C TE€M, YTO YEJIOBEUYECKOE yXO,
B OTJIMYME OT aHAJIU3UPYIOLIEH anmnaparypbl, MOXKET ropa3fo 0oJiee YeTKO UACHTHU(PHUIIMPOBATH Ma-
pa3UTHBIE NCTOYHUKH 3BYKA.

JIist mocieyronero aHajin3a aKyCTUIecKord MHGOpPMAIMU B PEKUME aHAJIIOTOBOTO MarHu-
To(hOHA MOKHO IIPOCITYILIUBATh 3alIMCAHHbIE BPEMEHHBIE pean3alii CUrHAJIOB.

30.2 OnucaHue NporpamMmbl

Jiis 3amycka nporpammbl IlpociymnBanue KaHAJ0B HEoOXoauMo B MeHI0O CepBHCHBIE
(pucynok 30.1) manenu ZETLab Bei0pats komanay [lpocaymmBanue kanaaoB. Ha skpane MoHU-
TOpa oToOpa3utcs padbodee okHO nporpamMmel [lpocaymuBanue kanaaoB (pucyrok 30.2). B 3aro-
JIOBKE OKHA MPOrpaMMEBI OyJIeT 0ToOpakaThcsl HA3BaHHUE MPOTPaMMbl U Ha3BaHUE BBIOPAHHOTO IS
MPOCITYIITMBAHUS KaHaa.

CepeMcHeR

L@ 3arpy3ra eMrHanEHoro NpoUeccopa
E HacTpolika napatdetpos AL w AT
T4 Penarmuposanmie @ainos napamerpoe
E HaeTpaiika IP-aapecas yctpoicTe

‘EQ MogknioyeHWe yeTpoicTE no Ethernet
H_ Moakmauerue yeTpoiicTs no BlueT octh
!:E-___"| Unepposait EE0A/ERIED]

@ HacTpoiika BxodHorD aManasoHa

@ Bper_ﬂq Z_ET-cepB,apa

@ [NpoCAYWHESHHE KaHaNoE
ﬂ__ZETMlesserl'uger

EI Fnar

Pucynoxk 30.1

‘] Beikn,

| S

CurHan 1 s | [porkocTe:

Pucynox 30.2

B mone crmcka (co crpenkoit) ¥ |, pacmoio)KEHHOM B JICBOW YacTH MPOTPAMMEI,
BBIOMpAETCS KaHAJT JUIs IPOCTYIINBAHUSI.
CopaBa ot  Haamucu  ['poMKoOCTB:  pacmojaraeTcs  peryisarop  T'POMKOCTH

] . PerynupoBka npoucxoaut npu nomouu OeryHka. s perynu-

POBKH HGO6XOI[I/IMO Ha)XaTh JIEBOM KHONKOM «MBIIIN» HAa 6CFYHOK, H, HC OT)KUMas KHOIIKY, IIepce-
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[Iporpamma [TPOCJIYILIMBAHUE KAHAJIOB ZETLab

MECTUTh OErYHOK B HY>KHOM HarpaBieHud. [Ipu nepemeniennu BiIeBO — TPOMKOCTb YMEHbBIIIAeTCs,
BIPAaBO — yBenuuuBaercs. [Ipym perynupoBaHuM ¢ Hadana J0 CEPEIUHBI PETYISTOPAa T'POMKOCTH
MIPOUCXOUT PEryIMpoBKa IPOMKOCTH 3BYKa, JaJblIe - HU(POBOE YCUTIEHUE CUTHANA, IPU KOTOPOM
BO3MO>KHBI UCKAKECHMUS.

@uaxok BbIKJI. - BKIIOYAET/BBIKIIIOYAET MPOCTYIIMBaHNE BBIOPAaHHOTO KaHaJa.

Jliist BBIXOJ@ U3 MPOrPaMMBbl HEOOXOAMMO HaXKaTh KHOMKY [E], pacrosioKeHHYIO B IIPaBOM
BEPXHEM YTy OKHA.
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ZETLab IIporpamma ZETMessenger

31 IlIporpamma ZETMessenger

31.1 Ha3HayeHHne NPorpamMmbl

[Iporpamma mpegHa3zHaueHa Jisi COCTaBJICHHUS W OTHpaBKu paspabotuuky (3AO «Dnek-
TPOHHBIE TEXHOJIOTUM U METPOJIOTMYECKHE CUCTEMBD») porpamMmMHoro obecnieuenusi ZETLab otue-
Ta 00 o1KOKax.

[Ipu Bo3HMKHOBEeHHMU OMMOOK (3aBUCaHWE, BbUICTAHWE, HEKOPPEKTHAsT paboTa MporpamMmbl)
IIpU UCNOJb30BaHUU IporpammHoro obecneuenue ZETLab co3naercs daiin otuera o0 ommnbKax.
OroT Qaitn oTuera npu nomoinu nporpaMmmbl ZETMessenger Oyner oTnpasiieH (IpU HaIUYUU
MOAKIIIOUEHUS K HHTEPHETY) pa3paboTurKy nporpaMMHoro odecneuenus. [locne nomyyenus gaitna
otueta 00 ommoOkax crneuuanucTsl 3A0 «JIEKTPOHHBIE TEXHOJIOIMH U METPOJIOTHYECKHE CUCTE-
MBbID» MIPEANPUMYT BCE MEPBI K YCTPAHEHUIO HEMOJIaJ0K, BbI3bIBAIONIMX COOU B IPOIpaMMHOM o0ec-
neuenun ZETLab u paGote npaiiBeposB.

31.2 Onucanue NporpamMmmbl

s 3amycka mporpammbl  ZETMessenger HeoOxomuMo B MeHIO CepBHCHBIE (pHCY-
Hok 31.1) manenu ZETLab BriOpats komanay ZETMessenger. Ha sxpane MoHHTOpa 0TOOpa3uTCs
pabouee okHo niporpammbl ZETMessenger (pucyHoxk 31.2).

CepBHCHEIE

@ 3arpy3Ha CHTHANBHOMD MPOUECCopa

[ :'_Hacrpomlqa MEpaMETROE ALM wUAN
@ PegakTHpOBaHWE a0 NapaMeTpos
- bl R R D S
@ Mok aoderKe yerpoicts no Ethemet
R Noaxmasere yerposicre no BiueT ooth
----- _Ll HppoBa BBD.U..-’BblB_DJ_:!._

HEICTDDI:IKB BROOHOrD 4[anasoHa

(=] Bpeva ZE T cepeepa

@ HPDCJ'IHLIJMBBHHE KaHanoes

ﬂ ZE TMessenger
I prar

Pucynoxk 31.1

lMNou paeoTe noorpaMM ZETLab o6HapvkeHa owKGeKa. [ID0CHM £
H3BEHEHHA 3a HEVNOGCTEA.

Ecnm patioTa He G103 3aK0HYEHA, padouMe GaHHEIE MOrYT ObITE YTERAHEL

Mepenaite B JAOQ "33T"' cBEneHHA 06 DWHGKE.

Cosnad otyet of owwbke, koTopeii Bel MokeTe oTnpaemnte Ham, 3ToT oTyeT Gyget
K OHEPMAEHUMATEHEIN M AHOHKRHEIR.,

B awnm gefcTeMa

MOCAATE OTHET

NOATEERAMTE OTMNRAENEHHE OTHETE MO 3 AEKTPOHHON NovTe
[FliHanueaTs. MHebMe M AMkEaTE HENAaaKE

|:| HE NPEANPHMHMMATE HUE 3K M8 LEHCTEWIA

[ [ocMoTpETE dain oTYETa I L (] J [ OTraeHa

Pucynok 31.2



IIporpamma ZETMessenger ZETLab

Knonka OK ciyxut ans ucnojiHeHUs BbIOPAaHHOTO JEHCTBUSA B pamke Bamm neiicTBus.
[Tocne HaxxaTHsi KHONIKU BbIOpaHHBINM JeicTBUs OyayT BbINOJIHEHBI, a mporpamma ZETMessenger
OyJIeT 3aKphITa.

B pamke Bamm aeiictBus nporpammsl ZETMessenger pacroJiararoTcsi 3JIEMEHTHI BbIOOpa
NeMCTBUS MpY BOZHUKHOBEHUU OLUIMOOK B paboTe nporpammuoro odecneuenus ZETLab.

[Ipu ycraHoBiIeHHOM (Ia’KKEe MOCJAaTh OTYeT COOOLIEHHE C COAEPKUMBIM (ailia oTyeTa
OyneT mepeciiano pazpaboTunky nporpammHoro obecneuenus ZETLab 3A0 «DneKTpOHHBIE TEX-
HOJIOTUH U METPOJIOTUYECKUE CUCTEMBIY.

[Ipu ycraHOBiIEHHOM (iaXKke MOATBEPAMTH OTHPABJIEHUE 0TYETA 110 3J1eKTPOHHON M04-
Te COOOIleHNe ¢ COAepKUMBIM (ailna otyeTa OyAeT MepeciaHo pa3paboTUMKy U OyAET OTKpbITa
HCI0JIb3yeMasi IOUTOBAs IPOrpaMMa C YK€ 3alI0JIHEHHBIMU MOJISIMU OTIIPaBUTENS U MOTYy4aTels Co
CIIEIYIOIUM COAEPKUMBIM IuUcbMa: «JloOpblii JeHb. DTHUM NMHUCHMOM S TOJITBEPKJAI0 OTIPABKY
oTtuera 00 ommoOkax. C yBaxkeHuem, [lob30BaTennby.

[Ipu ycraHoBieHHOM (akke HANMCATH MHCHBMO M ONMMCATH HENMOJAJAKHU OyIeT OTKpbITa
UCIO0JIb3yeMasi IOUTOBask MPOrpaMMa C YK€ 3al0JIHEHHBIMU TOJISIMU OTIIPaBUTENA U noiydarenis. B
COJIEpP’)KMMOM IHChMa MOJIb30BaTeNb J0KEH OyJIeT OnucaTh HEMOJIA KU U OTIPABUTDH 3JIEKTPOHHOE
MIUCHMO.

[Ipu ycTtaHOBIEHHOM (hakKe He MpeINPUHUMATH HUKAKHX JeiicTBUi Oy/ieT Ipou3BeIeH
BBIXOJ] U3 MpOrpamMmbl 0€3 OTIIpaBKU COOOIIEHUS U 0TYeTa 00 OIInOKax.

Knonka [MocmoTpers ¢aiii otdera CIyXUT UIsl TPOCMOTPa COACPKUMOTO (aiiyia oTyeTa.
[Ipy Ha)xaTWM HAa KHONKY OTKPOETCS IPOCMOTPOBILMK C COJAEPKUMBIM (ailiia oTdera (pUCYHOK
31.3).

Zurrent date and time: Monday, June 18, 2007, 12:11:07 s
Campuker name: VASILY |
Login name; Admin

03 version: Windows NT/2000, build: 2600

Processar bype: 556

Murnber of log-files: 3

--= File: writer.log
aiin writer . cfg He Hafaen! OH By AET CO3A8H NPH BRIX04E M3 Nporpamel, Monday, April 09, 2007, 14:55:14

--= File: ZETPanel.log

MpHRo¥EHKE () 33EMCN0 K BEIND APHHY AMTENEHO 3aBeplieHa, Monday, June 26, 2006, 18:34:06

MpHACHKEHHE () 3EBMCN0 KM BEIND NMPKMHY AMTENEHD 3aBepweHo, Monday, June 26, 2006, 18:34:49

MpHRo¥EHKE () 33EMCN0 K BEIND APHHY AMTENEHO 3aBeplieHa, Manday, June 26, 2006, 18:34:50

MpHACHEHHE () 3EBMCN0 KM BEIN0 NMPKHY AMTENEHD 3aBepweHo, Monday, June 26, 2006, 18:34:51

MpHRo¥eHKE () 33EMCN0 M BEIND APHHY AMTENEHO 3aBeplieHa, Monday, June 26, 2006, 18:34:52

MpHACHKEHHE () 3EBMCN0 KM BEIND NPKMHY AMTENEHD 3aBepweHo, Monday, June 26, 2006, 18:34:53

MpHRo¥EHKE () 33EMCN0 M BEIND APHHY AMTENEHO 3aBeplieHa, Monday, June 26, 2006, 18:34:54

MpHACHKEHHE () 3EBMCN0 KM BEIND NMPKMHY AMTENEHD 3aBepweHo, Monday, June 26, 2006, 18:34:55

MpHRo¥EHKE () 33EMCN0 K BEIND APHHY AMTENEHO 3aBeplieHa, Monday, June 26, 2006, 18:34:56

MpHnoxerne (phasemeter, exe) 3aBMCN0 M BeIN0 NPHHY AMTENEHD 3aBepweHo., Wednesday, July 12, 2006, 15:30:22
MpHnoseHHe (XYPlotter.exe) 3aBMcno M BBINO NPHHY AMTENEHD 3aE&plleHo, Friday, July 28, 2006, 18:<40:04
MpHaoseHHe (dac_ocx,exe) 386MCN0 M BEIN0 NPMHY AMTENEHD 3aEepweHo, Monday, September 11, 2006, 09:39:36
MpMnoseHKe (dac_ocx,exe) 33EMCNo M Belno NpHHY AMTENEHO 3aBeplueHn, Manday, September 11, 2006, 09:41:31
MpHaoxeHHe (dac_ocx,exe) 336MCN0 1 BEIN0 NPHHY AMTENEHD 3aEeplweHo, Wednesday, September 27, 2006, 14:59:29

Pucynok 31.3
Boixon u3 nporpammsl ZETMessenger 6e3 OTIIpaBKU OTYETa U COOOLIEHUS OCYILIECTBIISET-

ca HaxatueM KHonkn OTMeHA WM KHONKHM [Ed|, PacroJIOKEHHOM B IIPaBOM BEPXHEM YIJIy OKHA
MPOrpPaMMBI.
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