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ZETLab Tporpamma JOJIEOKTABHBIN CITEKTP

1 TIporpamma JOJEOKTABHBII CIIEKTP

1.1 Ha3zHayeHHe NPOrpaMMbI

[IporpaMma JloJieOKTaBHBII CHIEKTP IIpeIHAa3HAYeHa JUJIsl YaCTOTHOIO aHajiu3a curnaina. Ilo
BPEMEHHON peajn3alliyd CUTHaja HAaXOAATCA OTKJIMKH MO Habopy 4acTOTHBIX ¢uibTpoB. Llen-
TpaJIbHBIE YaCTOTHI (PHIBTPOB PaCIPEIEICHBI [0 OCH YaCTOT B TEOMETPHUECKON MPOTPECCUH.

OxkTtaBHBIN ¥ 1/3-OKTaBHBIN aHAIM3 MIMPOKO HCIOJIB3YIOTCS MPH TPOBEICHUM HW3MEPEHHUI
ypoBHe# myma u BuOpanuu. lIpenenbHple ypoBHU IIyMa W BUOpAlUU 3aJaf0TCS B CAHUTAPHBIX,
9KCIUTYyaTAlMOHHBIX M CIATOYHBIX HOPMAx B MHTETPANbHBIX, 1/3-OKTaBHBIX M OKTaBHBIX IOJIOCAX
yactoT. [IporpamMma ncnosb3yercs a1 U3MEpEHHsI BAOPOAKYCTUUECKUX XapaKTEPUCTHK.

1/12- u 1/24-okxTaBHbIC aHATHM3BI IPEAHA3HAYECHBI I 00JIee IeTaTbHOI0 YaCTOTHOIO aHAJIHU-
3a CUTHAJIA ¥ €r0 JUCKPETHBIX U ITYMOBBIX COCTABIISIOIINX.

JlonoyHUTEIbHBIE BO3MOXHOCTU MOCTPOEHUS CIIEKTporpamMm (Habop CHEKTPOB, pacCUUTAH-
HbIE B MIOCJIEIOBATEIbHBIC MPOMEKYTKH BPEMEHU U MPECTaBICHHBIC B IByXMEPHOM U TPEXMEPHOM
BU/IE) MTO3BOJISIFOT MPOCIEAUTh TUHAMUKY HECTAIMOHAPHBIX MPOIECCOB.

[TocTpoenue ceueHuii CIEKTPOrpaMMbl 110 BPEMEHH U 110 YAaCTOTE IO3BOJISIET U3MEPUTH Ia-
paMeTphl HeCTAI[MOHAPHBIX MPOIIECCOB.

Bo3MokHOCTh MONMydeHUs] MAaKCUMAJIbHBIX, YCPEIHEHHBIX, MUHUMAJIbHBIX U MIHOBEHHBIX
CIEKTPOB U CPaBHEHHE UX C 33JaHHBIM CIEKTPOM (HOPMOH) IMO3BOJSET JIETKO OMPEIEIUTh Pa3iiu-
yhe MEX1y 3a/laHHbIM U pPEaJIbHBIM YPOBHEM CIIEKTPOB. JTO HEOOXOJUMO IpU MPOBEACHUU pas3-
JUYHOTO BUJA KOHTPOJIS 000PYI0BaHUS, BXOJAHOTO/BBIXOAHOTO KOHTPOJISL, CAATOYHBIX UCIIBITAHUA.

[Tpu BHOpOaKyCcTHYECKOM aHaIM3€ OOBIYHO MCHOJB3YETCS MbE303JIEKTPUIECKUE aKCEeIepo-
METpbI. DTU JaTUYUKH OTIAAIOT CUTHAJ, IPONOPIMOHATIBHBIA YCKOPEHUIO B TOUKE KPEIICHUS 1aT4yH-
ka. HopMbl Ha ypoBHU BHOpAIIMU U UX CHEKTPAIBHBIA COCTaB YacTO 3a/1al0TCS 110 BUOPOCKOPOCTH.
st Toro 4ToOBI MOTYYUTh CUTHA BUOPOCKOPOCTH, HEOOXOIMMO MPOUHTETPUPOBATH 110 BPEMEHH
curHan BuOpoyckopenus. i 0adaHCUPOBKU Ba)KHO IOJIy4aTh BUOpOIIEPEMEILLIEHUE B TOUKE KpeTl-
JeHus JaTuvka. /[BoifHOW MHTErpan Mo BPEeMEHHM CHTHaja BUOPOYCKOPEHHS IMO3BOJISIET MOTYYHThH
CUTHaJI BUOpOTEpeMeIeHNs. DTH JOTMOJHUTENbHbIC (DYHKIIMM WHTETPUPOBaHUS U AU depeHIupo-
BaHMSI CUTHAJIA PEAIM30BaHbl B IPOTpaMMeE.

[Ipu m3MepeHusIx ypoBHEH BO3IYILIHOTO IIymMa 3a4acTyl0 HEOOXOJMMO HCIOJb30BaTh KOp-
pextupytome GpunbTpel A, B, C, D. [Ipu BKII0OYEeHIN KOPPEKTUPYIOMIEro (PUIbTpa 0TOOpakaroTCs
MHTETPAJIbHBIE YPOBHU C BBIOPAHHBIM KOpPpEKTUPYIOUM (GuiabTpoM U 6e3 ¢uibtpa. [Ipu 3Tom
CHEKTP OTOOPaKAETCs C YI€TOM BBIOPAHHOTO KOPPEKTUPYIOLIETO (GUIbTpA.

1.2 OnucaHue NporpamMmsl

Jlnst 3amycka nmporpammsl Jlo1e0KTaBHbBIN crieKTp B MeHI0 AHaum3 naHenu ZETLab BbiOe-
pute komanay JloneokraBHblii cniekTp (pricyHok 1.1). Ha skpane MoHuTOpa 0TOOpaskaercs: pabo-
Yyee OKHO mporpammbl JlosieokTaBHbIN cnekTp (prcyHok 1.2). B 3aronoBke okHa oTOOpakaeTcst
Ha3BaHHE CIIEKTpa U Ha3BaHUE OTOOpaskaeMoro kaHana. Hmke — n3MepsieMble BETHUUHBI (4acTOTa,
YPOBEHb CUTHAJIA (CPEHEKBAIPATUYHOE 3HAYCHNUE)), 3HAUCHHSI KYpCOpa U €MHUIIBI H3MEPEHHUSL.

IIpumeyaHue: nMporpaMMy MOXKHO 3aIllyCTUTh HETOCPEICTBEHHO M3 pabodell TUPEKTOPUU
ZETLab (o ymomuanuto: c:\ZetLab\). ms 3amyckaemoro ¢aiina: dspectr.exe.

1.2.1 YnpaBieHue KypcopoM u MacmiTabupoBaHue rpagpukon

Ilepemerienne kypcopa Ha Hy’KHYIO 4aCTOTY OCYLIECTBIISIETCSI HECKOIBKUMH CIIOCOOaMU:
- TIOCTaBHUTb KypCOp «MBIIIM» Ha HY’KHYIO YaCTOTY U HAKaTh HA JIEBYIO KHOIIKY;

- TIpH IOMOIIM POJIUKA «MBILIN;

- TIpU MOMOIIH KHOIIOK «A» - B1eBO; «W» - BBepX; «D» - BiipaBo; «S» - BHU3.
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MacmtabupoBaHue YUCIOBONH OCH MPOUCXOIUT IPU MOMOIIM MAHUIYJISATOPA «MbILIbY. [1e-
peMenas ykasareiab «MBIIIW» BAOJIb OCEH, yKa3aTelb, B 3aBUCUMOCTH OT CBOErO MECTOHAXOXKJIE-
HUs, MEHseT BHEIUHUM BuA. Hamo moxknarecs, Korjga ykasaTellb «MbILIM» IPUMET HY)KHBIM BHEIII-
HUHI BUJA U, MO0 INEIKHYTH JIEBOH KHONKOW «MBILIN», THO0 MPOKPYTHTH «POJIHK». PacTspkeHue

WIN CKaTHe TPapUKOB MPOUCXOJNUT P MMOMOIIN YKa3aTess BUAa: 4+, —M- — I TOPU3OHTAIb-
HOHM OCU U I : * — JUIA BEepTUKaIbHON ocu. CABUHYTH Tpa(MKi BIIPABO-BJIEBO MM BBEPX BHH3
MOXXHO TIPH TOMOIIM yKa3aTelis +—, —* — JUIsl TOPU3OHTAIILHOW OCH U T , l — I BEpTH-

KaJIBHOM OCH. EcilM OCTaBUTh «MBIIIbY» B HAYAJI0 KOOPAUHAT, TO YKa3aTellb IIPUMET BUJ X . Ilpn

Ha)XaTUU HA yKa3aTeslb TAaKOro BUJIA BBIMOJHSAETCS KOMaHJIa «aBTOMACIITaOMpOBaHUE» MO ocH Y
(aBTOMacmTabMpOBaHKUE IPOUCXOIUT 10 YPOBHIO CUTHAJIA).

AoneokTasHein cnexktp (1/3) - CurHani

Yactora 1250.000My, MapameTpel
Aanus Qsisepersie L3 YposeHs(CK3) 119.9146(0.001mE) Crapr
[E YsKononocHLIN cnexkTp o | 120 Cron
L] HoneokTasHbIi cnekTp ’1 o 3anuce
7@ B3aumMHbI Y3KONOAOCHBIA CNEKTP Il = ﬁ
@ B3auMHBIN 0NE0KTABHBIN CNEKTP ULy _.
) Bzt koppesuonren aranis 80 [N=120.106
@ AHANNG HENMHENMHBIX UCKaHEHUE 80 A=120.7 16
@ MopAakosbIi aHanus
17 MonaneHsit aHanus &0 0
@ IvcTorpamma
40
Pucynok 1.1 40 I = | =
1 6.3 40 250 1 6k 10k g3k JH A
Pucynox 1.2

1.2.2 Tlepenoc rpadpuyeckoii M YncaeHHOI NHPOPMALMH B TEKCTOBbIE PeIaKTOPbI

Jlns konmupoBaHUs Tpaduka CIeKTpa MPU aKTUBHOM OKHE MPOrpaMMbl HAKMHUTE KOMOMHA-
o kHomok kiaBuatrypsl Ctrl + C. I'paduk 3anumercs B Oydep Clipboard B ¢opmare *.bomp.
BceraButh rpaguk B 110000 TEKCTOBBIN TOKYMEHT MOKHO OJHOBPEMEHHBIM Ha)KaTHEM Ha KHOIKU
kiaBuatypel Ctrl + V win HaxxaTHeM Ha MpaByrO KHOIKY MBIIIX ¥ BEIOOPOM B MOSIBUBIIEMCS] MEHIO
KoMaH[1bl BcTaBUTB.

Jlnst xonupoBaHus conpoBouTebHoN nHpopmarmu B Oydep Clipboard B popmate penak-
Topa Tekcta Word npu akTUBHOM OKHE MpOrpaMMbl HA)KMUTE Ha KHONKY KiaBuatypbl T (1aTun-
ckast) win E (pycckas). BecraButh 3Ty mH(bOpMAIIUIO MOXKHO B JH000# gokymMeHT Word MoxHO of1-
HOBPEMEHHBIM HakaTheM Ha knapuiu Ctrl + V win HaxxaTneM Ha mpaByrO KHOIMKY MBIIIA H BBIOO-
POM W3 TOSBUBIIETOCS MEHIO KoMaHnbl BeraBuTh. ComnpoBoauTenbHas WHGOpMAIHS UMEET clie-
JYIOUIYI0 CTPYKTYpY: B IEpBOM CTpPOKE MHUIIETCS 3arojOBOK OKHA, B JIAaHHOM CJIy4ae Ha3BaHUE
CTIEKTpa W Ha3BaHWE OTOOpakaeMoro KaHasia. Bo BTOpoii M TpeThel CTpokax — U3MepsieMble BEJH-
YUHBI, & UMEHHO 3HAa4Y€HHWE YacTOThl M 3HAUEHUE YPOBHSA, KOTOpBIE MOKa3bIBaeT Kypcop. Ecmu
BKITIOYEHBI JIOTIOJTHUTEIbHBIE TPa(UKH, TO UX 3HAUYCHUS IMUAITYTCS B CICIYIONNX CTPOKAX.

Jlns  xomupoBaHUs Bced I1MdpoBoit uHpoOpManMM BUAMMOM wyacTu rpaduxka B Oy-
dep Clipboard B ¢popmate Excel npu akTHBHOM OKHE MPOTrpaMMbl HOKMHUTE KHOMKY KiIaBuaTypbl N
(marunckas) wm T (pycckas). BeraButh 3Ty nHpOpMannio MoxHO B 1000 nokymeHT Excel mox-
HO OJIHOBPEMEHHBIM Ha)KaTWeM Ha KiaBumM kiaBuatypsl Ctrl+ V wim HaxateM Ha TpaByrO
KHOIIKY MBIIIM U BBIOOPOM M3 MOSIBUBILETOCS MEHIO KOMaH[bl BeraBuTh. MBI OTYyYHM ClEIyIO-
yr0 uHGOPMAIIMIO: CHaJYalla UJIET COnposooumenvhan ungopmayus (cM. ab3ail BBHINIC), Jayee
UIyT 1aHHbIe B popmate Excel.
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ZETLab Tporpamma JOJIEOKTABHBIN CITEKTP

1.2.3 Hacrpoiika BHelIHero Bujaa nporpaMmmsl /[o1e0KTaBHbIii CHIEKTP

[Ipn HaxkaTUM HA MPaBYIO KHOMKY MBIIIM Ha rpaduKe MOSBIAETCS TOMOIHUTEIFHOE OKHO
napameTpoB Trpaduka ¢ MAThI0 BKiIagkamu. Ha mepBoii Bkinagke (pucyHok 1.3) HacTpauBaroTcs ma-
pameTpsl oToOpakeHus. Turbl TMHUN rpaduKoB MOTYT OBITH B BUJI€ TOPU3OHTAIBHBIX JIUHUM (CTY-
NICHEK) WM B BUJIE JIOMAHBIX JUHUN. Taxke peryJupyroTcs napaMeTpbl 0TOOpaKEHHs KaXI0TO U3
rpa¢uKoB, IIBET, TOJIIINHA, 3aKpallIuBaHUE (3aII0JIHEHHUE) 00JIaCTH 1O TpadUKOM.

Ha pucynke 1.4 moka3zaHo OKHO Ui peTyJUPOBaHHS MAPaMETPOB CETKH. B 3TOM OKHE MOX-
HO BKJIIOYATh WJIM OTKIIIOYaTh OTOOpakeHHWE TOPU3OHTAIBHON M BEPTUKAJIbHOM CETKU U Pa3MEeTKU
ceTk. Takke B 9TOM OKHE 3ajaeTcs 00JacTh BUAMMOCTH (001acTh OTOOpa)KeHHs) TpauKoB —
BEPXHSISI — HIDKHSAS TPAHULIBI U JIeBas - IIpaBasi TpaHuIlbl TpaduKoB.

apaMeTpbl [ apaMeTpbl [

MapaMeTpEl 0TOARawEHHA
MapaMeTpel CETEH |LI,BeTaMLupMdJTb| Haanmee || Wkana

MNapaMeTpel ceTkM | UgeTa M wpkrdTel | Hagmmce | Wkana
MapaMeTpel 0TOARawEHHS

THA AkHEF THn oced
PazmeTiH Doed
(%) MOpHSOHT ANEHEIE () NomMaHHEele
EepTHKAaNEHaA T OPMEOHTANEHARA
MapareTpel rpadHia
TNHHKK CETEM
T— v | Buifiop kanana TOPHMEOHTANEHEIE EepTHKANEHEIS

ToNWKHa NHHKA rpadkka (oT 1 Ao 5)

OToDpaxaTe rpadHi I PaHHLE] BHAHMOCTH

0.002 EepxHAA NesaA
I:l HuueHaa | 1002.5 MNpaean

CTHEHHTE

I

JanonHEHHE

() Bes sanonHeHHa (%) C 3anonHeHHeM

(") 3HakonepeMeHHoE

CTHEHHTE

(%) NMonowMTeNEHDS

MpHMEHTE

MpHMEHTE

Pucynok 1.3 Pucynok 1.4

Ha pucynke 1.5 noka3aHo OKHO JUIs peryJupoBaHMs MapaMeTpoOB CETKH. B 3ToM OkHE MOX-
HO BBIOMpATh pa3Mepbl LIPU(PTOB U [[BETA CETKH, Kypcopa, (hoHa, pa3METKU OCEH, JTeTeH/IbI.

Ha pucynke 1.6 nmoka3ana 3aknazka Juist Haanucu Ha rpaduk. Ha aToit 3akinaake BeiOMpaeT-
cs mpudT 1 HAbUpaeTCs TEKCT

apaMeTpbl [ apaMeTpbl [

MapaMaTpEl 0TOARawEHHS
MapaMeTpel CETEH UgeTa M wpkdiTel | Hagnmee | Lkana

LLpmcT

Pazvep wpHdTa (o7 § a0 30)

—
[+

LEeeTa

=1
a
=
=4
T
I
=
=
T

OTHEHHTE

MapaMeTpel 0TOARawEHHS
MNapaMeTpel ceTkM | LUEeTa K wpkdTel | Haammce | Wkana

MoKazate HAANHCE

Toyka 2

MpHMEHTE OTMEHHTE

Pucynox 1.5

Pucynox 1.6
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TIporpamma JOJTEOKTABHBIN CIIEKTP ZETLab

Ha pucynke 1.7 mokasan ¢parmeHT pabouero okHa nporpammbl J10J1€OKTaBHBIN CHEKTP C
JIOTIOJTHUTEIBHON HH(pOpMaIen

Ha pucynke 1.8 mokasana 3akjajka /i BbIOOpa rOPU30HTAIBHON U BEPTUKAIBHOM HIKAbI.
BeprukanpHas mkaiza MOXKET OBITH IpeJCTaBlieHa B PAaBHOMEPHOM, JIOTAPU(PMHUECKOM U JCIH-
OenbHOM BHJIe. ['Opr30OHTaNIbHAS IIKANa MOKET ObITh NMPEACTaBIeHa B PAaBHOMEPHOM, JIOrapupMu-
YEeCKOM WU 1/n-OKTaBHOM (JJOJICOKTaBHOM) BHJIE.

MNapameTpel 0ToBpaXeHHA
MNapameTpel ceTkr | LEeTa mwpndTel | Haanmee | Wkana

BepTHianeHaA Weana [OpPHE0HTaNEHAA WEANa

Ll Moneoktagumi cnextp (1/3) - Cu

Touka 2
Yactota S.000MY, Yoe

(:) PagHomepHaA {:} PaeHoMepHaA

fal =

() NorapriHyeckan () NoraprtdMHueckan

(%) fleurBensHan (%) 1/n okTaEHaA

45

Pucynoxk 1.7
eyio

Pucynox 1.8

Jlnst coxpaHeHHs BHECEHHBIX M3MEHEHHH M BbIxona u3 okHa Ilapamerpnl HEoOXoauMo
HaxaTh KHONIKY [IpuMeHUTh.

Brixon u3 oxkna Ilapamerpsbl 0e3 coxpaHEHHs HACTPOEK OCYIIECTBISETCS HaKaTHEM Ha
KHONKY OTMEeHHMTB, 1100 Ha KHONKY (|, pacrono)XeHHy B NPaBOM BEPXHEM YIJIy OKHa, JUOO
Ha)kaTUEM JTIF000M KHOMKOW «MBIIIN» Ha JII0O0€ MECTO dKpaHa, He 3aHuMaemoe okHoMm Ilapamer-

pbI.

1.2.4 Yunpasiaenue nporpammoii /[0;ieOKTaBHbIi CHIEKTP

B neBoil yactu pabouero okHa nporpammsbl /101€0KTaBHBIN CHEKTP pacrioyaraercs MoJje
rpaduka.

WNuaukarop, pacnoiokKeHHbIH crpaBa OT rpaguka, oToOpa)kaeT WHTErpajbHbIE YPOBHU C
JMHENHO-4aCTOTHON XapaKTepUCTUKOM (ClieBa) U ¢ YaCTOTHOM xapakTtepucTukoil Tuna A-D (cmpa-
Ba). TUI YacTOTHON XapakTepUCTUKH BbIOMpaeTcs B okHe HacTpoiika mapamMeTpoB /10/1€0KTaB-
HOI0 cIeKTpa B moJie moa Haanucbio UHTerpaiabHblii ypoBeHsb, (myHKT. 1.3 Hacrosimero Pyko-
BoACTBa omeparopa). OtoOpaxeHHE HWHAMKATOpa MOXKHO BKJIIOYATh/BBIKJIIOYaTh B OKHE
HacTpoiika napaMeTpoB 10/1€0KTABHOIO clieKTpa npu nomonu (uaxka UHTErpaabHblil ypo-
BeHb

IMapamerpbl - otoOpaxkaer okHO HacTpolika mapameTpoB [10J/I€EOKTABHOIO0 CHEKTpa
(mynkT. 1.3 Hacrosmiero PykoBoacTBa oneparopa).

Crapr - 3amyckaeT npoliiecc HenpepbIBHOro oTo0paxkeHus. [Ipu nepBom 3amycke nporpam-
Mbl kHONKa CTapT 1Mo yMosdaHuio Haxara. Eciu ObUT 3a/1aH HHTEpBaN pacueTa A JOMOJHUTEIb-
HBIX rpaduKoB (MHTEpBasl pacueTra 3agaetcsi B okHe Hacrpoiika mapamMeTpoB /10/1€0KTaBHOIO
cnekTpa, nyHKT. 1.3 HacTosmero PykoBoacTBa oneparopa), To Ipu Ha)KaTHH Ha TAaHHYIO KHOTIKY
OH OOHYIISIETCS U pacyeT HAYMHAETCSI 3aHOBO.

Cron - ocTaHaBIMBAET MpOIECC OTOOPaKEHHUSI U MHTEPBAJ pacyeTa JUIsl TOTMOJIHUTENbHBIX
rpadukoB (MHTEpBal pacyera 3aaaercad B okHe HacTpolika mapaMeTpoB /10JIeOKTABHOIO CIIEeK-
Tpa, nyHkT. 1.3 Hacrosmiero PykoBoacTBa omepartopa), TaHHBIE B OKHE He OOHOBIstoTcs. [Ipo-
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ZETLab Tporpamma JOJIEOKTABHBIN CITEKTP

I[ecC BBOJIa JAHHBIX B CEpBEpE MPHU ITOM IMPOJOIDKACTCS, U BCE APYTHE MPOTPaMMBI MPOJODKAIOT
paborarts.

3anuch - MO3BOJISIET 3aMUCHIBATh PE3yJbTaThl 00paboTKK B (haily ¢ pacmupeHuem *.dtn. B
Havase Qaiina uaer onucanue JaHHbIX (cM. Tabmuimy 1.1). Jlanee unyr nanueie B hopmare ¢ mia-
BaIONICH 3aIsTON, B KAUECTBE Pa3AeIUTENs APOOHOM U IIETION YaCTH YUCIIa HCIIOJB3YETCsl TOUKA.

Tab6muma 1.1

Crpoxu daiina Omnwucanue
JToneokTaBHbIi — 1/3 — OKTaBHBIH CIIEKTP Ha3BaHHE CIEKTpa
Curnain 2 Ha3BaHWE KaHaJjla BBOJIa CUTHAJIA
Bubponpeobpazosatens 1 KOMMEHTapUH IOJIb30BATEISA
YacroTHbiii nuana3oH — ot 1.00I'n;  go 100000.00I'1g YaCTOTHBIN Juana3oH B repuax
Jata: 31-08-2004 JlaTa Havaia 3anucu ¢aiina
Bpewms: 19:24:02 BpeMsI Hadaa 3amucH (aiina
Wnterpansasnii yposens 114.168100 UHTErpanbHbIA YPOBEHb C YaCTOTHOM XapakTe-
ypoBeHb ¢ koppekuueir A 109.950207 puctukoit Tuna A-D
Yactora VYpoBeHb 3aroJIOBKY CTOJIOIIOB JaHHBIX
I 15(0.001MB) iil;lf:g};l;zﬁle{ge):ﬁm JaHHBIX (110 cTONOIAM
[Tone |Mh= 60c | HaxoxsImIeecs IMOJ KHOMKOH 3amuch, oToOpakaeT BpeMs pacuera J0-

NOMHUTENbHBIX TpadukoB (Makcumanbubiii, Munumanabubiii 1 Cpeanuii). [lo ucreuenun 3a-
JTAHHOTO BPEMEHU pacyuera JONOJIHUTEIbHBIX I'padUKOB 3aKOHUYMTCS pacyeT, JOMOJIHHUTEIbHBIE
rpaduKu OCTAaHOBSTCS, a B TIOJIe OTOOPA3UTCs YCTAHOBICHHBIA HHTEPBAI pacueTa (AJIUTEIbHOCTH).
WNHTtepBan pacuera ycraHaBiuBaeTcs B OkHEe HacTpolika mapaMeTpoB 10J1€0KTaBHOIO CIIEKTPa
(mynkT. 1.3 Hacrosmiero PykoBojacrBa oneparopa).

WNunukatop B noxasniBaeT uHTerpanbHLIL YpoBeHb CUTHANA U HeperpysKy. Ecian
YPOBEHb CHUTHaJa MPEBBIIIAET MAKCUMAJIBHO JOIYCTUMBIM YPOBEHb, MUHAUKATOP CTAHOBUTCS IMOJI-
HOCTBIO KPacHOro 11BeTa, 0e3 yepHoil mpaBoii yacTtu. [IpaBblil Kpail H”HANKATOpa OCTaeTCsl KPaCHBIM
JI0 TEX IOp, ITOKA MOJIb30BATEb HE HAXKMET HA HETO JIEBOM KHOIIKOW «MBIILIK.

Jlnst BeIXOAa u3 iporpamMmbl JIoJieOKTaBHBIN CIEKTPaJbHBIH aHAJIU3 HE00X0MMO HaXaTh
JIEBOM KHOIKOM «MBIIIN» KPECTHUK [E], pacIiooKEeHHBIH B IPABOM BEPXHEM YIIIY OKHA [IPOTPAMMBI.

1.3 OxnHo Hacrpoiika mapamMeTpoB 10J1€0KTABHOI0 CIIEKTPA

Knomnka ITapameTpbl HaX0AUTCs CBEPXY cIIpaBa Ha pabodyeM OkHe mporpammbl JlosneokTa-
BHBII crnekTpajbHblii aHanu3. [Ipu Haxatum Ha kHOmKy IlapameTrpbl OTOOpa)kaeTcsi OKHO
Hactpoiika mapamMeTpoB 10/1€0KTaBHOro cnekrpa (pucyHok 1.9). Oxuo Hacrpoiika napamer-
POB /10JICOKTABHOI'O CIIEKTPAa MOXXHO TAaK)K€ BbI3BaTh, €CJIM HAXKAaTh Ha KJIaBUaType KHOMNKY «Esc»
IIPY aKTUBHOM OKHE JI0/1€0KTABHOI0 CIIEKTPAJIBLHOI0 AHAJIM3A.

CBepxy B OKHE OTOOpaKkaeTcs 4acToTa IUCKPETU3AIIMU B TepIiax.

B nossx co crpenkamu (CIUCKK) ¥ | BBIOMpATh 3JEMEHTHI MOKHO JIBYMsI CIIoco0a-
MU: HaXaTh Ha CTPEJIKY IOJISI U «MBIIIKOI» BHIOPATh U3 PACKPBIBILIETOCs CIIMCKA HY)KHBII 3JIEMEHT,
WIN IIEJIKHYTHh «MBIIIKOW» O MOJII0 M, MEHSS 3HAUEHUS B IOJIE MPH NOMOIIM POJIMKA «MBIIINY,
BbIOpaTh HYXXHOE.

JloJ1IeOKTaBHBI aHaJIW3 - BHIOOpP BHU/A JIOJICOKTABHOIO aHAIM3a: OKTaBHBIN aHanus, 1/3-
OKTaBHBIH, 1/12- u 1/24-0KTaBHBII aHAIN3EL.

OxraBHble U 1/3-0KTaBHBIE (PUIBTPHI COOTBETCTBYIOT MEPBOMY Kilaccy ToyHocTH 1o 'OCT
17168 n HyneBomy kitaccy Tounocty mo MOK 1260. [{osieokTaBHBIN aHAIN3 peaIn30BaH HA OCHOBE
napaienbHelx 1U(poBbIX (uiasTpoB. KonndectBo GpuiabTpoB B OKTaBHOM aHamuze - 17, B 1/3-
oktaBHOM 51, B 1/12-oxtaBHOM — 200, B 1/24 — 400.
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ACTpOHKa NapaMeTpoE AO0NEKTABHOMD CNEKTPa
YacToTa gMckpeTuzaluy: 125000 My

JToneokTaEHBI aHEMMS K.aHan uztiepeHui

1/3-0KTaEHEIN K.aHanl w

YepenHeHue, cek

1

THM YCPEAHEHMS
SHHERHOE

Tun NPeLCT SBNEHMA
CpEAHEs KEAAPETHYHOE
OTofpakeHye no 'y

Norapudmuueckoe, ob

JonoiHHTENEHEIE OEHa
CrnekTporpararda

30 Crextporparraa
MNpoxogHan

MHTErpaneHei yposeHe

NMuHedinas A4

HHTerpuposatie/nudd
ez 08padoTM w
K.arEHT 8pUi 418 3ENWCKH

Sanmce W23 MoctaHoska 2

WHTepEan pacueTa, cek
30

JononHHTENEHEIE TRAdHIEH

b arcHraNEHER

[T MurmmaneHss

CpeaHui

2 i1 [Hoptda)
C:'Zetlab\confighnarma.nrm

EDHFIEIHEHHE W BOCCT SHOENEHWE $aHn0s

FoHgurypauma - samice [ -wrenke [ Hopma [

Pucynox 1.9

ZETLab

LlenTpanbHbIe YaCTOThI OKTABHBIX U 1/3-0KTaBHBIX (PUIIBTPOB COOTBETCTBYIOT TPEOOBAHHSIM
MO3K 1260 u paBHBI:

f, =(G")(f,)

G = 10%1° - oxTaBHOE OTHONIEHHE (PaBHO 2 s (PUIBTPOB C JABOMYHBIM HPOPEKUBAHUEM 1

1,995 nns GuiIbTpoB € JEKaJAHBIM MPOPEXKUBAHUEM, B JJAHHOM MporpaMMe peaJr30BaHO JEKaJHOEe

IpopekrBaHue, pekoMeHgoBanHoe MOK 1260)

Tabuuma 1.2

Homep
¢uiabTpa no
M?3K 1260

1-6

fr - omopnas wacrora 1000 I'ry;

b - nons okraBel popmupyemoro ¢uiabTpa: paBHa | Ui OKTaBHOrO GuIbTpa W 3 Ui
1/3 - oktaBHOTO (prBTpA.

Howmep punptpa mo MOK 1260 u mo 'OCT 17168, TouHOE 1 HOMUHAJIBHOE 3HAYCHUS CPEJI-
HEW reOMEeTPUIECKOi YacTOThl (PHIIbTpa MPUBEACHBI B Tabmie 1.2.

-31
- 30
- 29
- 28
- 27
- 26
- 25
- 24
- 23
- 22
-21
- 20

Homep
¢puabTpa no
I'OCT 17168

= 1
oO©oO Nou AN = o

TouyHoe 3HaYeHUE
cpeAHel reoMerp. 4a-
cTOTHI puabTpa, I'y

0, 794
1, 000
1, 259
1, 585
1,995
2,512
3, 162
3,981
5,012
6, 310
7,943
10, 000

HomunasibHOe 3Ha4e-
HHe CpeJHel reoMerp.
4acTorsl puiabTpa, I'n

0,8
1,0
1,25
1,6
2
2,5
3,15
4
5
6,3
8
10

OxTaBHBIE Tpers-

e OKTaBHbIE
GuiabTphI

- +

+ +

- +

- +

+ +

- +

- +

+ +

- +

- +

+ +

- +
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Homep Homep TouyHoe 3HAYeHUE HomunaibHoe 3Ha4e- Tpersb-
N . OkTaBHbIE
¢uabTpamo  GuiabTPa MO  cpeAHel reOMeTp. Ya-  HHeE CPeIHell reomMerp. OKTaBHbIE
M3K 1260 TOCT 17168 crorel puabTpa, 'y 4yacToThl GpuiabTpa, I'n (buarrpet puabTpsI
-19 11 12, 589 12,5 - +
- 18 12 15, 849 16 + +
-17 13 19, 953 20 - i
- 16 14 25, 119 25 = +
-15 15 31, 623 31,5 + +
-14 16 39, 811 40 - +
-13 17 50, 119 50 = +
-12 18 63, 096 63 + +
-11 19 79, 433 80 = +
-10 20 100, 00 100 = +
29 21 125, 89 125 + +
-8 22 158, 49 160 = +
-7 23 199, 53 200 = +
-6 24 251, 19 250 + +
-5 25 316, 23 315 = +
-4 26 398, 11 400 = +
-3 27 501, 19 500 + +
-2 28 630, 96 630 - +
-1 29 794, 33 800 = +
0 30 1000, 0 1000 + +
1 31 1258, 9 1250 = +
2 32 1584, 9 1 600 = +
3 33 1995, 3 2 000 + +
4 34 2511,9 2 500 - +
5 35 3162, 3 3150 = +
6 36 3981, 1 4 000 + +
7 37 5011,9 5000 = +
8 38 6 309, 6 6 300 = +
9 39 7943, 3 8 000 + +
10 40 10 000 10 000 - +
11 41 12 589 12 500 - +
12 42 15 849 16 000 + +
13 43 19 953 20 000 = +
14 44 25188 25 000 = +
15 45 31 622 31 500 + +
16 46 39 811 40 000 - +
17 47 50 119 50 000 = +
18 48 63 096 63 000 + +
19 49 79 433 80 000 - +
20 50 100 000 100 000 - +

IentpanbHblie yacToThl 1/12-0kTaBHBIX U 1/24-0KTaBHBIX (MIBTPOB COOTBETCTBYIOT TpeOO-

BaHusM MOK 1260 u paBHBI:

1/24 —

.I: :(G(2x+1)/2b)(f )

b - nons oxraBel hopmupyemoro GuibTpa: paBHa 12 mst 1/12-oktaBHOro Guiabtpa u 24 s
OKTaBHOTO (PHIIBTpA.
I'pannyHBIE YaCTOTHI (GPMIBTPOB OINPEEIAIOTCS:

f, = (GfJ/(Zb)Xfm)’ f, = (G+1/(2b)Xfm)

DddexTrBHAS NIMPHHA MOJOCHI JT0JCOKTaBHBIX GHIbTPOB paBHa f2 — f1.
OcHOBHOE 3aTyxaHue (UIBTPOB Ul OTHOCUTEIBbHOW 4YacToThl f/fn paBHO HOMUHAaTBEHOMY

3aTyXaHUIO (PUIBTPOB € AOMYCTHUMBIM OTKIOHeHHeM coriacHo Tabmuie 1.3 (TOCT 17168) u tabd-
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mure 1.4 (MOK 1260) aiis okraBabiX unmbTpoB U Tabmuie 1.5 (TOCT 17168) u Tabnaune 1.6 (MOK
1260) nnst 1/3-0kTaBHBIX (PUIBTPOB.

Ta6muua 1.3. Ipenensl OTHOCHTENBEHOTO 3aTyXaHUsI U1l OKTaBHBIX (DMIIBTPOB MEpBOTo Kiacca ToynoctH mo 'OCT
17168.

3aryxanmue, 1b, okTaBHBIX GUILTPOB 1-

OrtHocuTeabHAA YacToTa, f/fm
0ro0 KJIacca TOYHOCTH

<0,125 Ot +65,0 1o o
0,25 Ot +50,0 mo o
0,5 Ot +23,0 1o o
0,7071 Ot 0,5 1o +6,0
0,8409 Or-0,5 go +1,0
1,0000 Ot 0,5 go +1,0
1,1892 Ot 0,5 7o +1,0
1,4142 Ot —0,5 1o +6,0
2 Ot +23,0 10 ©

4 Ot +50,0 10 ©
>8 Ot +65,0 10 o©

Tabmuma 1.4. Tlpenensl OTHOCUTENBFHOTO 3aTyXaHHs AJIs1 OKTaBHBIX (DMIIBTPOB HYJICBOTO Kilacca TOYHOCTH 1o MOK
1260. (G = 10%19)

3aryxanue, 1B, OKTaBHBIX QUIb-

OTtHocuTeIbHas YacToTa, f/fn
TpOB 0-0ro KJjacca TOYHOCTH

GO -0,15; +0,15
G118 -0,15; +0,2
Gt —0,15; +0,4
Gt 8 -0,15; +1,1
<G+1/2
>67 1/2 _01151 +415
Gt 12 +2.3: +4,5

Gl +18,0; +o0

G2 +42,5; +o0

Gt3 +62; +o0
>G*
<G4 +75; +oo

Ta6muua 1.5. Tpexnensr oTHOCHTENBEHOTO 3aTyXaHust s 1/3-0kTaBHBIX GriIbTpoB nepBoro kiacca TouHoctu mo [OCT
17168.

3aryxanme, 1b, 1/3-okTaBHBIX GUILTPOB 1-

OrtHocHuTEeabHASE YacToTa, f/fm
0ro KJIacca TOYHOCTH

0,2 Ot +75,0 110 o0
0,25 Or +68,0 10 ©
0,5 Ot +45,0 1o
0,7937 Ot +14,0 510
0,8909 Ot 0,5 go +6,0
0,9439 Ot -0,5 no +1,0
1,0000 Ot -0,5 mo +0,5
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3aryxanmue, 1b, 1/3-okTaBHBIX GUILTPOB 1-

OrtHocHuTeabHASE YacToTa, f/fm
0ro KJIacca TOYHOCTH

1,0595 Ot 0,5 go +1,0
1,1225 Ot 0,5 1o +6,0
1,2599 Ot +14,0 o «©
2 Ot +45,0 0 o
4 Ot +68,0 110 00
5 Ot +75,0 10 ©

Tabmmma 1.6. IIpenensr oTHOCHTENBHOTO 3aTyXaHUA A1 1/3-0KTaBHBIX QMIIBTPOB HYJIEBOTO Ki1acca ToUyHOCTH o MOK
1260.

3aryxanue, 1B, 1/3-okTaBHBIX GUILTPOB (-

OTHOCHUTEIbHAS YacToTa, f/fm
0ro KJIacca TOYHOCTH

1,000 00 -0,15; +0,15
3852 g; -0,15; +0,2
égig Ig -0,15; +0,4
091955 015,411
oot 2 015,448
i(l):égi (2)2 +2,3; +4,5
077257 16,0,
éggi ng +42,5; +oo
032748 162 4

23?2&13 p +75; +o0

Kanan u3mepenmnii - BbIOOp KaHaza MOAYJS JIIsl OTOOpaKeHUs CIIEKTpa.

Ycpeanenne, ceKk - YCTaHOBKAa IPOJOJDKUTEIBHOCTH YCPEIHEHHS CIEKTPOB. 3HA4YEHHUS
YCPEOHEHHUs] MOXHO JMOO BBIOMpaTh M3 CIMCKa, JUOO0 BBOAMT C KIaBUATyphl. MakcumanbHOE
yepennenue 200 ¢, munnmansHoe yepennenue 0,1 c.

Onaxok UHTerpajbHblii ypOBeHb BKIIIOUACT/BBIKIIIOUAET 0TOOpakeHNEe MHIUKATOPOB JIH-
HEMHOYAaCTOTHON XapaKTePUCTUKU M YAaCTOTHBIX XapakTepucTtuk tuna A, B, C, D. [Ipu BxitoueH-
HOM (uiaxkke, 1o Haanuceio MHTerpajbHbIi YyPOBeHb BHIOMpPAaEM BHJ aMIUIUTYJHO-4aCTOTHOU
XapaKTepuCTUKU: JuHeHass AUX, To ecTh 6€3 KOPpEeKIMH WM OTHOCUTENbHAsI YaCTOTHAs Xapak-
tepuctuka A, B, C, D ('OCT 17187). lllymoMepsI AOTKHBI UMETh YACTOTHYIO XapaKTEPUCTUKY A.
[ymoMmepsl, BKIIt0Uasi MUKPOGOH, JOMOJIHUTEIBHO MOTYT UMETh YaCTOTHBIE XapakTepucTuku B, C,
D unu Hexotopble u3 HUX cornacHo Tabmuue 1.7. [Ipu BrimoyeHnu ¢raxka MHTErpajbHbli ypo-
BeHb 0TOOpaXaroTCsl BEPTUKAJIbHBIE MHIMKATOPHI U IIKaJIa CO 3HAUEHUSIMU UHTErpaIbHBIX YPOBHEH
6e3 koppekuuu (auHerHas AUX) u ¢ BeIOpaHHOM koppekuueil. CriekTp oToOpakaeTcst ¢ BbIOpaH-
HOM KOppEKLHEH YaCTOTHOM XapaKTEepUCTHKU. Bce MakcHMMallbHble, MMUHUMAJbHBIE U CPEIHHE
CHEKTPBI PACCUUTHIBAIOTCS C BHIOPAHHON KOPPEKLIKEH.
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Tabuuma 1.7

HoMuHaIbHAS OTHOCHTEeTbHASI YACTOTHAS XapaKTePUCTHKA IIymMmoMepa, 1b

yacrora, I'lm A B C D
10 -70,4 -38,2 -14,3 —26,6
12,5 —63,4 -33,2 -11,2 —24,6
16 -56,7 -28,5 -8,5 —22,6
20 -50,5 —24,2 —6,2 -20,6
25 44,7 -20,4 4,4 -18,7
31,5 -394 -17,1 -3,0 -16,7
40 -34,6 -14,2 -2,0 14,7
50 -30,2 -11,6 -1,3 -12,8
63 —26,2 -9,3 -0,8 -10,9
80 -22,5 -7.4 -0,5 -9,0
100 -19,1 -5,6 -0,3 1,2
125 -16,1 4,2 -0,2 -5,5
160 -13,4 -3,0 -0,1 —4,0
200 -10,9 -2,0 0 -2,6
250 -8,6 -1,3 0 -1,6
315 —6,6 -0,8 0 -0,8
400 —4.8 -0,5 0 -04
500 -3,2 -0,3 0 -0,3
630 -1,9 -0,1 0 -0,5
800 -0,8 0 0 0,6

1000 0 0 0 0
1250 +0,6 0 0 +2,0
1600 +1,0 0 -0,1 +4,9
2000 +1,2 -0,1 -0,2 +7,9
2500 +1,3 -0,2 -0,3 +10,4
3150 +1,2 -0,4 -0,5 +11,6
4 000 +1,0 -0,7 -0,8 +11,1
5000 +0,5 -1,2 -1,3 +9,6
6 300 -0,1 -1,9 -2,0 +7,6
8 000 -11 -2,9 -3,0 +5,5
10 000 -2,5 —4.3 4,4 +3,4
12 500 4,3 -6,1 —-6,2 +1,4
16 000 —-6,6 -84 -8,5 -0,7
20 000 -9.3 -11,1 -11,2 2,7

Tun ycpenHenusi - BbIOOp TUIA pEeKMMa HAKOIUIEHUS U YCPEIHEHUs CHEKTPOB: JIMHEHHOE
VI DKCIIOHEHIMAIBHOE.

HNuTterpupoBanue/nudg. - Boi6op Buga o0paboTKu curHana: aBoitHoe auddepeHnupona-
Hue, nuddeperurpoBanue, 6€3 00pabOTKH, HHTETPUPOBAHUE, ABOWHOE MHTEIPUPOBAHHE. JTO MO-
JIE3HO MPH paboTe ¢ TaTYMKAMU CKOPOCTH U JATYUKAMHU YCKOPEHUSI.

Tun npeacraBiaeHust - BEIOOp TUIIA MPEJICTABICHUS: Cpe/lHEe KBaPAaTUYHOE WM MTUKOBOE
3HaYEHHUE.

B none KomMeHnTapuii 1/l 3anMcl MOXKHO 3aHECTH JII00YI0 HEOOX0AUMYI0 HH(POPMAIIUIO,
MakcuMaibHas anuHa - 200 cumBosoB. Ona Oyzner no0OaBieHa B BHUJIe KOMMeHTapus B ¢ailil npu
3aIMCH pe3yabTaToOB 0OpabOTKH CUTHATIA.

Ortobpaxenue mo Y — BbIOOp jorapudmuueckoro (B 1b, OTHOCUTENHLHO OMOPHOTO 3HaYe-
HUS JUIS BBIUMCIIEHUS B 1b) MM JUHEWHOro macmraba (B €IMHHMIIAX M3MEPEHHs) OTOOpaKeHus
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criektpa. OnopHoe 3HaYeHHE 71 BbIUMCIIeHus Ab 3amaercs B nporpamme PepakTupoBanue gaii-
JIOB IIAPaMeTPOB.

B none UnTepBan pacuera, cek BHOCUTCS BPEMEHHOW HHTEpBAI pacyeTa JOMOJHUTEIb-
HBIX TpaUKOB B ceKyHax. MakcumanbHO Bo3MoxkHOe 3Hauenue uarepsaia 1000 ¢, MunumansHOe
10 c.

Bxuttouast/Bikimouas graxxkku B paMke [omoJiHUTeIbHbIE OKHA MBI UMEEM BO3MOKHOCTH
Oojee MOAPOOHOrO HCCIEeNOBaHUS CHEKTpa. MOXXKHO MOCMOTPETH CJEAYIONIME XapaKTepUCTUKU
CUTHana: crekrporpamma, 3D-criekrporpamma, IpoxoaHasi, MpoxXoaHas o01as, IpoXoaHas rapMo-
HUK.

JlonosHUTENbHBIE OKHA ONMUCHIBaIOTCS B MyHKTE 1.3.1 /Jlononnumensusie okna HacTosmero
PykoBoacTBa oneparopa.

B pamke /lonosHuTe bHbIE TpaduKH i 0TOOpaXkeHHs Ha rpadUIecKoM IoJIe Iporpam-
MbI Jlo1€0KTaBHBIH CIEKTP MaKCUMaJIbHBIX, MUHUMAJIBHBIX U CPEAHHUX CIIEKTPOB, a TAKXKE 3a/1aH-
HOro criektpa (daiija (HopMa)) HEOOXOAUMO YCTAaHOBUTH COOTBETCTBYIOIIUE (MIAKKH. YCTaHOB-
ka/cHaTre (raxka MakcMMAaJbHBIH MO3BOJIAET BKIIOYUTH/BBIKIIOUYUTH 0TOOpAKEHHE MaKCHUMAllb-
HOTO CIEKTpa CHrHaya. YcTaHoBKa/cHsATHE (uakka CpeaHMil 1MO3BOJISIET BKIIOYUTH/BBIKIIOYUTH
0TOOpaXeHHe CPEeHEro CIeKTpa CUTrHaja. Y cTaHOBKa/cHATHE (uiakka MUHUMAJBHBIN [103BOJISIET
BKITIOYHTH/BBIKITIOUUTH OTOOpa)KEHUE MUHUMAIILHOTO CTIIEKTpa CUTHAJIA.

[Ipu ycranoBneHHbIX ¢uaxkkax MakcumaibHblil, MunumManbublidi 1 CpeaHuii B r1aBHOM
OKHe TporpaMMmsbl Jlo/1eOKTaBHBIN CHIEKTP B Tpaduueckoid yacTu OyayT OTOOpa)xkaThcsi BBHIOpaH-
HBIC JIOTIOJTHUTEIbHBIC TpaUKH, a B IMOJIC MHIUKATOpA | MH= 50c |, pACIOJIOKEHHOTO IT0J] KHOTI-
Kol 3amMch, HAYHETCS] OTCUET BPEMEHHM YCTAaHOBJICHHOI'O MHTEpBajia AJi pacyera JOMOJHUTENb-
HbIX rpadukoB (MakcumanbHbii, MakcumanbHbiid 1 CpeHuii).

Jliia oroOpakeHHs B IJIaBHOM OKHE mporpammbl Jlos1eoKTaBHBIA cleKTP B rpaduyeckoit
YacTH 3aJlaHHOTO criekTpa (Paiia (HopMa)) HEOOXOIUMO CHavalla yKa3aTh AUPEKTOPHIO, T Xpa-
HUTCS 3TOT ¢aiin. J{ns storo, B okue HacTpoiika mapaMeTpoB 10/1€0KTABHOI0 CIEKTPA HAXaTh
KHOIIKY .|, PACIIOJIOKEHHYIO 0] Haamnuchio CoxpaHeHue U BOCcCTaHOBJeHHe (ailioB cipasa oT
Haanucu Hopma, u B cTaHAapTHOM OTKPBIBLIEMCSI JUAJIOIOBOM OKHE yKa3aTh JAUPEKTOPHIO, I7ie
xpanutcsi (¢aiin 3amanHoro crekrtpa. Jupekropus mo ymomdanuro — C:\ZetLab\config\. [anee,
YCTaHOBUB/CHAB (priaxkok daiij (HopMa), MOXKHO BKJIIOUMTH/BBIKIIOUUTE OTOOpaKEHHUE 3aJaHHOTO
CIIEKTpA.

Otoii pyHKUHMEH yn1o0HO BOCHONIB30BaThCs, KOT/Ia HAJ0 OTCIEAMTH MPEBBILICHWE CUTHAJA
HaJl 3aJJaHHOM CHEKTPAJIbHONU XapaKTEPUCTUKOM.

daiin (HOpMa) co37aeTcss U peAaKTUpYeTCs JIIOOBIM TEKCTOBBIM PEIAaKTOPOM, HalpHMeEp,
NotePad, u momken umersb pacimperne *.nrm. Ctpykrypa daiisa 10/KHA UMEET CIIEAYIOMINUN BUIT:

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

10000.0 100.

B neBrIii cTON0€1 3aHOCATCS YacTOTHI 10 MOPSIAKY BO3pacTaHus CBEPXY BHHU3 B repiiax, BO
BTOpOH — ypoBeHb B Aeuunbenax. PaznenutenemM Mexay 3HaU€HUSMHU 4aCTOThI U COOTBETCTBYIOIIUM
YPOBHEM Ha 3TOH 4acTOTE SIBJISIETCS MPOOet.

JlononHuTeNbHbIE TpapuKu omuchkiBaioTcs B nyHkTe 1.3.2 /[Jononnumensusie zpagpuru
HacTosuero PykoBoacrea oneparopa.

ITon Hagnuceto CoxpaHeHHMe M BOCCTAHOBJICHHE (PAWJIOB, HAXOAATCS KHOIIKH, ITO3BOJISIIO-
1Y€ 3amucaTh WIM OTKPBITh 3alMCAaHHYIO HACTPOWKY mapaMmeTpoB okHa Hacrpoiika mapameTrpos
J0JIEOKTABHOI0 cleKTpa. MOXXHO 3amucaTh HACTPOEHHBIE MapaMeTpbl OKHa B (aiin KoH(urypa-
MU (HECKOJIBKO Pa3IMYHBIX HACTPOEK B pasHble (ailnbl). s 3TOro, mocie HaCTPOWKH, HaXaThb
KHOIIKY .../, pPaCIIOJIOKEHHYIO cIpaBa oT Haanucu Kondgurypanus — 3anuch, 1 B CTaHIapTHOM OT-
KPBIBLIEMCSl IMATIOTOBOM OKHE yKa3aTh JUPEKTOPHIO JUIs COXpaHeHUs (aiina u 3a1aTh UMS 3TOMY
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daitny. daiin B yKa3aHHYIO TUPEKTOPHUIO 3aMHUIIETCsA ¢ pacimperreM *.dsp. ITo ymoruaHuio am-
pexropust s 3anucu — C:\ZetLab\config\. [Ipu mocnenyroieii paboTe MPOCTO OTKPHITH 3aMuCaH-
HBI paHee ¢aiin KOHPUrypauu ¢ COXpaHEHHBIMH HACTPOMKAMH M BCE HACTPOMKHU BBICTABATCS B
COOTBETCTBUHM C 3alMCAaHHBIMH JAaHHBIMH B 3TOT (aiin. Jlns oTkpwiTHs daiina KoHUTypanuu
HaXaTh KHOMKY .|, PacloJOXEHHYIO CIpaBa OT HAJIMKCA — YT€HHe, U B CTAHIAPTHOM OTKPbIB-
IIeMCsl JMaJOrOBOM OKHE YKa3aThb AMPEKTOPHIO JJs OTKpBITUS (hailia KOHPHUrypaluu OKHA
Hacrpoiika napamMeTpoB 10/1€0KTABHOI'0 CIIEKTPA.

Knonka IIpuMeHUTH — CIIy>KUT JJI BBOJIA HACTPOEK B NIPOrpaMMmy J10/1€0KTABHbIN CIIEKTP
1 BbIX0Ja u3 okHa HacTpoiika mapaMeTpoB J10/1€0KTABHOI0 CIIEKTPA.

Knonka OTMeHUTB — CIyXUT JUlsl BbIXoAa U3 okHa Hacrpoiika mapamMeTpoB 10/1€0KTaB-
HOr0 creKTpa 6e3 BBoJa HACTpoeK B mporpaMMy Jlos1eoKTaBHBIH CHEKTP

3akpeiTh 0kHO HacTpoiika mapaMeTpoB /1071€0KTaBHOIO crieKTpa 0e3 BBOJA HACTPOCK B
nporpammy JloJIeOKTaBHBIN CIEKTP MOXXHO TaK)X€ M HA)KATUEM JIEBOM KHOIKOM «MBIIIM» Ha
KHOTIKY [E], pacroioxeHHy10 B IPaBOM BEPXHEM YTy OKHA.

1.3.1 JlomoJHHUTEIbHbIE OKHA

1.3.1.1 Cnexkmpozpamma

®naxok CnekTporpaMMa JOJICOKTaBHOTO —aHajIM3a BKIIOYACT/BBIKIIOYAET BpeMs-
YaCTOTHOE pacrpesiesienne curnaia. L{Ber otoOpaxkaer ypoBeHb cnekrpa. Huskue ypoBHH 0TOOpa-
JKAIOTCSl YEPHBIM I[BETOM, BBICOKHE - KpacHbIM (pucyHok 1.10). B BepxHeli yacTu okHa 0TOOpaXka-
€TCsl Ha3BaHHUE CIIEKTpa, Ha3BaHME CaMoro JOIMOJHUTEIBHOIO OKHAa U oToOpakaeMoro kaHaina. Hu-
K€ MBI BUJIUM U3MEpsieMbIe BETMYHHBI (B JAHHOM CIIy4ae 4yacTOTa, BPeMsl U YPOBEHb), UX 3HAYCHHUS
H CAUHHUIIBI USMCPCHUA.

Wl oneokTaBHbIH CNEKTP (1/3) - CnexkTporpamma - Kanani g@@

Yactora 1.00My epema 0.00c ypoeeHs 35.8506(0.001mB)

100

MHTepean, c

100

[MPUMEHTE
Ceyenue

-

125

Pucynok 1.10

[Tepemernenne Kypcopa rpaduka OCyIIECTBISIETCS YCTAHOBKOM yKa3aTess «MBIIIM» Ha TIe-
pecedyeHrne HHTEPECYIOIUX YacTOThl U BPEMEHHU M Ha)KaTUEM JICBOW KIaBHUILIEH «MBIIIN.

MacmrabupoBanue rpaduka CIeKTPOTpaMMbI OCYIIECTBIISIETCS TaK )K€, KaK M B TJIABHOM
okHe nporpammsbl /losieokTaBHblii ciekTp (nyHKT 1.2.1 HacTosimero PykoBoacTBa omepartopa).
MacmTabupoBaHue MO0 YpOBHIO B CIEKTPOrpaMMe OCYIIECTBIISICTCS Ha)KaTHEM JIEBOM KIIaBUIICH
«MBIIINY, TPU TOSBISIOIIUXCS COOTBETCTBYIOIIMUX I'papUUECKUX BUIAX Kypcopa, Ha BEPTUKAIbHYIO
KTy CIIEKTPOTPaMMBI, KOTOpast HaXOAUTCS 1Mo KHonkamu F u T.

[lepenoc rpaduueckoil 1 YMCICHHON WH(OPMALIUU OCYIIECTBISIETCS TaK K€, KaK U B IJIaB-
HOM OKHe mporpaMmbl [loJieokTaBHbII cnekTp (myHKT 1.2.2 Hactosimiero PykoBoacTBa oneparo-

pa).
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Knonka Crapr 3amyckaeT pacueT CIEKTPOB U HAKOIUIEHUE MX B criekTporpammy. [Ipu mep-
BOM 3aITyCKe MporpaMmbl KHomka CTapT o yMOJIYaHUIO HaXKaTa.

Knonka Crom npekpaiiaeT HaKOIUIEHHE B CIEKTPOTpaMMe, BBIUUCIISIET CpeJHEe 3HAUCHUE
CHeKTpa MO Bcel 0TOoOpa)kaeMoil CIeKTporpamMme M OTOOpakaeT B OKHE C TEKYIIUM CIIEKTPOM.
[Tpouecc BBOAA aHHBIX B CepBEpE IMPU 3TOM MPOJOHKAETCSA, U BCE JIPYrHe IMPOrpaMMbl MPOIO0JI-
JKAIOT paboTaTh.

Knonka 3anuceb 1no3BoJsieT 3anucaTh JaHHbIE, HAXOIAUIMECS B OKHE B (ailyl ¢ pacliupeHu-
eM *.grn. HaxaTtue Ha KHONIKY OTKPBIBAET CTaHJAPTHOE JAUAIOIOBOE OKHO, B KOTOPOM IIpejiaraeT-
sl yKazaTh IUPEKTOPUIO JUIsl COXpaHeHus (aiina, u ums storo ¢aina. JJupekropus 1o yMOIT4aHUIO
— C:\ZetLab\resspect\. B nauane ¢aiina uaer onucanue naHHbIX (cM. Tabmuity 1.8). Jlanee umyt
JTaHHbIe B (hopMaTe C IJIaBalolel 3amsiToi, B KauecTBE pa3ieiauTels APOOHON U 11eJI0i YacTH Yucia
UCIIOJIb3YETCSI TOUKA.

Tabiuma 1.8

Crpoxu daiina

Omnucanue

HoneokraBHas - 1/3 — okTaBHas CIIEKTpOrpaMma

Ha3BaHUE CIIEKTPa

Kananl

Ha3BaHWC KaHaJla BBOJa CUTrHaJla

IIpoxon 1

KOMMCHTapPIfI II0JIB30BATECIIA.

Yacrtotusiit guana3oH - ot 1.00I'n o 100000.00I 'z

YaCTOTHBIN TMana3oH

Hara: 04-10-2004

JaTa Havasa 3anucu ¢aiina

Bpemst: 19:00:40

BpeMs1 Havaia 3amnucH ¢aiina

YacTora Bpems YpoBeHb 3aroJIOBKH CTOJIOIOB JaHHBIX

I'g c 1nb5(0.001000mB) €JIMHUIIBI U3MEPEHUS JJAHHBIX

51 100 KOJIMYECTBO CTPOK M KOJIMYECTBO CTOJIOLIOB
2500.0000000 10000.0000000

-45.9350967 166.1005936 cayeHas HiidpopMaLLi

Yacrota %7.2{T'w Bpems %7.2fc yposens %7.2f n1b

3aroJIOBKH CTOJ'I6I_IOB JaHHBIX

B none nox Haanuceto MHTEpBaJI, ¢ - yCTaHABIMBAIOTCS Pa3JInYHbIE MHTEPBAJIBI pacyeTa
CHEKTPOrpaMMbl B CeKyHIaX. 3HauU€HUsI HHTEpBaJla BBOJATCS ¢ KJIaBUAaTypbl. MUHUMaJIbHOE 3HAUE-
Hue natepBana 10 ¢, makcumansaoe 1000 c.

Kuonka IIpuMeHHTh WM KJIaBHUILIA KJIaBUATYPbl «BBOI» 3aIlyCKalOT IPOTPAMMY C H3Me-
HEHHBIMU NTapaMeTpaMu (MHTEPBAJIOM).

Kuonku F, T nox Haanuceio CeyeHHe BKIIOYAIOT JOMOJIHUTENIBHBIE OKHA CIIEKTPOIpPaMMBbI
— CEUYEHHE 110 BPEMEHU U CEYEHHE 10 JacToTe. [Ipy moMoniy 3THX OKOH Mbl MOKEM YBUIETH CIIEK-
TporpamMmy «B paspeszey». OTobpakaeTcsi ce4eHHe TOro MecTa ClIeKTPOrpaMMBbl, I1€ CTOUT Kypcop.

Kuonka LiBeTHOW BWA — NpU HaXXaTOW KHOIKE CIHEKTPOTrpaMM OTOOpa)kaeTcs B IIBETHOM
Buje (1o ymonuanuio). Eciiu KHONKY OTaTbh, TO CIIEKTpOrpaMMa M BepTHKAJIbHAs IIKajla CIIEKTPO-
rpaMMblI (LIBETOBOI aHAJIOT YPOBHS CUTHAJIA) CTaHYT YepHO-0eIbIMU. DTO y100HO, IpU MOATOTOBKE
CIEKTPOrPaMMBI K I1€YaTH.

BeprukanbHas mkaia CnekTporpaMMbl, KOTOpas HaXoAWTCs noj KHonkoil LlBeTHoi Buz,
IIOKa3bIBACT COOTHOLLIEHUE LBETA CIIEKTPOrPAMMBI YPOBHIO.

Jns 3akpbiTusa okHa CrieKTporpaMma Hajo, in6o B okHe Hacrpoiika mapamerpos poJie-
OKTABHOI0 CleKTpa cHATh (iakok Cmekrporpamma B pamke JlomoiHUTe/bHBIE OKHA, 100
Ha)XaTh KHONKY [£J], pacrioNo:KeHHyI0 B IPABOM BEPXHEM YINIy OKHA, pH 9ToM (uaxok Crekrpo-
rpamMMa aBTOMaTHYECKH CHUMETCS

1.3.1.1.1 Cnexmpozpamma - Ceuenue no uacmome.

[Ipn HaxkaTuu HA KHONKY F CHEKTporpaMMbl JTOJICOKTAaBHOTO CIEKTpa 3amyCKaeTcs Mpo-
rpamma Cnektporpamma - Cedenue mo yacrore (pucyHok 1.11). B 3aronoBke okHa oToOpaskaeT-
Csl HA3BaHME CIIEKTpa M 3HAUYCHHE BPEMEHH, 110 KOTOPOMY MPOU3BOAUTCS cedeHne. Huxke, moy 3aro-

1-13



TIporpamma JOJTEOKTABHBIN CIIEKTP ZETLab

JIOBKOM — HM3MEPSIEMbIC BEIMYHMHBI (4aCTOTa, YPOBEHb CHUTHANA (CpEIHEKBAAPATUYHOE 3HAYCHHE)),
HX 3HAYCHUA U CAUHHUIBI U3SMCPCHU.

CHEI{TPDFPEMME - CeqMeHMe No HacToTe Ha ... D@B‘

Hactora 6300.000My, Y¥poeeHe 1175806

120 I

100
&1

(&1

40 T 2

1 =l 25 1235 530 315k 16k S0k

Pucynok 1.11

Ilepemerias kypcop rpaduka okHa JloseokraBHblii ciekTp — CriekTporpamMmma (pUcyHOK
1.10) BgoNp BpeMEHHOW OCH MOXKHO IPOAaHATU3UPOBATh MOBEICHHUE CIIEKTpa B JII000H BHIOpaHHOI
MOMEHT BpPEMEHH. YCTaHOBUB KypcOp B OKHE CHEKTPOrpaMMbl Ha MHTEPECYIOIee BpPeMs, B OKHE
Cnexrporpamma - CedeHne Mo 4acTore Ha ...C IMOIy49aeM YaCTOTHBIN Cpe3 HAKOIUIEHHOW CIIEK-
TPOrpaMMBl.

VYnpasieHne KypcopoM M MacHITaOMpOBaHWE TpaduKa OCYHIECTBISIETCS TaK e, Kak U B
IJ1aBHOM OKHe nporpammbl JlosneokraBublii cnektp (myHKT 1.2.1 Hacrosimero PykoBoacTBa ome-
patopa).

Ilepenoc rpaduyeckoil U YMCICHHON MH(OPMALMU OCYLIECTBISIETCA TaKXkKe, KaK U B IJIaB-
HOM OKHE TpOrpaMMbI JI0J1e0OKTaBHBII creKTPaJbHbIH anaau3 (myHkT 1.2.2 Hactosimero Pyko-
BOJICTBA OIlepaTopa).

KHonka 3anMch MO3BOJISIET 3amycaTh MTHOBEHHBIC 3HAYSHHS OTOOPaKaeMOro CEUSHHs I10
4acToTe€ B yKa3aHHOE KypCOpOM BpeMs Ha CIEKTpOrpaMMe B TEKCTOBBIH (hailsl ¢ paclvpeHneM
*.dtn. HaxxaTrie Ha KHOIIKY OTKpBIBAaeT CTAaHAAPTHOE JMAIOTOBOE OKHO, B KOTOPOM IPEJIaracTcs
yKa3aThb JUPEKTOPHIO Ul COXpaHeHMs ¢aiina, u uMs 3toro ¢aitna. IupeKTopus Mo yMOJIYaHUIO —
C:\ZetLab\resspect\. B nauase ¢aitna uaer onucanue nanueix (tabnuua 1.9). Jlanee uayt nanHsie B
dopmare ¢ miaBaroleil 3anaToN, B KaUeCTBE pa3/IeNuTeNs IpOOHOM U LeJI0M YacTH YnCiIa UCIONb-
3yeTcs TOUKa.

Tabmuma 1.9

Crpoxku daiina Onucanune
CriekTporpamMma - ce4eHHe 10 4acToTe Ha3BaHHE CIEKTpa
Kanan 1 Ha3BaHHE KaHaja BBOJA CHUTHaJIa
IIpoxon 1 KOMMEHTapUii MOJIb30BaTEsl.
YacToTHbI# auana3oH - oT 125.00I'n mo 100000.00I'x YaCTOTHBIN JUana3oH
Hara: 04-10-2004 JaTa Hadasa 3anucu ¢aiina
Bpems: 19:00:40 BpeMs1 Hayasa 3anucu ¢aiina
YacTorta YpoBeHb 3aroJ0BKHU CTOJIOLOB JaHHBIX
I'ng MmB €IMHUIBI U3MEPEHMUSI TAHHBIX

Jlnst Beixoga u3 okHa Cnekrporpamma - CedeHme 10 YacTOTe HAl0 HaXaTh KHOMKY [Ed),
PacCIOJIOKEHHYIO B IIPAaBOM BEPXHEM YIUIY OKHA.
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1.3.1.1.2 Cnexmpozpamma - Ceuenue no gpemenu.

[Ipn HaxxaTUW Ha KHOMKY | CHEKTPOrPaMMBI JIOJIEOKTABHOTO CIEKTpa 3amycKaeTcs IMpo-
rpamma Cnexkrporpamma - CedeHue mo Bpemenu (pucyHok 1.12). B 3aromoBke okHa, oToOpaa-
€TCsl Ha3BaHUE CIIEKTPA M 3HAYEHUE YACTOTHI cedeHwms. Huxe, 1o 3aroJJOBKOM — H3MEpPSEMbIC Be-
JMYUHBI (4aCTOTa, YPOBEHb CHTHAJIA (CPEIHEKBAIPATUYHOE 3HAUCHUE)), MX 3HAYCHUS U CIAMHUIIBI
U3MEpEHHUSL.

CnekTporpamma - CeqeHWe No BpeMEHM Ha 63. .. D@g‘

Bpema 7.00c Y¥poeeHe 117 .58a6 Janmce

120
100
g0
&0

. i MN\
40 B0

Pucynok 1.12

[&0]

[Tepememas kypcop rpaduka okHa JloneokTaBHbIi criekTp — CnekTporpaMma (pUCyHOK
1.10) Bmosib BpEMEHHOM OCH MOXKHO MPOaHATU3UPOBATH IMOBEICHUE 000 BEIOpAaHHON YacTOTHI BO
BpEMEHHU. Y CTaHOBHUB KypCOp B OKHE CIIEKTPOrpaMMBbI Ha HHTEPECYIOIIYIO 4acToTy, B okHe Crek-
Tporpamma - CedyeHue o BpemMeHH Ha ...I'ty oToOpa3uTcs ee 4acTOTHBIN cpe3 BO BpeMeHH (Bpe-
Ml 32 KOTOPOE TIPOM30IILIO HAKOTICHHE CIIEKTPOB).

VYnpaBieHne KypcopoM M MaclITaOMpoBaHHE Tpaduka OCYIIECTBISIETCS TakK Ke, Kak U B
TJIABHOM OKHE TporpaMMmbl J10JIeOKTaBHBIH cHeKTpaibHblii anaau3 (myHkT 1.2.1 HacTosmiero
PykoBonacTBa oneparopa). IlepeHoc rpadudeckoit U 4uCIeHHONH WH(OPMAIMK OCYIIECTBISECTCS
TaKXe, KaK U B TJIABHOM OKHE MPOrpamMMbl Y3KOMOJIOCHBIH cnekTp (myHKT 1.2.2 HacTosimiero Py-
KOBOJ/ICTBA OIIEPATOPA).

KHonka 3anMch 1M03BOJISIET 3amKcaTh MTHOBEHHBIE 3HAUEHHS OTOOPaKaeMOTO CEYSHHS I10
4acTOTe B yKa3aHHOE KypCOpOM BpeMsi Ha CIIEKTpOrpaMMe B TEKCTOBBIM (aill ¢ pacimupeHuem
*.dtn. HaxxaTrie Ha KHOIIKY OTKpBIBaeT CTAHAAPTHOE JAMAIOTOBOE OKHO, B KOTOPOM IpeyiaraeTcs
yKa3aTh JUPEKTOPHIO Ul COXpaHeHMs ¢aiina, u uMs 3toro ¢aitna. IupeKTopHs N0 yMOTYAHUIO —
C:\ZetLab\resspect\. B nauane ¢aiina umer onucanue AaHHbIX (cM. Tabmuiyy 1.10). lanee umyt
JlaHHbIe B (hopMaTe ¢ IUIABAIOIIeH 3ansATo|, B KaUeCcTBe pa3AeuTess IpoOHOM U 11esI0i yacTu Jncnia
UCTIONIB3YEeTCS TOUKA.

Tabmnuma 1.10

Crtpoxku (aiina Onucanue
CrekTporpamma - C€4eHre 1o BpeMeH! Ha3BaHHE CIIEKTpa
Kanain 1 Ha3BaHUE KaHaJa BBOJIA CHTHAJIA
IIpoxox 1 KOMMEHTapHi 110JIb30BATEIS.
Bpemennoit muanazon - 20.00 ¢ BpEMEHHOM JMarna3on
Hara: 04-10-2004 JlaTa Havyaua 3amucy Qaitna
Bpemst: 19:00:40 BpeMs Hadasa 3anucu (aiina
Bpems VYposenn 3aroJIOBKU CTOJIOIIOB JaHHBIX
c MB €IMHUIIBI H3MEPCHHS JaHHBIX

1-15



TIporpamma JOJTEOKTABHBIN CIIEKTP ZETLab

Jlns Beixona u3 okHa Crnekrporpamma - Cedenne mo BpeMeHH Halo HaKaTh KHOMNKY [Ed],
PacCIOJIOKEHHYIO B IPABOM BEPXHEM YIUy OKHA.

1.3.1.2 3D-Cnexmpozpamma

Onaxok 3D-CnekTporpaMma J0J€OKTaBHOTO aHaIKM3a BKIIFOUACT-BBIKIIIOUAET 00BEMHOE
H300pakeHIEe BPEMsI-4aCTOTHOTO pacipeacieHus curuaia (pucynok 1.13).

Wl floneoxTaHbIH cnextp (1/3) - 3-D Cnekrporpamma. .. Q@@

MHTEpBan, C

100.0

Pucynok 1.13

B BepxHeil yacTu okHa oTOOpa)kaeTcs Ha3BaHUE CIEKTPa, HA3BaHME CaAMOI'O JIOTOJIHUTEINb-
HOT'O OKHA U 0TOOpakaeMoTo KaHaa.

I[BeT oToOpakaeT ypoBeHb cnekTpa. Huzkue ypoBHHM 0TOOpa)karoTCsl YEpHBIM LIBETOM, BBI-
cokue — kpacHbIM (pucyHok 1.13). ITo ymomyanuro 1BeT ¢ona 3D-cniekTporpammsel yepHbiid. [Ipu
JIBOMHOM ILIETYKE MPaBON KHOIKHU «MBIIIM» MO CIEKTpOorpaMMme LBeT (poHa CIEKTPOrpaMMbl MEHsI-
eTcs: YepHbIi Ha Oenblii 1 HaoOopoT (Ha pucyHke 1.13 uBer ¢ona Oenbiit). Haxxumast Ha J1eByIo
KHOIIKY «MBIIIN» U TIepeMeliasl ee 1o SKpaHy, MOKHO IOBOPAaYMBATh CIIEKTPOTpaMMy IO OcsiM X U
Y. Ilpu Ha)KaTHH HA MIPABYIO KHOTIKY «MBIIIM» M TIEPEMEIIEHIH «MBIIIH M0 SKPaHy CIIEKTPOTrpam-
Ma MOBOpayMBaeTcss BOKpYyr ocu Z. Ilpu 1BOMHOM Iienquke MO JeBOW KHONKU «MBIIINY» CIIEKTPO-
rpaMMa BO3BPAIIAETCs B UCXOIHOE COCTOSTHUE.

3D- cnekTporpaMMy MOXHO YBEJMYHUTH WM YMEHBIIUTH TPU MMOMOIIN POJIMKA — MOMeEIIae-
T yKa3aTelb «MBIIIN» Ha CHEKTPOrpaMMy, MPOKPYUHUBAETE POJIUK «HA ceOs» — N300pakeHUe yBe-
JMYUBACTCS, «OT Ce0s» — YMEHBINACTCH.

Knonka Crapr - 3amyckaeT pacyeT CHEKTPOB M HAaKOIUIEHHE MX B clieKTporpammy. IIpum
NIEPBOM 3aITyCKe MporpaMMbl KHOTKa CTapT Mo yMOJYaHUIO HaXKaTa.

Knonka Crtom - mpekpalaeT HakoIJeHHe B CIIEKTPOrpaMMe, BBIYUCISIET Cpe/iHee 3HaUCHUe
CIeKTpa O BCeH OTOOpa)kaeMoil CIIEKTporpaMMe M OTOOpakaeT B OKHE C TEKYIIMM CIIEKTPOM.
[Iporecec BBOJa JaHHBIX B cepBepe MPU 3TOM MPOJOKACTCS M BCE APYrHe MPOrpaMMBbl MPoIoKa-
10T paboTaTh.

KHomnka 3anuck 1Mo3BoJIseT 3ancaTh HAKOIJICHHbIE IaHHbIE TPOXOAHOM CUrHalla Ha 3a/1aH-
HOM 9acTOTe B TEKCTOBBIH (aiin ¢ pacumpenuem *.dtn. HaxaTtie Ha KHOMKY OTKPBIBAET CTaHIAPT-
HOE JMaJIOrOBOE€ OKHO, B KOTOPOM IpejajiaraeTcsi yKazaTh AUPEKTOPUIO JUIl COXpaHEHUs Qaiina, u
ums otoro (daiina. B manpHelnieM, 3TH JaHHBIE MOYKHO MCIOJB30BATh NPU TIOCTPOCHHUU TpPEeXMep-
HOT'0 M300pa)KeHMs 3alMCAHHBIX JaHHBIX B MIPOrpaMMax TPEXMEPHOTO MOJEIUpoBaHus. Jupekro-
pus o ymomuanuio — C:\ZetLab\resspect\. CtpykTypa (aiiina TpexMepHOH CIIEKTPOrpaMMbl TaKast
ke, Kak M 'y IByXMEepHOil (AByXMepHas crekTporpamma onucana B myHkTte 1.3.1.1 Cnexkrporpam-
Ma Hacrosiiiero PykoBojcrea oneparopa).

B none nox Hagnuceio MHTEpBaJ, ¢ yCTaHABIMBACTCS MHTEPBAJ pacyeTa CIeKTPOrpaMMbl
B CEKyHJaX. 3HaYCHHs MHTEpBaja BBOJATCS C KJIIAaBHATyphl. MakcHMaabHOE 3HAaYCHHWE WHTEepBaia
1000 ¢, muaumansaoe 10 c.

1-16



ZETLab Tporpamma JOJIEOKTABHBIN CITEKTP

Knonka IIpuMeHNTHh WIN KJIaBUIIA KJIABHATYPhl «BBOA» 3aIlyCKAlOT MPOrpaMMy C H3Me-
HEHHBIMU [TapaMETpaMH.

BeprukanbHas mkana, KoTopas HaxoauTcs moj kHonkoil IIpuMeHMTB mokasbIBaeT cOOT-
HOILIEHUE 1IBETA CIIEKTPOrpaMMbl YpoBHIO (B 1b).

Jliist BbIX0/1a U3 OKHa 3D-criekTporpaMma HaJo HaXkaTh KPECTHUK [E], pacIionoKeHHbIH B Ipa-
BOM BEPXHEM YIJy OKHA.

1.3.1.3 Ipoxoounasn

[Tpu Brimtouenuu axxka IIpoxoaHas MOSIBISETCS OKHO C MPOXOAHON XapaKTEPUCTUKOM 110
yacTore (BepTHKAIBHBIN pa3pe3 crieKTporpaMmsl) (pucyHok 1.14).

B BepxHeil yacTu okHa 0TOOpa)kaeTcsi Ha3BaHUE CIEKTPa, HA3BAaHME CAMOTO JIOTIOJHUTEIb-
HOTO OKHAa W OTOoOpaskaeMoro kaHaja. Hipke Mbl BUAMM H3MepsieMble BEJIMYMHBI, UX 3HAYEHUS U
€/IMHUIIBI U3MEPEHUSI.

Kuonka Crapr - 3amyckaeT pacyeT CIeKTPOB U HAKOIUIEHHE UX B MPoxoHy0. [Ipu nepsom
3arycKe nporpaMmsel kHorka CTapT 0 YMOJIYaHUIO HaXKaTa.

Knonka Crtomnm - mpekpaiaeT HaKOIUICHHE B MPOXOJHOM, BBIYMCISET CpelHee 3HAUCHUE
CIeKTpa MO BCel 0TOOpa)kaeMoil CIIEKTporpaMMe M OTOOpakaeT B OKHE C TEKYIIUM CIIEKTPOM.
[Tpouiecc BBOJa JaHHBIX B CEpBEPE MPU ITOM MPOJOIHKAECTCA U BCE IPYTHe IPOrpaMMBbl MPOA0IKa-
10T paboTaTh.

Wl AoseoxTaenpin cnektp (1/3) - Mpoxoanas - Curxand Q@@

Bpema 4.30 MuH
yposens 117.9746(0.001MB)

Monoca( M)

100
25.00

“YacTaTa(ry
| 12500 |
MHTEpBan(m)

20.00

| ToMMEHUTE |

0 2 4 6 (=]

Pucynok 1.14

Knonka 3anmucp no3BoJIs€T 3aMcaTh HaKOIJICHHbBIE JAaHHBIE TPOXOJHOM CUTHaNIA Ha 3aaH-
HOM 9acTOTe B TEKCTOBBIH (aiin ¢ pacumpenuem *.dtn. HaxaTtie Ha KHOMKY OTKpBIBACT CTaHIAPT-
HOE JMaJIOrOBOE€ OKHO, B KOTOPOM IpejajiaraeTcs ykaszaTh AUPEKTOPUIO Ul COXpaHeHHs (aiina, u
ums storo Qaitna. Jlupekropus no ymonuanuio — C:\ZetLab\resspect\. B nauane daiina uger omnu-
CaHMe JaHHBIX, Jlajiee UAYyT JaHHbIEe B (hopMmaTe C IJIaBarollei 3alsTol, B KauyecTBE pa3eiuTelis
IpoOHOM W 1eNoM dYacTH 4Yucia ucnosb3yercss Touka. CTpykTypa aiina mnpeacTaBiieHa B
tabmune 1.11.

B mone mox nagmucero [Moaoca(I'm) oToOpaxkaeTcsi 3HaYEHUE MOJOCH aHAJIW3a B repIiax.
[Tosnoca npomyckaHnust 3aBUCUT OT YacTOTHI, T.€. IPU U3MEHEHUH YaCTOTHI IEPECUUTHIBAETCS U IO-
joca.

B none nox Hagnucso Yacrora(I'm) ycraHaBIMBaeTCs 4acToTa B repuax. 3Ha4eHHs 4acTo-
ThI BBOJSITCS C KJIaBUATYPBI.

B none nox Haanuceio MHTEpBa(M) yCTaHABIMBAETCA UHTEPBAJ pacueTa B MUHYTaX. 3Ha-
YEeHHs] UHTepBajla BBOAATCA C KJIaBHATypbl. MakcMMallbHOE 3HaYeHHE UHTEpBaJIa ONpeaesIeTcs na-
paMeTpaMu KOMITbIOTEPa, MUHUMabHOE 1 muH.

Kuonka IIpumMeHHuTh WM KJaBHILA KJIaBUATYPbl «BBOI» 3allyCKalOT MPOrpaMMy C U3Me-
HEHHBIMH [TapaMeTpaMH.
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Tabmuma 1.11

ZETLab

Crpoxu daiina

Onucanue

[IpoxoxHas XapakTepHCTHKA TOJICOKTAaBHOTO CIIEKTPa

Ha3BaHUEC CIIEKTpa

Curnan 2

Ha3BaHHUC KaHajla BBOJAa CHTHaJIa

Bubponpeobpazosatens 1

KOMMeHTapI/Iﬁ II0JIB30BAaTECIIA.

Yacrora - 8000.00 TTosoca - 1700.00

TapaMeTphl IPOXOAHOHN B reprax

Hara: 02-09-2004

JlaTa Hadaya 3amuc ¢aiina

Bpems: 18:10:22

BpeMs1 Havaa 3anucH ¢aiina

Bpewms YpoBeHb

3aroJIOBKH CTOJIOLIOB JaHHBIX

MUH 15(0.001000MB)

€ANHUIBI U3SMEPEHUA JaHHBIX.

Jlis Beixojga u3 okHa IIpoxoaHasi HAJO HaKaTh KPECTHK (B, pAaCIOIOKEHHBIM B MPaBOM

BEPXHEM YIIIy OKHA.

1.3.2 domognurtejbHbie rpaguKu

[Ipu ycranoBke B okHe HacTpoiika mapamMeTpoB [10/I€OKTABHOI0 CHEKTpPa (hIaXKoB
MaxkcumanabHblii, MuaumaiabHblii, Cpennuii 1 ®aiia (Hopma) B pamke JlonmosHHuTeIbHBbIE
rpaukH u uHTEpBasa pacuera B noje MHTepBa pacyera Ha rpadUyecKoM MoJie INIaBHOTO OKHA
nporpamMMbl  J10JIeOKTaBHBI CHEKTP NMOMHMO MTHOBEHHOTO (TEKYIETO) CIEKTpa OTOOpassrcs
MaKCHMAaJIbHbIH, MUHUMAJIbHBIH, CPEIHUI U 3aJaHHbIN CrIeKTphI (pucyHok 1.15).

JoneoxtasHeim cnexTp (1/12) - CrurHani

O

HacTota 5153.22MNy
Make 115.75a6(0.001mE)
Cpen 101.39a6(0.001ME)

120

100

a0

&0

408

YooeeHe(CK3) 115.750B(0.001mE)
Mun  35.850B(0.001mE) Crapt

MapameTpel

T oo
3anuce
[M=390¢c
o n

09716 5.131 3868 244.1

124k 9,716k 51.31k

Pucynok 1.15

WuTepBan pacuera xapakTepuU3yeT OTPE30K BPEMEHH, 3a KOTOpPbI OyayT HaKaIrulMBaThCs

MAaKCUMAJIbHBIC U CPCAHNEC 3HAYCHUA CIICKTpaA.

CpaBHMBasi MakCUMaJIbHble, MHUHUMAaJbHbIE W CpPEJHUE 3HAYEHUS CHEKTpa C 3aJaHHBIM
criektpoM (Daiin (HopMa)) MOKHO ONPEIETUTh Pa3Inuue MEXTY PEeabHBIM M 3a/IaHHBIM YPOBHEM

CIIEKTpA.
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ZETLab Iporpamma B3AVMHBIN Y3KOIOJIOCHBIN CITEKTP

2 TIporpamma B3AMMHBIN Y3KOIIOJIOCHBIM CIIEKTP

2.1 Ha3HauyeHHe NPOrpamMMbl

[Iporpamma B3auMHBbIi y3KONOJOCHBIH CIIEKTPAJIBbHBIA aHAJM3 MPEIHA3HAYCHA 111 B3a-
MMHOI'0 YaCTOTHOT'O aHaJIM3a CUTHAJIA U MPOCMOTPA PA3IMYHBIX CIIEKTPATBHBIX XapaKTEPUCTHUK.

2.2 OnucaHue NporpamMmbl

Jlns 3amycka nporpaMMbl B3auMHBIN y3KOMOJIOCHBINH CHEKTP B MEHIO AHAJM3 IMaHETU
ZETLab Beibepure KomManay B3auMHBIil y3KomoJ0cHbIH ciekTp (pucynok 2.1). Ha skpane mo-
HUTOpa oToOpaXkaeTcsi pabouee OKHO MPOrpaMMbl (PHCYHOK 2.2). MTHOBEHHBIN B3aMMHBIM CIIEKTP
PacCUUTHIBACTCA KOMIUIEKCHO COMPSKEHHBIM MEPEMHOKEHUEM CIIEKTPOB JIBYX KaHAJIOB, MOJIY4EH-
HBIX C MMOMOIIBIO npeodpa3oBanuss Pypbe. B 3aronoBke okHa oToOpa)kaeTcs Ha3BaHUE CIIEKTpa U
Ha3BaHME OTOOpaXKaeMbIX KaHAOB. Hinke — u3MepsieMble BEIUYUHBI (4aCTOTa, YPOBEHb CHTHANA),
WX 3HAYEHUS U €AUHUIIBI U3MEPEHUSI.

L Baaumubin yarononocHbi# cnektp - Kanan1-Kanan2

Yactota 24.80 Ty
YpoeeHe{CK3) 2.758e-017 MB*MB

CrapT

AHanuz Wameperue Ore 8e-011
Cton
@ Y3KoN0AOCHBIN CNEKTP Januce
(m| LoneokTaBHbIi cekTp i R=1.09-017
[ Eaavmbi Y3KOMOAOCHBIN CEKTP | =2.53e-017

F=66.80

@ B3aumMHBIM A0NE0KTABHBIN CNEKTP L
| Kg=0.9475

¥ ¥ 4e-011
E] B 3auMHBIN KOPPEAAUMOHHEIN aHANUS e
@ AHANUE HENMHENMHBIX UCKSKEHWI A2=5 936017
@ MopRakoBbIA aHanus Hr=0.767
1 . 2e-011 =
@ MoaaneHeIl aHanus | Hi=1.78

Hm=1.95
| Km=537e-017

@ licTorpamma

Pucynok 2.1

[

50 100

Pucynok 2.2

IIpumeyanue: MpoOrpaMMy MOXKHO 3aIlyCTHUTh HEIMOCPEICTBEHHO W3 paboveidl AUPEKTOPUH
ZETLab (o ymonmuanuto: c:\ZetLab\). Vims 3amyckaemoro aiina: VSpectr.exe.

2.2.1 YupapjeHue KypcopoM M MacIITadupoBaHue rpaQ)uKoB

Ilepemerienne kypcopa Ha Hy’KHYIO 4aCTOTY OCYLIECTBIISIETCS. HECKOIBKUMH CIIOCOOAMU:

- IOCTaBUTh KypCOp «MBILIN» Ha HY»KHYIO YaCTOTY U HaXKaTh Ha JIEBYIO KHOIIKY;

- IPY IOMOIIM POJIUKA «MBIIINY;

- IpY IOMOIIM KHOMOK «A» - BIIeBO; «W» - BBepx; «D» - BIIpaBo; «S» - BHU3.

MacmrabupoBaHue YUCIOBOM OCH MPOUCXOAMUT MPU MOMOIIY MaHUITYJIATOpa «MbIIb». [le-
pemelas ykasaTellb «MBIILN» BAOJb OCEH, yKa3aTelb, B 3aBUCUMOCTU OT CBOETO MECTOHAXOXKIe-
HUS, MEeHsIeT BHeHUI Bua. Hajo moxknarees, Korjaa yka3aTellb «MbBIIIN MPUMET HYKHBIM BHEIII-
HUM BUA U, TMOO ILEIKHYTh JEBOH KHONKOW «MBIIIN», TM00 MPOKPYTHTH «POJIHK». PacTspkeHue

WIHM CcKaThe TpaduKOB MPOUCXOAUT MPHU MOMOIIM yKazaTess Buia: +*, =+ — JJIsl TOPU30HTANb-
HoOit ocu m ], * — JUIsl BepTUKanbHOM ocu. CIBUHYTH IpaduKH BIIPaBO-BJIEBO MM BBEPX BHU3
MO’KHO TIPH TIOMOIIY yKa3aTenst ¢—, —* — Ui TOPH3OHTANBHOM OCH U | l — JUI BEpTUKAJIb-

HO#l ocHu. Ecium mOCTaBUTh «MBEIIIb» B Hadaiao KOOpAUHAT, TO YKa3aTCJib IMPUMCT BUJ X . HpI/I

HaXXaTWUH Ha YKa3aTCJIb TAKOTO BHJA BBIIIOJIHACTCA KOMaHIa ABTOMaCIHTaﬁl/IPOBaHI/Ie mo ocu Y
(aBTOMaCI_HTa6I/IpOBaHI/IC IMPOUCXOAUT I10 YPOBHIO CI/IFHaJ'Ia).
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2.2.2 Tlepenoc rpadguyeckoii u yncaeHHON HHGOPMAIIMH B TEKCTOBbIE PeIaKTOPbI

Jlyis korupoBaHus rpaduka CHEKTpa MPU aKTUBHOM OKHE MPOTPaMMbBI HAXKMUTE KOMOWHA-
o kHonok kinaBuarypel Ctrl + C. I'padux 3anmmercs B 0ydep Clipboard B dopmare *.bmp.
BceraButh rpaguk B 11000i1 TEKCTOBBIN TOKYMEHT MOXKHO OJHOBPEMEHHBIM Ha)KaTHEM Ha KHOIKU
kiaBuatypel Ctrl + V win HaxxaTHeM Ha MPaByIO KHOIKY MBIIINA U BHIOOPOM B MOSIBUBIIEMCS] MEHIO
KOMaHAEI BCTaBUTD.

Jlst komupoBaHusl conpoBoauTenbHON nHpopManuu B 0ydep Clipboard B dhopmare pemnak-
Topa Tekcta Word mpu akTUBHOM OKHE MPOTpaMMbl HOKMUTE Ha KHOMKY KiaBuarypel T (JlaTuH-
ckast) win E (pycckas). BctaButh 3Ty mHbOpMaIuio MOXHO B JIF000H JokyMeHT Word MOXHO OJ1-
HOBPEMEHHBIM Ha)kaThueM Ha kinaBuiu Ctrl + V win HaxkaTHeM Ha MPaBYHO KHOIKY MBIIIN U BBIOO-
pPOM U3 TMOSIBUBIIETOCS MEHIO KOMaHIbl BeraButh. ConpoBoauTenibHas HHPOPMALIUS UMEET Cie-
JYIOUIYI0 CTPYKTYpY: B HEpPBOM CTPOKE MHUIIETCS 3arojOBOK OKHA, B JaHHOM CJly4ae Ha3BaHUE
CIIEKTpa U Ha3BaHHUE OTOOpakaeMoro kKaHasia. Bo BTOpoii M TpeThell CTpoKax — U3MepseMbIe BEIH-
YHHBI, @ IMEHHO 3HaYCHHE YaCTOTHI ¥ 3HAUE€HHE YPOBHsI, KOTOPHIE MOKA3bIBAET KypCOP.

Jnsa komupoBaHus Bced wnudppoBoi uHboOpManuu BUAUMOW dYacTh rpaduka B Oy-
¢ep Clipboard B popmare Excel mpu akTHBHOM OKHE IPOTPaMMbI HAKMHUTE KHOIIKY Ki1aBuaTypsl N
(matuHckas) wiu T (pycckast). BecraButs 3Ty nHboOpMaIuo MOXXHO B Jt000i nokymeHT Excel mox-
HO OJIHOBPEMCHHBIM Ha)KaTWeM Ha kiaBumu kiaBuatypsl Ctrl+ V wim Haxkatem Ha TpaByro
KHOIIKY MBIIIIA B BBIOOPOM M3 TOSIBHBIIIETOCS MEHIO KOMaHIbl BCTaBUTh. MBI MOTYYHM CIIEAYIO-
nyro mHGOpMaIuIo: CHavajga UACT COnposooumevHas ungopmayusn (cM. ad3all BhIIIE), Janee
uayT nanseie B popmare Excel.

2.2.3 Hactpoiika BHellIHEero Bia nporpaMmbl B3auMHbli y3K0M0JIOCHBIH CIIEKTP

[Ipu Ha)kaTMW Ha MPaBYIO KHOIKY MBIIIM HA rpadUKe MOSBISETCS JOMOTHUTEIBHOE OKHO
napameTpoB Tpaduka ¢ MAThIO BKiIaakamu. Ha mepBoii Bkiagke (pucyHOK 2.3) HaCTpauBaIOTCS Ma-
pameTpsl oToOpaxkeHus. TUMbI JIMHUN TpadUKOB MOTYT OBITH B BU/I€ TOPU3OHTAIBHBIX JTMHUH (CTY-
NICHEK) WM B BUJIE JIOMaHBIX JTUHUH. Taroke perynmmpyroTcs napameTpsl 0TOOpaKeHUsT KaK0T0 M3
rpadukoB, 1BET, TOJIIKHA, 3aKpallliBaHUE (3aMOTHEHUE) 00IACTH MO rpaGrKOM.

Ha pucynke 2.4 moka3aHO OKHO JUIS pETYJIUPOBAHUS ITApaMETPOB CETKU. B 3TOM OKHE MOX-
HO BKJIIOYATh WJIM OTKJIIOYAaTh OTOOpa’keHHe MOPU3OHTAIbHOW M BEPTUKAIBHON CETKU M pa3MEeTKU
ceTku. Taxke B 3TOM OKHE 3ajaercs 00yiacTh BUAUMOCTU (001acTh OTOOpa)keHus) rpapukoB —
BEPXHSS — HWKHSSA TPAHULIBI U JIEBas - TpaBasi TPaHULbl TPaUKOB.

Ha pucynke 2.5 moka3aHo OKHO JUIs peTyJTUpOBaHHS TAPaMETPOB CETKH. B 3TOM OKHE MOX-
HO BbIOMpATh pa3Mepbl PU(TOB U I[BETA CETKH, Kypcopa, (hoHa, pa3METKU Ocel, JIeTeH IbI.

MapaMerpobl @ MapameTpbi @ MapaMeTpbi @
MapameTpel ceTkk | LseTa v wpkdTel | Haanmee | Wkana MNapareTpel 0To0paXeHHs MapameTpel oToOpaxeHa
NapaweTpel oTabpaxeHna MapaneTpel CETKH | LigeTa i wpkdTel | Haanmce | LWkana MapameTpel cemin | LBETA M WPMATEL | Haanmes | Wkana
THN AMHKEA ;MI‘\ ares . LWipkebT
@ FOpM30HT aNEHBIE O TNoMaHHBIE AMETHK OCER
BepTMKaanaq FOpM3OHT aNEHaA 12 Pasmep wpkdTa (0T & 20 300
MNapameThkl rpadiiea
THHKH ceTkn
[ —— v | Buifiop kanana TOpHIOHTaMkbHEIE BepTHRANEHbIE AE=E
CTobpaxats rpadime T PEHHULE! BHAMMOCTH
1 TONWHHE MHHMA rpadimia (0T 1 40 5) il Bepxhaa | 12,5 Neean Kyprop
SanonHeHKHE
(3)Bes sanonHeAua () C 3an0nHeHMEN 0 Huwnas | 12500 MNpagan
Pucynok 2.3 Pucynok 2.4 Pucynok 2.5

Ha pucynke 2.6 moka3ana 3akianaka Juis Haanucu Ha rpaduk. Ha aToii 3akinanke BeIOUpaeT-
cs mpudT 1 HAOUPaAETCs TEKCT
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Ha pucynke 2.7 moka3an (parmMeHT paboyero okHa mporpamMMbl B3aummHbIN y3KomoJioc-
HBIi CTIEKTPAJbHBIH aHAJIN3 C IONOJIHUTEILHON HH(pOpMaIueH.

Ha pucynke 2.8 noka3zana 3akyiajka Al BHIOOpa rOPU30HTAIBHOW M BEPTUKAIBHOM MIKAJIBI.
BeprukanbHas mkana MoKeT ObITh IPEICTABICHA B PAaBHOMEPHOM, JIOTApU(PMHUECKOM U JelH-
O6enbHOM BHE. ['OpH30HTaNBHAS [IKANIAa MOXKET ObITh NMPEJCTAaBICHAa B PABHOMEPHOM, JIOTapH(PMU-
YECKOM WJIU 1/n-0KTaBHOM (JOJICOKTAaBHOM) BHJIC.

Jlnst coxpaHeHUs BHECEHHBIX M3MEHEHHUH M BBIXOAa M3 okHa Ilapamerpnl HEOOXO0IMMO
HaxaTh KHONKY IIpumMennThb. Boixon u3 okna Ilapamerpsnl 6e3 coxpaHeHHs HACTPOEK OCYIECTB-
JIAETCS HAKATHEM HA KHONKY OTMEHHTD, 1100 Ha KHOMNKY [E], pacrosioxkeHHyI0 B IIPABOM BEPXHEM
yIily OKHa, MO0 HakaTHeM JII00OH KHOIKOM «MBILIIM» Ha JH000€ MECTO 3KpaHa, HE 3aHMMaeMoe
okHoM Ilapamerpsl.

MapareTpel oToBpakeHHa MapareTpel 0ToApaxKeHnA
NapaneTpel ceTki | LiseTa W wprdTer | H3ANKCE | Lkana NapameTpel ceTkM | UEeTa M wpkdTel | Hagnwes | Wkana
| EERr TR y}KOHDHD[‘.HbIﬁ crexTp Ka BiepTHEANEHAA WKana TOpH30HTANEHEA WKana
MokasaTe HAAMMCE —
Touka 2 () PaBHOMERHAR (%) PaBHOMEPHAA
Yactota 0.200My
-
_ +
0.01 YFJDBEHI:I:CKB) 1.644e-010 mB*MB @J‘Iorapnd)nmueckaq Oﬂorapmbmnqeckan
Touka 2/ '
O AeumbiensHan () 1fn okTaEHaA
0.0001
1e-006
Pucynok 2.7
Pucynox 2.6 Pucynox 2.8

2.2.4 YupasJjienue nporpaMmmoii BzaumHublii y3K0moJI0CHbIN CIEKTPAJIbLHBIH aHAIN3

ITpu Haxatuu Ha kHOmKy IlapameTrpsl oToOpaxaercs okHo HacTpolika napameTpoB B3a-
HMHOI0 CIIEKTpA.

Knonka Ctapr 3amyckaeT npolecc HenpepbIBHOIO OTOOPaXKEHHUS.

Knonka Ctonm ocraHaBiIMBaeT Mpolecc OTOOPAa)KEHUs, JAHHbIE B OKHE HE OOHOBIISIOTCS.
[Tpouecc BBOAA NaHHBIX B CEPBEPE IPHU ITOM NPOAOIKAETCS, U BCE IPYrHe IMPOrpaMMBbl IPOJIOII-
JKaloT padoTaTh.

Knonka 3amuch - 3amuchiBaeT pe3yibTarhl 00paboTku B (daiin ¢ pacmmpenuem *.dtn. B
Havayie (paityia uaeT omucaHue NaHHBIX (cM. Tabnuiy 2.1). Janee uayt ganueie B ¢opmare ¢ 1ia-
BAIOIIEH 3amsATOMN, B KQUeCTBE pa3/ienuTes ApoOHON U 1eJI0N YacTH YUCiia UCIIONb3YeTCsl TOUKA.

Tabmuma 2.1

Crtpoku (aiina Onucanue
Y3KONO0JIOCHBIN B3aUMHBIN CIIEKTP Ha3BaHUE CIEKTpa
CHTHaJI2 CUTHaI8 Ha3BaHUE KaHAJIOB BBOJA CUTHAIA
PaboTa ¢ MUHMMaIbHOI HAarpy3Kon KOMMEHTAPUH M0JIb30BATES.
YacrotHbeil guamna3od — ot 0.00I'n mo 125000.001 1t JaCcTOTHBIN AWANa30H BBOJA CUTHAJIa
Jara: 11-02-2005 JlaTa HavyaJia 3arucy (aiina
Bpewmsi: 13:29:13 BpeMs Hayvasa 3anucu Qaiina

Yactota Moaynp [lelicTBUTENbHAS YacTh
Muumas yacte ®@aza Aprocnektpl ABtocnekTp2 Ko- | 3arosioBKu cTOJIOIOB JaHHBIX, B JAHHOM

repeHTHOCTh Monynb OTKIIMKa JleHcTBUTENb- ciydae B (haiisie JBEHAIaTh CTOJIOIOB
HbII OTKJIIMK MHUMBIN OTKJIMK KorepeHTHast MOITHOCTh
I'm MB*MB MB*MB mMB*MB rpag MB*2 mB"2 €MHHUILIbI U3MEPEHUS
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B mone mox kHOMKO#M 3amuch, ¢ HAAMUCHIO | R=2.27e-008 0oTOOpakaeTcs 3HaUYCHUE JICH-
CTBUTEJIHOM YacTU CHEKTpa, B IMojie |I=0 — 3HAYE€HWE MHUMOM YacTHU CHEKTpa,
F=0.00 — (haza B3aMMHOTO CTIEKTpa.

B mnoue | Kg=1.0000 otoOpakaercs K03 duueHT KorepeHTHOCTH. OH pacCUYUTHIBACTCS

o ¢opmysie:
|GAB (tlz

JAA(t)’ O_BB(t)

B momax A1=227e-008 A2=2.27e-003 0TOOpaXalroTCsl aBTOCHEKTPAJIbHbIE IUIOTHOCTU
CUTHAJIOB B IIEPBOM U BO BTOPOM KaHaJIax.

B nosax Hr=1 Hi=0 0TOOpa)karoTcsl JEHCTBUTENIbHA U MHUMas 4acTu
KOMIIJIEKCHOI'O YaCTOTHOI'O OTKJIMKA. KOMIUIEKCHBINH 4acTOTHBIA OTKIIMK BbIYMCISAETCA 1O (hopMyIIe:

H AB (t) =

yae(t) =

O B

AA

¢ npencrasiernem st H ,; (t) Moxyns Hm, peanbHbIX 1 MHUMBIX YacTeld U (asbl.
B none Hm=1 oToOpakaeTcs MOyJIb KOMIUIEKCHOTO YaCTOTHOI'O OTKJIMKA.

B none Km=227e-008  oToOpa)kaeTcsi KOTEPEHTHOCTh MOIIIHOCTH:
2
Gop (K) =7 ne (1) - s (1)

ITpumeyanue: o,z — B3aUMHBIN CIIEKTP CHTHAJIOB C KaHaia A u B;
o (t) 1 ogp(t) - aBTOCHEKTpANBHBIC INIOTHOCTH CUTHAIOB B 3TUX KaHAJIaX.

I/IHI[I/IKaTOpLI '—- IOKa3bIBAKOT YPOBCHb U ICPEIPY3KY: BerHI/Iﬁ HUHAUKATOp — JIA

[IEPBOT0 KaHalla, HUKHUK — JIJI BTOPOro KaHaia. Eciau ypoBeHb CUrHasa MpeBbIIaeT MaKCUMaJIbHO
JOTYCTUMBIH YPOBEHb, MHJIUKATOP CTAHOBUTCS MOJHOCTHIO KPAacHOro IBeTa, 0e3 YepHOll MpaBoii
yacTu. [IpaBelii Kpaili MHIMKATOPA OCTACTCS KPACHBIM 10 TE€X IIOP, ITOKA IOJIb30BATEIb HE HAXKMET
Ha HEro JIEBON KHOIKOW «MBIILIKH.

Jnsa BbIXOJA M3 IporpamMMbl B3aMMHBIA Y3KONOJOCHBIH CHEKTPAJAbHBLIM aHAJIM3 HAJ0
Ha)XaTh KPeCTHK [E] B IPaBOM BEPXHEM YIJIy OKHA.

2.3 OxnHo Hacrpoiika napaMeTpoB B3aMMHOI'0 CIIEKTPa

Kuonka ITapamerpsl HaxoauTcs clipaBa cBepXy B pabodyeM OKHE IporpaMMbl B3aumHbli
y3KkonosocHbIii cnekTp. [Ipy Haxxatun Ha kHonky Ilapamerpbl oToOpaxkaercs okHo Hactpoiika
napamMeTpoB B3aHMHOT0 CrieKTpa (pHCyHOK 2.9), KOTOpPOE TaKKe BBI3BIBACTCS HAXKATHEM Ha Kiia-
BHUAType KHOMNKU «Esc» nmpu akTUBHOM OKHE B3aHMHOI0 y3KOIOJIOCHOIO CIIEKTPA.

CBepxy B OKHE 0TOOpa)kaeTcsl 4acToTa JUCKPETU3AIMH B TepIiax.

B nossax co crpenkamu (CIUCKK) ¥ | BBIOMpATh 3JEMEHTHI MOJKHO JIBYMsI CIIoco0a-
Mu. HaxxaTp Ha CTpeNKy MoJisi U «MBILIIKOI» BEIOpATh U3 PACKPBIBILIETOCS CIMCKA HYXHBIN JIEMEHT,
WM LIENKHYTh «MBIIIKOW» IO IOJIIO Y, MEHsSA 3HAYCHHUS B OKHE IIPU IIOMOILU POJIMKA «MBILIN,
BbIOpaTh HYKHBIN 3JIEMEHT.

Crniucok YactoTHblii Auana3oHn, I'u — BEIOOp 0TOOpaXkaeMoro Juara3oHa 4yacToT.

Crnucox YacroTHoe pa3pemienue, I'il - ycTaHOBKa pa3IMyHOrO YaCTOTHOTO pa3pelieHus (B
repuax).

Crucoxk Kananwl n3amepenuii 1-blif 1 2-0if - ycTaHOBKa 0TOOpaKaeMbIX KaHAJIOB MOJTYJIS.
JUiis BBIYMCIICHHUS B3aMMHBIX CIIEKTPOB HEOOXOIMMO BBIOPATH /1B PA3IMYHBIX KaHAJIA.
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achniTiKa napaMeTpoE E33aWMHOrD CNeKkTpa

YacTora AMckpeTHSaLMK

125000

M

YacTorHer avanasod (M)
[0000

YacTorHoe paspewetue, Mo 2-00

E25 | | Kananl b
YepegHerue, cek Becosan dyHkuMA

1 ¥ |xaHa b
THM YCPEAHEHMS WHTerpuposatme/audpd,

NHHERHOE

Tun ofpatoTkmM

NuckpeTHoe N3

W

F.aHane! uarepeHHi 1w
K.aHanl

fies ofpatoTku

K.oreHTapMil 408 SanMcu

JonoAHUTENEHBIE OKHa CnekTporpardtdel 3D

[] DeiicTeMTansHan YacTe [ ] Moayne ]

[ ] MHuran yacTe [] DeiicTeMTansHan YacTe F]

[J#aza [ ] MHuran yacTe F]
K. oo gppralEHT

[ Koa®MuMeHT KOrepeHTHOCTH F KoreperTHaETH F

F Mepexnanan Nuarpardraa Halikswcta 1

wapakTepucTiea H1

[ Duarparra HaiikeucTa

COXpAHEHME W BOCCTAHOE NeHWe dainoE

- YTEHME E]
OTMEHWTE

KoHMMYRELMA - 33MACE E]

Pucynox 2.9

Cnucok YcpeaneHue (CeK) - yCTaHOBKA MPOJIOJDKUTEILHOCTH YCPEAHEHUSI CIIEKTPOB B Ce-
KyHJlaX. 3HaueHUs] YCPEJAHEHUS MOKHO JMOO BBIOMpATh M3 CIHCKA, JUOO BBECTH C KJIABHATYPHI.
MaxkcumansHoe ycpennenne 200 ¢, munnmansHoe yepennenue 0,1 c.

Cniucok BecoBasi pyHKuus - BEIOOp THIA BeCOBOW (PyHKIMM (OKHO B3BEIIMBAHUS), IPUMeE-
HSIEMOM IIpU CHEKTpajJbHOM aHanu3e. BecoBas QyHKIMS ONMCHIBaET 3aBUCUMOCTD BKJIa/1a Mpeliie-
CTBYIOLIMX OTCUETOB MCCJIEyeMOr0 CHUTHaJIa B BHIYMCIIAEMBIN CrieKTp. Bo3aMokHBIN THI BEIOMpae-
MO BECOBOU (PyHKITHIA:

* IPSIMOYTOJIbHAS;

» Xamna;

* XOoMMHHTA;

* biskMaHa;

* baputera;

* bilskmana crannapTHas.

OcHOBHBIE TTapaMeTPhI BECOBBIX (PYHKINH MPUBEICHBI B Ta0mHIe 2.2,

Tabauna 2.2
HaumenoBanue  [lomyctumoe orkiio- JOxBuBajieHtHasa Ilonocamo  OrkioHeHue
BeCOBOM (PyHK- HEHHUE CPeJH. YaCT0-  IIyMOBas I0JI0- YPOBHI0O  IIHPHHBI NOJIO-
107071 Thl pUJIbTPaA ca, I'n 3ab,T'n cbl puabTpa,
[IpssmoyronbHas 0,05 20,00 17,8 0,60
XoMMHHTA 0,05 30,00 28,8 0,90
Bipkmana 0,05 34,54 33,6 1,04

Crnucok Tun ycpeaneHust - BBIOOp THIA peKMMa HAKOIJICHUS U YCPEAHEHUS CIIEKTPOB (THUII
yCpEeIHEHU ): TMHEHHOE MU SKCIIOHEHIIUAIBHOE.
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Crniucoxk UnterpupoBanue/audg. - Beidop Buga o0paboTku curHana: asoiiHoe nuddepen-
nyupoBanue, auddepeHurpoBanue, 6e3 00padOTKHU, UHTETPUPOBAHKE, JIBOWHOE WHTETPUPOBAHHE.
3T0 MoNe3HO MpU paboTe ¢ AATYMKAMH CKOPOCTH U TaTYUKAMHU YCKOPEHHUSL.

Crnucok Tunm o6pa6oTku — BeIOOp THIA 00paOOTKM CHUTHaNA: OBICTPOE WIIM JUCKPETHOE
npeoOpaszoBanust Dypne.

B none KommenTapuii 1Jis1 3anucu MOXHO 3aHeCTH JIF00yI0 He0OX0IMMYI0 UH(OpMALIHIO.
Omna Oyzer no0aBieHa B BHIe KOMMEHTapHs B (haiiil Mpu 3aIIUCH Pe3yJIbTaTOB 00paOOTKU CHTHAA.

Bxurouas-Beikitodast ¢piakku B paMmke /lonmoJiHUTeIbHbIe OKHA MBI HIMEEM BO3MOXHOCTH
6osee moapoOHOrO UcchenoBanus crekrpa. OHM Jar0T BO3MOXKHOCTh YBHJIETh CIEIYIOIIUE XapaK-
TEPUCTUKH CUTHAJIA: JCHCTBUTENbHYIO 1 MHUMYIO YacTHU cUTHaina, ¢asy, kodhPUIueHT KorepeHT-
HOCTH, TEPEXOJHYI0 XapakTepUCTUKy U auarpammy HaiikBucra. Ha pucynke 2.10 mpexacraBien
npumep paboThl mporpaMmbl B3auMHBbINH y3KONMOJI0CHBIH CIEKTP OTKPHITHIMU JTOTOJIHUTEIbLHBIMU
okHamu: [lelicTrBuTebHAA YacTh, MHumMas yacth, ®a3a, KodppuuueHT KOrepeHTHOCTH U
IlepexoaHasi XapaKTepUCTHKA.

m AEE= aps)

Yacrota 0207y ypoeeHe  0.00ME*mE Yactota  0.20My ypoeeHe -0.00MB™ME
| \

2e-007 ‘ 1

-2e-007

20 40 60 20 100

Liil Baammnbii yaiononocHwi cnewrp - Kanani-Kanan3 ™ B E a
YacToTa 0.2074 UactoTa .20y faza -2.45 pag
YnoBEHL(CHKE) 2.1 64e-011 METMB 200

12006

1000 100

ST )

sl =3 16e-011

1014 -

a1 I=-1.8e-012 d

1e-018 F=345 o

20 40 1) 80 o0 Kg=0.8939 1] 20 ETi) () a0 100
C BEE™ - (o]
Yactota 02071 KoaguuMeHT 1.00 Hactota 0407y ko3t dmunenT 135.05

f

1
0.5

TR, [

20 40 (1] 20 100 20 40 (1] a0 100

Pucynox 2.10

HaGop mocnenoBaTenbHO MONYYEHHBIX CIEKTPOB MOXHO MPOCMOTPETh B BHUJE CIEKTPO-
rpaMMbl. Bxitouast guiaxkku B pamke CrieKTporpaMmmbl MOKHO YBUAETH CIEKTPOIpPaMMbl MOJYJIS,
JeMCTBUTENIHOW M MHUMOM YacTel curHana u Kko3dduuueHTa KorepeHTHOCTH.

@daxkn 1o Haaqmuchio 3-D BKIOUaOT 00BEMHOE M300pakKeHHE BPEMSI-4aCTOTHOTO pac-
IIPEJIEICHNs CIEAYIOIUX XapaKTEPUCTUK CUTHAJIA: MOAYJb, IeHCTBUTEIbHASI YaCTh, MHUMAs 4acThb,
KO3 (UIIMEHT KOTepeHTHOCTH U auarpamma HalikBucra.

ITon mannmuceto CoxpaHeHHe M BOCCTAaHOBJeHHe (PANJIOB, HaXOJATCSA KHOIIKH, OTBEYAlO-
1K€ 3a 3aliCh HACTPOECHHBIX BaMH MapaMeTpOB JJaHHOTO OKHAa. MOXHO 3amucaTh mapaMeTpbl OKHa
B (ailyl (MM HECKOJIbKO pa3IMYHbIX HACTPOEK B paszHble (hailiibl) MpH MOMOIIM KHOIMKH, KOTOpas
HaxoauTcs npasee Haanucu Kongurypauus - 3anuch — 3anumercs ¢aiin ¢ pacimmpeHueM *.vsp.
IMpu nocneayromeit padote HaIO MPOCTO BBI3bIBaTh HYXHBIN (aitn (Kondurypanusi — uyreHnue).
Hactpoiiku BoccTaHOBATCS.

Kuonka IIpuMeHMTH BBOJUT U3MEHEHHBIE HACTPOMKH MMapaMETPOB B MPOTPAMMY U BBIXO-
JUT U3 OKHA HaCTPOMKH NTapaMeTPOB.

Knonka OTMEeHHUTBb OTMEHSIET HACTPOWKH IMAPAMETPOB U 3aKPhIBAET OKHO HACTPOWKH Iapa-
METpOB. 3aKpbITh OKHO HACTPOUKH MapaMeTpoB 0e3 COXpaHEHUsI N3MEHEHHI MOXHO Tak e U Kpe-
crukoM [E], pacronoXeHHbIM B IPABOM BEPXHEM YTy OKHA.
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ZETLab Iporpamma B3AUMHBIN JIOJTEOKTABHBII CITEKTP

3 TIporpamma B3AMMHBIN JOJEOKTABHBIN CIIEKTP

3.1 Ha3HauyeHue NpOrpamMmbl

[Iporpamma B3aMMHBIH 10/1€OKTABHBIN CHEKTP IpEeAHA3HAYEHA JJIl B3AMMHOTO 4acTOT-
HOT'0 aHaJIM3a CUTHajJIa U IPOCMOTPA Pa3IMYHbIX CIIEKTPAIbHBIX XapAKTEPUCTHK.

[Iporpamma 1o3BoJs€T NPOBOAUTh U3MEPEHUE MHTEHCUBHOCTH BO3AYLIHOTO IIyMa, H3Me-
pEHME CUJIBI 3BYKA, OLICHKY HAIlpaBJICHMsI HICTOYHHMKA IIYMOM3IIY4YEHHUs, HAXOKJEHUE BEKTOpa Y MoO-
Ba-IloiiTuHra.

OxTaBHBI U 1/3-OKTaBHBIA B3aMMHBIA AaHAIM3 IIUPOKO HCIIOJB3YIOTCS TPHU IMPOBEACHUU
M3MEPEHU MHTCHCHUBHOCTH Iyma u BuOpanuu. 1/12- u 1/24-okTaBHbIC B3aMHbBIC aHAIHM3bI MPEI-
Ha3HAueHBI i OoJiee NETAJIbHOTO YAaCTOTHOTO aHalM3a CUTHANA U €r0 JUCKPETHBIX M IIYMOBBIX
COCTABJISIFOLLUX.

[Tporpamma uzMepsieT MOyJb, IEHCTBUTENBHYIO YaCTh, MHUMYIO 4acTh, a3y u Kodpuim-
€HT KOT'epEeHTHOCTH B3aMMHOTO CHEKTpa B JI0JICOKTAaBHBIX GuiibTpax. B paboyem okHE MporpaMMbl
0TOOpaXKaroTCsl 3HAYCHUS JCHCTBUTEILHON U MHUMOW YacTel CreKTpa, (pa3pl B3aMMHOTO CIICKTPA,
3HAYEHHSI aBTOCIEKTPOB MEPBOTO U BTOPOTrO KaHAIOB, KOA(M(UIIMEHThl KOT€PEHTHOCTH, 3HAYCHHE
KOMIIIECHOTO YaCTOTHOTO OTKJIMKA, KOO(PPHUIMEHT KOTePEHTHOCTH MOITHOCTH B BBIOPAHHOM J0JIe-
OKTaBHOM (puiibTpe. OUIBTP BHIOUPAETCS IPU MTOMOIIH Kypcopa.

JlonosHUTENbHBIE BO3MOXKHOCTH TIOCTPOEHUS CHEKTPOrpaMM MOAYJS, JE€UCTBUTEIbHOU U
MHUMOM 4aCTH B3aMMHOI'0 CIIEKTpa (HaOOp CIEKTPOB, pACCUUTAHHBIE B MOCIEAOBATEIbHBIC TPOME-
KYTKH BPEMEHU U INPEICTABICHHBIE B JBYXMEPHOM U TPEXMEPHOM BHJIE) MO3BOJISIOT MIPOCIEANUTH
JUHAMUKY HECTAllUOHAPHBIX MTPOLIECCOB.

[TocTpoenue ceueHuii CIEKTPOrpaMMbl 110 BPEMEHH U 110 YaCTOTE MO3BOJISIET U3MEPUTH Ma-
paMeTphl HeCTallMOHApHBIX MporeccoB. [Ipu MCMONB30BaHUU CKAaHUPYIOMIMX HHTEPHEPOMETPOB;
BEKTOPHBIX NPUEMHHUKOB; JABYX MPUEMHUKOB, (POPMUPYIOLUIUX TUIOJIb, UMEETCS BO3MOXKHOCTh I1O-
CTPOEHHS IUarpaMMbl HalIPaBICHHOCTH, U3MEPEHUSI MHTEHCUBHOCTH IIyMa U BUOpPALIUU.

3.2 Onuca"ue NporpamMmbl

Jlia 3amycka mporpaMMbl B3aMMHBIM J0/1€0KTABHBIN CHEKTP B MEHIO AHAJIM3 IaHEIH
ZETLab Beibepute xomanay B3aumHblii 1os1eokTaBHblii ciekTp (pucynok 3.1). Ha skpane mo-
HHUTOpa O0TOOpaxkaeTcsi pabouee OKHO MPOrpaMmbl (PUCYHOK 3.2). MIrHOBEHHBIH B3aHMMHBIH CIIEKTP
PacCUUTHIBACTCSI KOMILJIEKCHO COMPSKEHHBIM NMEPEMHOKEHUEM CIEKTPOB JABYX KaHAJIOB, MOITYYEH-
HBIX ¢ IOMOIIBIO TipeoOpazoBanust Dyphe.

CBepxy, B 3arojoBKe€ OKHA, OTOOpa)kaeTcsl Ha3BaHME CIIEKTpa U Ha3BaHUE OTOOpPaKaeMBIX
KaHasoB. Huxke — n3MepsieMble BeIMYUHBI (YaCTOTA, YPOBEHb CUTHaJa (CpEIHEKBAIpaTUYHOE 3Ha-
YEeHHE)), 3HAUCHUs Kypcopa U €AMHUIIBI U3MEPEHHUS.

IIpumeyaHue: MPorpaMMy MOKHO 3alyCTUTh HETMOCPEICTBEHHO M3 pabodeil JUPEKTOPUH
ZETLab (mo ymomuanuto: c:\ZetLab\). ms 3amyckaemoro daitna: dvspectr.exe.

AHanuz Wameperue Ore

@ YszkononocHeIM cnekTp

M NoneoxrasHbit cnektp

=

L]

B 3aumMHbIi y3KONONOCHEIM CNEKTP

1

B BsautHbIN A0NE0KTSEHbINA CREKTD

L

B3auMHBIN KOPPENAUMOHHEIN aHaNUs
@ AHANNUZ HEAUHENHBIX UCKaKEHWI

Lij MopARakoBbIk aHanus

@ MoganeHel aHanus

@ MvcTorpamma

Pucynok 3.1
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Iporpamma B3AUMHBIN JIOJITEOKTABHBII CITEKTP ZETLab

L&l Baanmumii gone onvasawii ciextp (1/3) - Kanani Kanan2 g@@

Yactora 1250.00My
ypoEeHs(CHI) 81.0506(0.001MEB 0.001mE,)
I

R=120.23047¢
=42 223085
F=-19.35
Kg=0.8755
£1=104 72300

50

A2=202 2342
Hr=1.1481
Hi=-0.4032

0 Hm=1 2168
km=155.0582

I

313 10 315 100 35 1k 315k 10

Pucynok 3.2

3.2.1 YunpapjieHue KypcopoM M MaclITa0upoBaHue rpag)uKoB

[Tepemernenne Kypcopa Ha HYXKHYIO 9YaCTOTY OCYILIECTBIIICTCS HECKOJIBKUMH CIIOCOOaMU:

- IOCTaBUTh KYpPCOP «MBIIIN» HA HY)KHYIO YaCTOTY U Ha)KaTbh Ha JIEBYIO KHOIIKY;

- IpY IOMOIIM POJIUKA «MBIIINY;

- IpY IOMOIIM KHOIIOK «A» - BIIeBO; «W» - BBepx; «D» - BIIpaBo; «S» - BHU3.

MacmTabupoBaHue YMCIOBOW OCH MPOUCXOIUT HPHU IMOMOIIM MAHUIYJISATOPA «MBIIIbY. [1e-
pemMelias ykaszarelb «MBbILIN» BIOJb OCeH, yKa3areib, B 3aBUCUMOCTH OT CBOEI0 MECTOHAaXOXKe-
HUs, MEeHsieT BHeHUI Bua. Hajo noxknarees, Korjga yka3aTellb «MbBIIIN MPUMET HYKHBIM BHEIII-
HUI BUA U, TMOO INENKHYTH JIEBOH KHOIKOW «MBILIN», JTUO0 MPOKPYTUTH «POJIUK». PacTsokeHue

WIH CKaThe rpaMKOB MPOUCXOAUT MPH MOMOIIM YKa3aTess BUJa: 4+, —+ — JJis TOPU30HTANb-
HOW OCH U I : * — JUIsl BepTHKaIbHOW ocu. CABMHYTH IpadMKu BIPABO-BJIEBO WM BBEPX BHU3
MO’KHO IIpU MOMOIIM yKa3aTenss 4— , —* — /s FOPU3OHTAIBbHON OCcH U T , l — JUIsl BEpPTH-

KaJIbHOM OCH. ECIIM ITIOCTaBUTh «MBIIIbY» B HAYAIIO KOOpAHHAT, TO YKa3aTeCJib IPUMET BUJ X . HpI/I

Ha)XKaTUM Ha yKa3aTeslb TAKOTO BHJA BBIIOJIHAETCS KOMaHIa ABTOMACIITA0OMPOBaHHe 1O ocu Y
(aBTOMAacCIITAOMPOBaHUE MPOUCXOANUT IO YPOBHIO CUTHAJIA).

3.2.2 IlepeHoc rpaduueckoii m yncaeHHON HHGOPMALIMH B TEKCTOBbIE PeIaKTOPbI

Jlnst konmupoBaHuUs Tpaduka CreKTpa MpH aKTUBHOM OKHE NMPOrpaMMbl HAKMUTE KOMOMHA-
o kHomok kiaBuatypel Ctrl + C. I'paduk 3anmmiercst B 0ydep Clipboard B gopmare *.bomp.
BceraButh rpaguk B 11000i1 TEKCTOBBIN TOKYMEHT MOXKHO OJHOBPEMEHHBIM Ha)KaTHEM Ha KHOIKU
kiaBuatypel Ctrl + V win HaxkaTHeM Ha TpaByrO KHOIKY MBIIINA ¥ BEIOOPOM B MOSIBUBIIEMCS] MEHIO
KoMaH[bl BcTaBUTB.

Jlia xonupoBaHus cornpoBoautensHoi nHbopMaiuu B Oydep Clipboard B popmare penak-
Topa Tekcta Word mpu akTUBHOM OKHE IPOrpaMMbl HO)KMHUTE Ha KHOMNKY KiaBuatypsel T (1aTun-
ckas) unu E (pycckas). BcraButs 3Ty nHQOpMaIoO MOXKHO B 10001 1okymMeHT Word MOXHO 0J1-
HOBPEMEHHBIM HaxkatueM Ha kiaBuinu Ctrl + V wim HaxkaTieM Ha MpaByr0 KHOMKY MBIIIU B BBIOO-
POM W3 TOSBUBIIETOCS MEHIO KoMaHIbl BeraBuTh. ComnpoBoauTenbHas WHGOpMAIHS UMEET clie-
JYIOUIYI0 CTPYKTYpY: B HEpBOM CTpPOKE IMHUIIETCS 3arojiOBOK OKHA, B JAaHHOM cCllyyae Ha3BaHME
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ZETLab Iporpamma B3AUMHBIN JIOJITEOKTABHBIIN CITEKTP

CIEKTpa U Ha3BaHUE OTOOpakaeMoro kKaHasa. Bo BTopoii U TpeTheil CTpokax — U3MepsieMble BEJH-
YHMHBI, @ MIMEHHO 3HaY€HHE YAaCTOThI U 3HAUE€HUE YPOBHsI, KOTOPbIE ITOKA3bIBAET KypCOP.

Jlns xomupoBaHUs Bced I1mdpoBoil wuH(MOpMAMM BUAMMON Yactu Tpaduka B Oy-
dep Clipboard B popmare Excel mpu akTHBHOM OKHE ITpOorpaMMbl HAKMHUTE KHOTIKY Kj1aBUaTypsl N
(marunckas) wim T (pycckas). BcraBute 3Ty HHGOpMAaLUIO MOKHO B JIF000# HoKyMeHT Excel Mox-
HO OJJHOBPEMEHHBIM Ha)KaTMeM Ha KiaBulM kiaBuatypbl Ctrl+ V wnm HaxkaTweMm Ha mHpaByro
KHOTIKY MBIIIM U BBIOOPOM U3 MOSIBUBILETOCS MEHIO KOMaH[bl BeraBuTh. MBI OTYYHM CIETYIO-
1yl MH(GOpMaIUIo: CHavajga UAET conpogodumenvras ungopmayua (cM. ab3all BbIIE), Hanee
uayT nanneie B popmare Excel.

3.2.3 ¥YnpasiieHue nporpamMmoii B3auMHBbIH /10J1e0KTaBHBIH CIIEeKTPAJbHbIN aHAIN3

PaccmoTpuM KHOMKM, HAXOAAIIMECS CclipaBa OT rpaduka.

[Ipu naxxatun Ha kHONKY IlapameTrpsnl oToOpaxaercs okHo HacTpoiika mapamMeTpoB B3a-
uMHoOro cnekrpa (m. 3.3).

Knonka Crapt - 3amyckaeT mpoliecc HenpepblBHOTo oToopaxkeHus. [Ipu nepBom 3amycke
nporpamMmsel KHonka CTapT 10 yMOJTYaHUIO Ha)aTa.

Knonka Ctom - ocTaHaBIuMBaeT NMpPOLECC OTOOpPaKEHMsI, JTaHHbIE B OKHE HE OOHOBJISIOTCS.
[Ipouiecc BBOJA JaHHBIX B CEpBEpPE IMPH ITOM MPOJOJIKAETCSA, U BCE IPYyrue MmporpaMMbl MpoaoJ-
JKAIOT paboTaTh.

Knomnka 3amuch - 3amuchiBaeT pe3yibraThl 00paboTku B (aitn ¢ pacmupeHuem *.dtn. B
Hauvaje Qaiina uaer onucanue AaHHbIX (cM. Tabnmuny 3.1). Jlanee uayt manHelie B opmate ¢ Iuia-
BAIOIIEH 3aIsATOM, B KaUeCTBE pa3eiuTelist IpOOHON U 1EJI0N YaCTH YMCIIa UCTIONIB3YETCs TOUKA.

Tab6muma 3.1

Crpoxku daiina Onucanune
JloneokTaBHbIi B3aUMHBIN - 1/3 - OKTaBHBI CLIEKTP Ha3BaHHE CIIEKTpa
CUTHAN2 CUTHaNS Ha3BaHUE KaHAJIOB BBOJIa CUTHAaIa
Pa6ora ¢ Harpy3koii KOMMEHTapU NMOJIb30BATENI.
YacroTHbli auana3oH - ot 1.00I'x ;o 100000.001 g YaCTOTHBIN JUana3oH BBOJA CUTHAJIA
Hara: 11-08-2004 JaTa Havasia 3anucu ¢aiina
Bpewms: 17:47:11 BpeMsl Hauana 3anucu (aina
Yacrota Monyne JlelicTBurenbHas yacth MHuMas yacth Paza
Asrocrniektpl ABrocnektp2 KorepentHocTs Moaymb OTKIMKA 3aroJIOBKH CTOJIOIIOB JAHHBIX, B JAHHOM CIIy4ae
JleHCTBUTENbHBIN OTKIMK MHMMBIN OTKIUK KorepeHT- B (hailure IBeHAANIATH CTONOIIOB
Has MOII[HOCTh
I'm mB*MB MB*MB MB*MB rpag mB"2 MB"2 SIMHUIIBI H3MEPCHHUS

B none mox xkHonkoi 3amuck, ¢ HaqMUCKIO | R=0.000013 | oToOpakaeTcs 3HaUCHUE NEHCTBU-
TEJIBbHON YacTH CHEKTpa, B Iosie | |=0.000000 — 3HAQ4YEHME MHUMOM 4acTH CIeKTpa, |F= 0.00 -
¢aza B3aMMHOTO CIIEKTpA.

B none ¢ Hagmucero | Kg=1.0000 oToOpaxkaercst kKodhuimeHT kKorepeHTHocTu. OH paccyu-
ThIBaeTcs 1Mo Gpopmyre:

2
7/2 AB (t) = —|O_AB (t)|
O an (t) Ogs (t)

B nonsax ¢ maanucsmu | A1=0000013 || A2=0.000013 | 0TOOpakarOTCsl aBTOCTIEKTPAIbHBIE TIIOT-
HOCTH CUTHAJIOB B IIEPBOM M BO BTOPOM KaHaJIax.

B nmomsx ¢ Hagmucsmu | Hr=1.0000 , | Hi=0.0000 OTOOpaXKarOTCsl IEUCTBUTENIbHASI U MHH-

Masi YaCTH KOMIUIEKCHOTO YaCTOTHOTO OTKIWKA. KOMIIIEKCHBIM 4acTOTHBIA OTKIMK BBIYMCIISETCS
o ¢opmye:
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IIporpamma B3AVMHBIN HOHEOKTABHBIﬁ CIIEKTP ZETLab
_ Opg

Hal0)=2
AA

c npexcTasieHueM 1 H .5 (t) Monynsa Hm, peanbHbIX 1 MHUMBIX YacTed U ¢a3bl.

B none | Hn=1.0000 | oTOOpaxaeTcs MOY/b KOMIUIEKCHOI'O YaCTOTHOTO OTKJIHKA.
B none | km=0.0000 | oTOOpa)aercss KOrepeHTHOCTh MOIIHOCTH:

_ .2
Gop (k) =Y A8 (t) GBB (t)
ITpumeyanue: o ,; — B3aMMHBIN CIIEKTP CHTHAJIOB C KaHana A u B;
O ag (t) U Opgg (t) - aBTOCIIEKTPAJIbHBIE IVIOTHOCTU CUTHAJIOB B OTUX KaHaJax.

WNHukaTopsl —- IIOKA3bIBAlOT YPOBEHb U IIEPETPY3KY: BEPXHUN UHAUKATOP — AJIA

MEepBOro KaHajia, HU>KHUN — JUIsl BTOPOro KaHaia. Eciu ypoBeHb CUTHaJIa MPEBBIIAeT MAKCUMAIIBHO
JOIYCTUMBIA YPOBEHb, MHAUKATOP CTAHOBHUTCS TOJHOCTHIO KPACHOTO I[BETa, O3 YEpHOU MpaBoid
yactu. [IpaBelil Kpaili MHAMKATOpPA OCTAETCSl KPACHBIM JI0 TEX MOp, MOKa MOJIb30BATENIb HE HAXKMET
Ha HEro JIEBOM KHOIKON «MBITITHY).

3.3 Oxno Hacrpoiika napaMeTpoB B3aMMHOI0 CIIEKTPa

Knomnka IMapameTpsl HaXOAUTCS CIIpaBa CBEpXy Ha pabodeM OKHE MmporpaMMbl B3aumublii
J10J1€OKTABHbIN cneKTpaJabHblii aHaau3. [Ipu Haxxatuu Ha kHOnKy IlapameTpsnl B pabouem okHe
nporpamMmMbl B3auMHBIN 10/1€0OKTABHBIN CNIEKTPAJbHBIH aHaJn3 oToOpaxaetcs okHo HacTpoii-
Ka MapaMeTpoB B3aMMHOI0 cnekTpa (pucyHok 3.3), KOTOpO€ TakXe MOXKHO BBI3BaTh, €CIIU
Ha)KaThb HA KJIAaBUAType KHOMNKY «ESC» Ipu akTHUBHOM OKHE B3auMMHBIH J10J1€0KTABHBIH CIEK-
TPaJbHBIN AaHAJIH3.

CBepxy B OKHE 0TOOpaKkaeTcs 4acToTa IUCKPETU3AIMU B repIiax.

B nonsx co crpenkamu (CIIUCKH) ¥ | BBIOMpATh DIIEMEHTHI MOKHO BYMsI CIIoco0a-
MU HaXaTh Ha CTPEIIKY IMOJIS U «MBIIIKOI» BBIOPATh U3 PACKPBIBILIETOCS CIIMCKA HY)KHBIN 2JIEMEHT,
WU MEIKHYTh «MBIIIKOW» MO TIOJII0 W, MEHsS 3HAYCHHUS B OKHE TP MOMOIIU POJIMKA «MBIIIH,
BBIOpaTh HYKHBIN DJIEMEHT.

B3aumHblii 10/1€0KTaBHBII - BEIOOp BUJIa B3aMMHOTO JIOJICOKTABHOTO aHAIM3a: OKTABHBIN
aHanu3, 1/3-okTaBHbIN, 1/12- 1 1/24-0KTaBHBIN aHATU3EL.

Ycpeanenune, cek - YCTAaHOBKA MPOJOJDKUTENBHOCTh YCPEIHEHHUS CIIEKTPOB. 3HA4YEHUS
yYCpeIHEeHHs] MOXHO JHOO BBIOMpaTh M3 CIHMCKA, JTUOO BBOAUT C KJIaBHAaTypbl. MakcuMaabHOE
ycpennenne 100 ¢, munumansHoe ycpeanenue 0,1 c.

Kanan namepennii 1-b1ii 1 2-0¥ — BbIOOp 0TOOpaykaeMbIX KaHaJIOB MOayJs. [l BbUncIie-
HUS B3aUMHBIX CIIEKTPOB HEOOXOIMMO BHIOpATH J[BA PA3TMYHBIX KaHaja.

Tun ycpenHenus - BEIOOp THUIA pexXxUMa HAKOTUICHUS U YCPEIHEHUS CIIEKTPOB (THUIT yCpe -
HEHUS): TUHEHHOE WIIH SKCIIOHEHIIHAJIBHOE.

HNuTerpupoBanue/nug¢. - BeiOop Buaa o6paboTKu curHana: ABoiHoe auddepeHnrpoBa-
Hue, nuddepenipoBanmne, 6e3 00pabOTKH, HHTETPUPOBaAHHE, JBOMHOE UHTETPUPOBaHHUE. JTO MO-
JIE3HO MPU paboTe C TaTYNKAMU CKOPOCTH U JATYUKAMHU YCKOPEHUSI.

Orto0paxenue mo Y - BKItoyaeT jJorapudmuueckuid macimrad (B b, OTHOCUTENBHO OIMOP-
HOT'O 3HAYCHHUs AJIs BRIYHCIEHUS B 1b) Wiu TuHEHHbIH MaciTal (B eJMHHUIIAX U3MEpPEHUs) 0TOOpa-
keHus criektpa. OnmopHoe 3HaueHue s BEIYHUCIIeHus Ab 3amaercs B mporpamme PerakrupoBanue
¢aiinoB napamerpos (MeH0 CepBHCHBIE).

B nmore KommenTapuii i 3aliMCH MOYKHO 3aHECTH JIIOOYI0 HEOOX0IUMYI0 WH(OpMAIIIO,
MakcuManbHas anuHa - 200 cumBonoB. Ona Oymer nmoOaBieHa B BHJIE KOMMEHTapus B (aili mpu
3aMMcy pe3yabTaToB 00pabOTKH CUTHATIA.
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Yacrora AHCEPETHIALHH:

Tporpamma B3AMMHBII JIOJTEOKTABHBII CITEKTP

achn'ﬁ'Ka napaMeTpoB B3aWMHOND CNEKTpa

25000 My
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MEHMEHITE

(]

QOTMEHNTE

Pucynok 3.3

Bruttouasi-Beikitouast ¢iaxkku B pamke JlomoJIHUTe/IbHbIE OKHA Mbl UMEEM BO3MOXKHOCTh
6osiee moaPOOHOTO Mcce0BaHus creKTpa. OHU JAal0T BO3MOXKHOCTh YBUJIETH CIICAYIOIINE XapaK-
TEPUCTUKHU CUTHAJIA: JCHCTBUTEIbHYIO U MHUMYIO YacTU CUTHana, ¢pazy U K03()HUIUEHT KOrepeHT-

Hoctu. Ha pucynke 3.4 mpexacramieH nmpumep paboThl mporpamMmbl B3auMHBIH 101€0KTaBHBIH
CIIEKTP C OTKPBITBIMU JONOJIHUTEIBHBIMA OKHAMM.

Yactota

1.00ry

£ Baaumubin goneoxtaeubii ciektp (1/3) - Feneparop 1-®1 Feneparop 1 [3__(]
ypoeeHs(CK3) -12.6646(0.001MB 0.001mB*c )

Januce

R=0.000000
=-0.000000
F=-31.80
T
£1=0.000156
£2=0,000000
Hr=0.0003

' Baaumnbil i
Yacrora 10000.00My
yposeHs  0.00a6(0.001mB 0.001mB™c,)

Aon
Yacrora 10000.00My
0.00a6(0.001mB 0.001mB*c,)

¥POBEHL

Pucynox 3.4
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Iporpamma B3AUMHBIN JIOJTEOKTABHbII CITIEKTP ZETLab

HaGop mocnenoBaTenbHO MONYYEHHBIX CIEKTPOB MOXHO MPOCMOTPETh B BHUJE CIEKTPO-
rpammbl. Brmouas ¢uaxku nox Haanucbio CHEKTPOrpaMMBbl MOXHO YBUIETh CIIEKTPOIPaMMBbI
MOJYJIsl, ICUCTBUTENILHOW U MHUMOMW 4acTeH, CIEKTpOrpaMmMy KO3 HUIHEeHTa KOTePEHTHOCTH.

@naxku 1o Haanucelo 3-D BkiIrodaroT 0ObeMHOE M300pakeHUEe BpPEeMsA-4acTOTHOIO pac-
MPEAEIIEHUS CICAYIOMNX XapaKTEePUCTUK CUTHAJIA: MOJYJS, IEMCTBUTEILHON U MHUMOW YacTeu, U
K03 puIMeHTa KOTepEHTHOCTH.

[Ton nannuceio CoxpaHeHHe W BOCCTaHOBJeHHe (PAWJIOB, HaXOJATCS KHOIIKHM, OTBEYarO-
1M 32 3alIMCh HACTPOCHHBIX BaMM I1apaMETPOB JaHHOI'O OKHA. MOXHO 3amucarh mapaMeTpsl OKHA
B (paiin (MM HECKOIBKO Pa3lMYHBIX HACTPOEK B pa3Hble (paiiiipl) MpH MOMOIIM KHOIKH, KOTOpas
HaxoauTcs npasee Haanucu Kondurypauus - 3anuce — 3anuuiercs ¢aiis ¢ pacimmperuem *.dvs.
[Mpu nocnexnyromeit padore HaIO MPOCTO BBI3BIBaTh HYXHBIN (aitn (Kondurypanusi — yrenue).
HacTpoiiku BocCTaHOBATCA.

Knonka IIpyMeHUTHh BBOJUT MU3MEHEHHBIE HACTPOWKHU IIapaMETPOB B IIPOrpaMMy M BBIXO-
JUT U3 OKHA HaCTPOMKH ITapaMeTPOB.

Knonka OTMEHHUTBb OTMEHSIET HACTPOUKH IAPaMETPOB U 3aKPbIBAET OKHO HACTPOMKM IMapa-
METPOB. 3aKPBITh OKHO HACTPOMKHU MapaMeTPOB MOXKHO TakK e U KPECTHKOM [E], pacrioyioxKeHHbIM B
IIPaBOM BEPXHEM YIUIy OKHA.
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4 TIporpamma B3SAMMHBIN KOPPEJISIIIAOHHBIN AHAJIN3

4.1 Ha3HayeHHe MPOrPaMMbI

IIporpamma B3auMHBIi KOppeJasUMOHHBIN aHAIU3 IIPEIHA3HAYCHA I IIPOBEICHUS B3a-
UMHOI'0 KOPPEJSLIMOHHOTO aHaJIM3a CUTHAJIOB, noctynaroumx ¢ moayieit AL (B peaabHOM Mac-
mrabe BpEMEHH WM B PEXUME MPOCMOTpA 3alMCaHHBIX BPEMEHHBIX pealin3alifii), a TaKxke Mpo-
CMOTpa pa3IM4HbIX KOPPEIALUOHHBIX XapaKTEPUCTUK CUTHAJIOB.

4.2 OnucaHue NpPOrpaMmsbl

Jns 3anmycka nporpaMmbl B3auMHBII KOPpeIsiiMOHHBIA aHAJIM3 B MEHIO AHAJIM3 TTaHEIIH
ZETLab Bwibepure xomanny B3ammublii koppeiasinmonnblii anaau3 (pucynok 4.1). Ha skpane
MOHHUTOpa 0TOOpa)kaeTcs paboyee OKHO MporpaMmbl B3auMHBIN KOppeJasiiMOHHBIN aHaJIM3 (pu-
cyHOK 4.2). B 3aronoBke OkHa OTOOpakaeTcsl Ha3BaHWE MPOTPaMMbl M Ha3BaHUE OTOOpPaKaEMbIX
KaHaoB. Huwke — u3MepsiemMble BEIMUMHBI (3a/lep’KKa, YPOBEHb CUTHaia (CpeJHEKBaJpaTHUYHOE
3HAu€HUE)), 3HAYCHUsI Kypcopa U €JUHULbl U3MEPEHHUSL.

(=) Baaumnbii op peiaumonnbii anaius - Kanand*Kanan2 m@@

Janepxka -440.92 me ¥poeeHs -0.001 MB*mB Qruf. 0.003 mB*MB

AHanMz HatrepeHme Otc

0.005 i Cron

|§| Y3rkononocHeIR cnekTp

WH= 80c

|:| HoNe0kT3EHRIH CNEKTR

|§| B 3amrHEIR g5k 0nonocHEIF cnekTp
D B 3aMMHEIR 40nenkT SEHLIR chekTp i
|:| BisautHEIA KOPPENALHOHHBIA SHAMHS
|§| AHANMZ HENMHERHER HCESHEHHE

|:| MopAIKOELIA aHaNMS

MoganeHeR aHanms e

-600 -400 =200 i} 200 400 600

Pucynox 4.1
Pucynok 4.2

IpumeyaHnue: MpOrpaMMy MOXKHO 3aIlyCTHUTh HEIMOCPEICTBCHHO W3 paboveidl AMPEKTOPUH
ZETLab (o ymonuanuto: c:\ZetLab\). Fims 3amyckaemoro ¢aiina: COrr.exe.

4.2.1 YunpasjieHHe KYpcOpoOM U MaclITa0upoBaHue rpadpukon

Ilepemerenue Kypcopa Ha Hy’)KHOE 3Ha4€HUE OCYLIECTBISETCA HECKOIBKUMH CIIOCOOAMU:

- IIOCTaBUTh KypCOP «MBIIIN» HA HY>)KHOE 3HAYEHHUE U HAXKATh HA JICBYIO KHOIIKY;

- IIpY IOMOIIM POJIUKA «MBIIIN;

- IIpH NIOMOIIM KHOMOK «A» - BiIeB0; «W» - BBepX; «D» - BIpaBo; «S» - BHUS3.

MacmrabupoBaHue YUCIOBOM OCH MPOUCXOAMUT MPU MOMOIIY MaHUITYJIATOpa «MbIIb». [1e-
pemenias ykasaTelb «MBIIIW» BIOJIb OCEH, yKa3aTellb, B 3aBUCUMOCTU OT CBOETO MECTOHAXOXKIE-
HUs, MEHsEeT BHEIIHMM BuA. Hamo noxknaTees, Koraa ykasaTenb «MbIIIN» PUMET HYKHBIA BHENI-
HUHM BUA U, TMOO INEIKHYTh JEBOH KHONKOW «MBIIIN», TU00 MPOKPYTHTH «POJIMK». PacTsmkeHue

WIN CKaTHe TpapUKOB MPOUCXOJUT MPHU MMOMOIIM YKa3aTess BUAA: 4+, —#— — Ui TOPU3OHTAb-
HOW ocH U I , * — JUId BepTUKaIbHON ocu. CABMHYTH TpaMKy BIIPaBO-BJIEBO MM BBEPX BHH3
MOYKHO TIPH TIOMOIIM YKa3aTellsi +— , —F — JUIsd TOPU3OHTAIBHON OCH M T , l — JUIsl BEpPTH-

KaJIbHOM ocH. EClIM MOCTaBUTh «MBIIIb» B HA4aJI0 KOOpAUHAT, TO YKa3aTCJib IPUMCT BUI X . HpI/I

Ha)KaTHUHM Ha yKa3aTelb TaKOro BHJA BBHIMOJHAETCS KOMaHAa «aBTOMaclITabMpoBaHHE» MO ocu Y
(aBTOMAacIITAOUpOBaHUE MPOUCXOAUT MO YPOBHIO CUTHATIA).
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4.2.2 TlepeHoc rpaduyeckoii 1 YucJIeHHOH HHPOPMAIIMH B TEKCTOBbIE PeIaKTOPbI

Jlyis konupoBaHus rpaduka mpyu akKTUBHOM OKHE MPOTPaMMbl HAXKMHUTE KOMOWHAIIMIO KHO-
nok kmaBuatypel Ctrl + C. I'paduk 3anuinercs B 6ydep Clipboard B ¢popmare *.omp. BeraButs
rpaduk B MO00M TEKCTOBBINA JOKYMEHT MOKHO OJHOBPEMEHHBIM HA)KaTHEM Ha KHOIKH KIIaBUATY-
po1 Ctrl + V uin HaxkaTueM Ha MPaByI0 KHOMKY MBIIIH ¥ BHIOOPOM B MOSIBHBIIEMCS MEHIO KOMaH-
el BecTaBUTS.

Jlns KormupoBaHus conpoBoauTensHoi nHpopmanmu B 6ydep Clipboard B dpopmare penak-
Topa Tekcta Word mpu akTHBHOM OKHE MPOTpaMMBbl HOKMUTE Ha KHOMKY KiaBuarypel T (JlaTuH-
ckas) win E (pycckast). BcraButh 9Ty HHGOpMAIUO MOKHO B J1t000i mokymeHT Word MoxHO of-
HOBPEMEHHBIM Ha)kaThueM Ha kinaBuiu Ctrl + V win HakaTHeM Ha MPaBYHO KHOIKY MBIIIN U BBIOO-
pPOM W3 TMOSBUBIIETOCS MEHIO KOMaHIbl BeraButh. ConpoBoauTenibHas HHPOPMAIIUS UMEET Clie-
JYIOUIYIO CTPYKTYpY: B MEPBOM CTPOKE MUIIETCS 3ar0J0BOK OKHA, BO BTOPOU M TPEThEH CTPOKAX —
U3MepseMbIe BEJIMYMHBI, UX 3HAYCHUS, KOTOPHIC IMOKa3bIBaeT Kypcop. Eciin BKIIOYEHBI JTOTIOIHH-
TeNbHBIC TPAUKH, TO UX 3HAUYCHUS MUIIYTCS B CIEAYIONUX CTPOKAX.

Jisa xomupoBaHus Bced umu@poBoil MHPOpMAIMM BUIUMONW uacTu rpaduka B Oydep
Clipboard B ¢popmate Excel npu akTuBHOM OKHE IIpOrpaMMbI HOKMHUTE KHOIKY KiaBuatypsl N (i1a-
tuHckas) wim T (pycckas). BeraButh 3Ty nHbopMaiuio MOKHO B 1t000i1 qokymeHT Excel MoxkHO
OJTHOBPEMEHHBIM Ha)KaTHEM Ha KJIaBUIM KiaBuatypbl Ctrl + V uium HakaTueMm Ha IpaByl0 KHOIKY
MBIIIH U BHIOOPOM U3 TOSIBUBILIETOCS MEHIO KOMaHbl BeTaBUTH. MBI MOJIYyUYUM CIIEAYIOIIYIO HH-
dbopmaruio: cHavdaia uAeT COnposooumenvuan ungopmayus (cM. ad3ail BbIIIe), gajiee UAYT JAaH-
ubie B popmare Excel.

4.2.3 YupasJjeHnue nporpammoii B3auMHblii KoppeJsinMOHHbIH aHAIN3

PaccMoTpuM KHOTIKH, HAXOASIIUECS CIIpaBa OT rpaduka.

[Ipn naxxatum Ha kHomKky Ilapamerpml otoOpaxaercs okHo Hacrpoiika mapamerpos
Koppeasinun (11. 4.3).

Knonka CrapT - 3amyckaeT mpoiiecc HempepblBHOTO oToOpaxkeHus. [Ipu mepBom 3amycke
nporpaMMbl KHoTka CTapT 10 YMOJTYaHUIO HaXaTa.

Knomnka Ctonm - ocTaHaBIMBaeT MpoIecC 0TOOpakeHUsl, TaHHbIE B OKHE HE OOHOBIISIOTCS.
[Iporecc BBOJA JaHHBIX B CEpBEpPE MPH ITOM IMPOJOIIKACTCS, H BCE JPYrue MPOrpaMMbl TIPOIOJI-
KAIOT paboTaTh.

Knomka 3amuchk - 3amuchiBaeT pe3yibTaThl 00paboTKu B (aitn ¢ pacmupenuem *.dtn. B
Hauvane Qaiina uaer onucaHue AaHHBIX (cM. Tabnuiy 4.1). Jlanee uayt ganHelie B opMaTe C Iia-
BAIOIIIEH 3amsATOM, B KaUeCTBE pa3eIuTelis IPpOOHON U 1EJI0N YaCTH YHCIIa UCTIONIB3YETCs TOUKA.

Tab6muma 4.1

Crpoxu daiina Onucanue
KoppensiuonHslil anammn3 Ha3BaHHE CIIEKTpa
Voltl7 Voltl8 Ha3BaHWE KaHAJOB BBOJA CUTHAJIA
JaTtauk Bubparmu KOMMEHTapHH MOJIb30BaTENI.

JlnurenpHOCTS - OT -327.68Mc 10 327.68Mc.

mapamMeTpsl KOPPEISIMOHHOTO aHAIN3a
Bpemennoe paspemienue - 0.04mc P P PP

Hara: 10-08-2004 JlaTa Havaya 3amucu ¢aiina
Bpewms: 20:02:47 BpeMs Hauasa 3anucu (aina
Yacrota YpoBeHb 3aTOJIOBKH CTOJIOIIOB JJAHHBIX
Mc MB*MB SAMHUIIBI I3MEPEHUS JTaHHBIX
[lone |MH= 60c | Haxojsuleecs MOJA KHONKON 3ammceb, 0TOOpa)kaeT BpeMs pacuera Jio-

NOJHUTENbHBIX IpadukoB (MakcumanbHblil, Cpegnuii, Orudarmas). [lo ncteueHun 3aganHOrO
BPEMEHM pacdeTa JOMOJHHUTENbHBIX TI'paUKOB 3aKOHUUTCS pacyeT, OMOJHUTENbHbIE TpapuKu
OCTaHOBATCS, a B [10JIe OTOOPA3UTCs YCTAaHOBJICHHBIM HHTEpBA pacyera (AIUTeIbHOCTD). HTepBan
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pacuera ycraHaBiuBaercsi B okHe Hacrpoiika mapamerpos koppesinuu (yHKT. 4.3 HaCTOSIIETO
PykoBojacTBa onepartopa).

WNHpukaTopsl —- IIOKA3bIBAlOT YPOBEHb U IIEPETPY3KY: BEPXHUN UHAUKATOP — AJIA

IIEPBOT0 KaHAJIa, HUKHUMI — JUUI BTOPOro KaHaa. Eciau ypoBeHb CUrHaza IMpeBbIaeT MaKCUMaJIbHO
JIONYCTUMBIH YPOBEHb, MHIUKATOP CTAHOBHUTCS IOJIHOCTBIO KPACHOTO I[BETa, 0€3 uepHOW mpaBoi
yactu. [IpaBblil Kpalli HHAUKATOpA OCTAETCS KPACHBIM [0 TEX IIOP, IIOKA I10JIb30BATENIb HE HAKMET
Ha HETO JIEBOM KHONIKON «MBIIIKH.

43 OxHo Hacrpoiika napamMeTpoB KOppeIsiluu

Kuonka IlapameTpbl HaX0AUTCS ClipaBa CBEpXy Ha paboueM OKHE mporpammbl Bzaumublii
KOppeassuuoHHbIA aHaau3. [lpun Haxkatum Ha kHomky IlapaMerpbl oTOOpakaeTcs OKHO
Hacrpoiika napamerpoB koppeasiuuu (pucyHok 4.3). Oxno Hacrtpoiika mapamMeTpoB Koppe-
JSIMU MOXKHO TaKK€ BBI3BaTh, €CIM Ha)KaTh Ha KJIaBUAType KHOMKY «Esc» mpu akTHBHOM OKHE
nporpaMmbl B3anMHbIi KOPpeJIsIUMOHHBIH aHAJIH3.

CBepxy B OKHE 0TOOpa)kaeTcsl 4acToTa JUCKPETU3ALMH B TepIiax.

acTpoiKka NapaMeTpoB KoOpPenALMH
YacTora guckpetkzaun 50000 Iy
Y ACTOTHRIA gManasoH, [ K.aHank! WZMepeHWA  1-bIA
20000 | | CurHan v
I aureneHoOCTE, ME 2-oi1
a9z | | CurHani -
YepagHeHUe, cek K.OrMEHT AQMEA 00A 3EMWCW
1 -
[ PacueT aucTaHumMi [ Funetpaums curtana
Cropocte [ 230 mic| FBY [ My
IBUKa
CrewsHie | [ w | THH [0 My
HynA
[ WHeepcus HMHTepEan pacyeTa
[ ] Orusaowan 30 CEK
on0AHATE ABHEIE FRAEUEM
NononHUTNEHBIR OkHa
[ MakcumansHes
[ ] Koppenorpatataa [] Cpearui
[]30-koppenorpatataa [ Orusamwas
COxpaHeHe 1 EOCCTaHOENeHME haiinoe
KOHBMrYRELMA - Sanuck B - YTeHWE B
Pucynok 4.3

B nossax co crpenkamu (CIUCKH) ¥ | BBIOMpATh 3JEMEHTHI MOKHO JIBYMsI CIioco0a-
Mu. HaxxaTp Ha CTpeNKy MoJisi U «MBIIIKO» BHIOPATh U3 PACKPBIBLIETOCS CIHCKA HYHBIN JIEMEHT,
WU LIENKHYTh «MBIIIKOW» IO IOJIIO U, MEHsSA 3HAYCHHUS B OKHE IIPU IOMOILU POJIMKA «MBIIIN,
BbIOpaTh HYKHBIN 3JIEMEHT.

Koppensnumonnas ¢pyHKIus paccuuThiBaeTCs o popmyiie:

17
W s, (7) = lim - [8.(t)-s,(t+7)t
-T

YacToTHBIA AUAIIa30H — BBI60p Juaria3oHa OTOGpEl)KCHI/ISI CUT'HaJla.
I[.]II/ITC.]II)HOCTL, MC - BI)I60p JJIUTCIIBHOCTD KOPPEIIAHHN.
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Kananbl nu3amepennii 1-plii u 2-0i - BbIOOp KaHamoB MoyIs. [ BEIYMCICHUST B3aUMHOMN
KOppeJsuY Heo0X0AUMO BbIOpaTh JBa KaHaa.

Ycpeanenne, ceKk - YCTAaHOBKa IPOAOJDKUTEIBHOCTh YCPEIHEHUS JAAHHBIX. 3HAYCHUS
yCpEIHEHUs] MOXKHO JMOO BbIOMpaTh W3 CHHMCKA, JUOO BBOAWUT C KJIABUATypbl. MakcumaibHOE
ycpennenue 100 ¢, munumansHoe ycpeanenue 0,1 c.

B none KommenTapuii 1/l 3anMcl MOXKHO 3aHECTH JIH00YI0 HEOOXO0AMMYI0 HH(POPMALUIO,
MakcumainbHast uHa - 200 cumBonoB. OHa Oyzaer noOaBiieHa B BUAE KOMMEHTapHs B ¢ailn npu
3allUCH Pe3yIbTaTOB 00pabOTKHU CUTHATIA.

Onaxoxk @PUJALTPALMA CUTHAJIOB BKIIOYACT/BBIKIIOYAET (DUIBTPHI BEPXHUX U HIDKHUX Ya-
CTOT.

B none ®BY BBoguM 4HacTOTy cpe3a (GuibTpa BEPXHHUX YacTOT B reprax. MakcuMmaiabHOE
3HAYEHHUE YaCTOTHI 3aBUCUT OT IOJAKJIIOUEHHOIO yCTpOHCTBa. /Il M3MEHEHUs 3HAYEHHs 4acTOTHI
cpe3a HaJo C/IeJaTh SIYeUKY aKTUBHOU (LIEIKHYTh MO HEH JIEBOM KHONMKOW «MBIIINY), KHOMKOW KJla-
BUATyphl «Backspace» yiaiuTh ycTaHOBICHHOE 3HaYCHHE, BBECTH HOBOEC 3HAYCHHUE YacTOTHI cpe3a
Y Ha)kKaTh KHOIKY KJIaBUaTyphl «Entery.

B none @HY BBOgUM 4acToTy cpe3a (puinbTpa HIKHUX YacTOT B reprax. MakcumanbHOe
3HAQ4YEHHE YaCTOTHI 3aBHCHUT OT ITOAKIKOYEHHOTO YCTpoMcTBa. JlIi M3MEHEHUs 3HAYEHUsS YaCTOTHI
cpe3a HaJlo clleNaTh SYeHKY aKTUBHOM (ILEJKHYTh 110 HeH J1eBOM KHOIIKOM «MBIIIN»), KHOKON KJjla-
BUaTypsl «Backspace» ynanuTh ycTaHOBIEHHOE 3HAUE€HUE, BBECTU HOBOE 3HAUEHUE YAaCTOTHI Cpe3a
U HaXKaTb KHOIKY KJIaBHaTypsl «ENnter.

®naxxox KomneHcanus 0CHOBHOI0 MUKA BKIIOYACT/BHIKIIIOYAET KOMIICHCAIIUIO OCHOBHOTO
IIMKa CUTHaja

Onaxxoxk PUIAbBTPANUA TUCKPET BKIIOYACT/BBIKIIOUYACT PEKEKTOPHBIA (HIIBTP, KOTOPBI
HaXOJWUT U KOMIIEHCUPYET 3HaUMMbIEe JUCKPETHBIE COCTABIISIOLINE CUTHATIA.

Onaxxox Pacyer qucTaHUM BKIIOYACT/BBIKIIIOYAET yYET PACCTOSHUS MEXKIY JaTYUKAMH
IIPY aHAJIM3€ CUTHAJIA.

B nosnie cipaBa ot Haanucu CKOpPOCTh 3BYKA YKa3bIBAETCS CKOPOCTH 3BYKa B Cpelie, B KO-
Topoii mpoBoauTcs aHanu3. Hampumep, 330 11 pacueToB B Bo3ayxe. EnuHUIBI H13MepeHus — M/c

B none cnpasa ot Haanucu CmenieHne HyJIsl YKa3bIBa€TCsS paCCTOSHUE MEXIY JaTUUKaMHU,
C KOTOPBIX CHUMAIOTCA MMOKA3aHU JUIsl aHAIU3a

B none nmox naanucero MHTEpBa pacuyera, CeK BHOCUTCS BPEMEHHOM MHTEpBaJ pacuera
JIOTIOJTHUTENBHBIX I'paUKOB B CeKyHJIaX. MakcuMaiabHO BO3MOXHOe 3HaueHue untepsaia 1000 c,
MuHuManbHOE 10 c.

Brutouenue ¢naxkka MHBepceusi nepeBopauuBaeT rpaduk CUrHajd OTHOCUTENBHO FOPH30H-
TaJbHOU OCH I ero 6ojiee yA00HOT0 BOCIPUSITHSL.

Bxuttouast-Beikmtouast (iakku B pamke JlomoJIHUTe/IbHbIE OKHA MBI IMEEM BO3MOXKHOCTh
HaOJIO/IaTh CIEIYIONINe XapaKTepPUCTHKH CHTHANA: Koppejorpamma, 3D-koppesnorpamma. Ilpu
BKIIIOYEHHOM ¢uaxkke Orudawomasi B JONOJHUTEIbHBIX OKHaX OyAyT OTOOpakaThCsi KOppeIo-
rpamma u 3D-koppenorpamma orubaromeii. [Ipu BeIKiIFOUeHHOM (uraxkke - Koppenorpamma u 3D-
KOppenorpaMmMa KOppesiuH.

B pamke JlonoJiHuTe/ bHbIEe TPAa)MKH MOKHO BKIIIOUWTH/BBIKIIOYUTH OTOOpakeHUE J10-
MOJHUTENBHBIX TPa(UKOB: MAKCUMAJIBHOIO, CPeIHEr0 1 Orudaromeil B3auMHONW KOPPETSAIMOH-
HOM (pyHKIHUU.

[Ipumeuanue: 1S MOCIEAYIONIEr0 aHaJlM3a CUTHalIa B TAKUX Iporpammax kak O0Hapy:ku-
TeJb COOBITHH HEOOX0IMMO BKIIOYHTH (praxkok Orubaromas B pamke J(onomHuTenbHble rpadu-
KH, T.K.

[Ton nannmuceio CoxpaHeHHe W BOCCTaHOBJeHHe (PAWJIOB, HaXOJATCS KHOIKH, OTBEYarO-
M€ 3a 3alliCh HAaCTPOCHHBIX BaMHu NapaMmeTrpoB okHa Hacrpoiika mapamMeTpoB KOppeJsiliiH.
MoskHO 3anucaTh mapaMmeTpsl B Gailsl (MM HECKOJIBKO Pa3IMYHBIX HACTPOEK B pa3Hble (ailiibl) npu
IIOMOIIY KHOIIKM, KOTOpas HaxoauTcs mpasee Haanucu Kondurypaumus - 3anmcebp — 3anuniercs
daitn ¢ pacmmpennem *.clr. IIpu mocienyromieii pabote HagO0 MPOCTO BBI3BIBATH HYXHBIH (haiin
(Kondurypauus — yrenne). Bce HaCTpOHKH BOCCTaHOBSITCH.
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Kuonka IIpuMeHHTH BBOJUT M3MEHEHHBIE HACTPOMKH IapaMeTPOB B IIPOIpaMMy M BBIXO-
nutT u3 okHa HacTtpoiika mapaMeTpoB KOppeJIsiuyu.

Kuaonka OTMeHHTb OTMEHSIET HACTPOMKHU MapaMeTpoB U 3akpbiBacT okHO Hacrpoiika ma-
paMeTpoB KOppeIsuuu 6e3 H3MEHEHHUI. 3aKpBITh OKHO MOKHO TaK jKe U KpecTUKoM [&], pacroio-
JKEHHBIM B IIPaBOM BEPXHEM YIUIy OKHa.

4.3.1 JlomosHHUTEIbHbIE OKHA

4.3.1.1 Koppenozpamma

®naxox Koppenorpamma B3auMHOTO KOPPEISIIMOHHOTO aHAIM3a BKJIFOYACT-BBIKIFOYACT
BpEMS-4aCTOTHOE pacrpeseieHne curnana. L{Ber oToOpakaeT ypoBeHb criekTpa. Huskue ypoBHH
0TOOPaKAIOTCS YSPHBIM I[BETOM, BHICOKHE — KPaCHBIM (pUCYHOK 4.4).

B BepxHeil yacTi OKHa 0TOOpakaeTcs Ha3BaHUE CIEKTpa U Ha3BaHHE OTOOpakaeMoro KaHa-
na. Hmwxe — u3mepsieMble BEIWYHMHBI (B JAHHOM CJIy4ae 3a/IepiKKa, BpEMsl U YPOBEHB), MX 3HAYCHUS
Y CIMHULIBI H3MEPEHUSL.

L] Koppe norpamma - Curhan 2 * Curnan 2

100

3agepxkka 4.76mc Bpema 7 c Ypoeeds 1900.90 mB*™mB

B

Beixoa
CrapT

X

Cton

3anuck
WHTEpBan

100.0

MPHMEHUTE.

Pucynok 4.4

Knonka Crapr 3amyckaer pacueT KOppelsiuuy U HAaKOIJIEHHWE WX B Koppenorpammy. [lpu
NEPBOM 3aITyCKe MporpaMmel KHoka CTapT IO yMOJIYaHUIO HaXxara.

Knonka Cron - npekpaiaercs HaKOIIEHUE B KOPPEJIOrpaMMe, BBIYUCIISIETCS] CpEeHEE 3HA-
YEHUE KOPPEJSAIUU M0 BCEH OTOOpakaeMoil KoppenorpaMme U oToOpakaeTcs B OKHE C TEKyIIeH
koppensanueit. IIporecc BBoAa NaHHBIX B CEpBEPE MPU ATOM MNPOAOIIKAETCS, U BCE APYTHE IpO-
IrpaMMBbI POJIOJIKAIOT pabOTaTh.

Knomnka 3anuck

Knonka Bbixoa 3akpeiBaeT nporpammy Koppesnorpamma. Beiiitu U3 nporpaMMbl MOXKHO U
Ha)kaB KPECTHK B TIPABOM BEPXHEM YTJy OKHa.

4.3.1.2 3D-koppenocpamma

@naxoxk 3D-koppesiorpaMMa  B3aUMHOTO  KOPPENSIIMOHHOTO  aHAIN3a BKIIOYAeT-
BBIKJIFOYaeT 00BEMHOE N300pakeHNe BPEMsI-HaCTOTHOTO paclpe/ieieHnsl CUTHaIA.

B BepxHel yacTh OKHa 0TOOpa)kaeTcs Ha3BaHUE CIIEKTpa M Ha3BaHHE O0TOOpakaeMoro KaHa-
na (pucyHok 4.5).

[{BeT oToOpaxkaer ypoBeHb Koppemsiuuu. Huzkue ypoBHH 0TOOpakaroTCsl UEPHBIM I[BETOM,
BBICOKHE — KpacHbIM (pucyHok 4.5). ITo ymonuanuto et ¢pona 3D-koppenorpammsl yepHblid. [Tpu
JIBOITHOM III€JTYKE MPaBOi KHOMKHU «MBIIIN» MO CIIEKTPOrpaMMe IBET (poHa CIIEKTpOrpaMMbl MEHS-
eTcs: YepHbId Ha Oenblii U HaoO00poT. Haxumas Ha JeByl0 KHONKY «MBIIIM» M TEepeMelias ee o
JKpaHy, MOKHO ITOBOPAYMBaTh CHEKTporpaMMy BOKpyr ocedd X m Y. Ilpu Haxkatnu Ha mpaByro
KHOIIKY «MBIIIN» U MEPEMEIIEHUH «MBIIIN» 10 dKPaHy KOppeIorpaMMa IOBOPAYUBAETCS BOKPYT
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ocu Z. IIpy 1BOMHOM LIETUYKE 110 JIEBOM KHOIKHU «MBIIIN) KOPPEJIOrpaMMa BO3BPALLAETCS B UCXO -
HOE COCTOSIHUE.

3D-koppenorpaMmMy MOKHO YBEITUUUTH MJIM YMEHBIIUTH MPU TIOMOIIH POJIMKA — TOMENIaeTe
yKa3aTellb «MBIIIN» Ha KOppeJIorpaMMy, IPOKPYUYHUBAETE POJIHMK «HA ce0s» — N300pakeHUe yBemu-
YHBAETCS, «OT CE0s» — YMEHBIIACTCS.

£

= Koppenorpamma 3D - Volt1 * Volt1

Pucynok 4.5

Knonka Beixon 3akpsiBaet nporpaMmmy 3D-koppenorpamma. BeriiTu 13 mporpaMmbl MOX-
HO U Ha)XKaB KPECTUK B IIPaBOM BEPXHEM YIJly OKHA.

Knonka Crapr 3amyckaeT pacueT KOpPpeslUd U HaKoIUIEHUE ee B Koppeinorpammy. Ilpu
IIEPBOM 3aIlyCKe IporpaMmsl KHOIIKa CTapT IO yMOJIYaHUIO HaXara.

Knonka Ctonm npekpaiaeT HaKoIJIEHUE B KOPPEIOrpaMMe, BBIUUCISET CpPEeJHEE 3HAUCHUE
KOppEeJSLUH 110 Bcel 0ToOpaykaeMOi KoppeiorpaMMe U 0TOOpakaeT B OKHE C TeKYyIeH Koppessiu-
eil. IIpouecc BBOJA JaHHBIX B CEPBEPE MPHU 3TOM NPOAOJIKAECTCS, U BCE JAPYTHE MPOrPaMMBI IIPO-
JOJDKAIOT paboTaTh.

4.3.2 [lomojHHUTeIbHbIE TPaAQUKH

Bxumrouas-Beikintodast ¢piaaxku B paMmke JlomosiHUTeIbHbIe TPaguKH Mbl MOXEM YBHUJAETH
9T TpaguKk B OKHE B3auMHBI KOppeIsiHHOHHBIN aHAIU3 (CM. PUCYHOK 4.6), U pu HEOOX01u-
MOCTH 3aIlicaTh UX B (aii.

Q B3aanmHbIA KOPPEAALNOHHBIM aHanns - Bubpo AP9B*M... EE‘R|
Janepxra 0.00 Mo YpoeeHe -0.000003332 g*Ma MapameTpel
Makc. -0.000002557 o*Ma Cpen,. -0.000004431 g*Ma Crapt
Orub. 0.000003383 g*Ma Cron

42006 Januck
. M= B.0c

2e-006

-40 -20 o 20

Pucynox 4.6

[Ipu BKIIOUEHMH MaKCHUMAJIbHBIX M/MJIM CPEAHUX CIIEKTPOB B OKHE IporpaMMbl BzauMHbIii
KOpPpeJsINMOHHBIH aHAJIN3, HUKE KHONKK 3amuch, B T0Jie, MOSBUTCS Haanuchk: [Mu= |, B KoTO-
poii oToOpaxkaeTcsl TeKylllee 3HaYeHHe MHTepBaja pacyera (B cekyHaax). Ilo 3aBepiienuu pacuera
OKOHYATEJIbHBIE Pe3yNIbTaThl OTOOPAXKAIOTCSA A0 TeX MOp, MOKAa HE 3aIllyCTAT CIENyIOIIUNA pacder
(mpu nomouu kHotiku CTapr).
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5 TIporpamma AHAJIN3 HEJIMHEHHBIX NCKAKEHUM

5.1 Ha3HauyeHHe NPOrpamMMbI

IIporpaMMa AHa/IM3 HeJIMHEHHBIX HCKAMKEHUI IIPEJHA3HAYCHA JJI1 aBTOMATUYECKOTO H3-
MepeHust K03 (HUIIMeHTa HETMHEHHBIX UCKAKEHUH M CPeTHEKBAAPATHUECKUX 3HAYCHUN HampsiKe-
HUS HUCCIENYEMbIX CUTHAJIOB, MOCTYNAKOUIMX Ha BXOJHble KaHaibl Moxyined AILIIl. Onepaunus
HACTPOWKM HA YaCTOTYy OCHOBHOW T'apMOHHUKHM IPOHMCXOJUT aBTOMAaTH4ecku. PaboTa mporpammbl
OCHOBaHa Ha IIPUHLIUIIEC U3MEPEHUS CPEJHEKBAAPATUYECKOrO HAIIPSDKEHUS BBICIIUX FAPMOHMK IIPH
BHEIIIHEM UJIM BHYTPEHHEM OIIOPHOM CHUTHAJIE.

B ocHOBHOM OKHE mporpamMmbl 0TOOpa)karoTCsi rpaMKU UCCIIEAYEMOI0 CUTHaANa U COOTBET-
CTByIOIIAs eMy (hopmMa HETMHEHHBIX MCKAXKEHUH, a TAK)KEe 3HAYCHUS YaCTOT OCHOBHOUW TapMOHUKH
U U3MEpEeHHOEe 3HaueHue KodpduuueHta rapMoHuueckux uckaxenuil (Kr). B nomnosnnutensHoM
OKHE OTOOpakaeTcsi rpadMK HENIWHEHHBIX MCKAKEHUH B MOJSIPHBIX KoopauHaTax. dopma Henu-
HEHHBIX UCKA)KEHUH MO3BOJISET OLICHUTH OTKJIOHEHHE PEAIbHOIO CUTHAJIA OT MICAIBHON CHHYCOMU-
T

5.1.1 Teopernueckue cBeIeHUsI

Henuneiinble HCKasKeHHUS - HCKAXCHUS, TPOSBIISIONINECS B OSIBICHUN B YACTOTHOM CIIEK-
TPE BBIXOJHOT'O CUTHAJIa COCTABJISIFOIIUX, OTCYTCTBYIOIIMX BO BXOJHOM curHasie. Henuneiinsie uc-
KaKEHUS MPEACTaBISAIOT co00il m3MeHeHus (popmbl KojeOaHUN, MPOXOIAIIMX Yepe3 DIEKTpHUe-
CKYIO IIeTIh (HampuMep, Yepe3 YCHINTENb WIH TPaHC(HOPMATOp), BEI3BAHHBIC HAPYIICHHUSIMHU IIPO-
MOPLUUOHATBHOCTA MEXAY MIHOBEHHBIMH 3HAYCHHSIMH HANpsHKEHUS Ha BXOJIE ATOW LIEMH U Ha ee
BBIXOJIe. DTO MPOUCXOIUT, KOT/1a XapaKTEPUCTUKA BBIXOAHOTO HAMPSHKEHHSI HETMHEHHO 3aBUCUT OT
BXx0JIHOT0. KonmuecTBeHHO HEMMHEIHbIE NCKAKEHHS OIEHUBAIOTCA KOA((OUIIUEHTOM HETMHEWHBIX
UCKKEHUH W KO3(PPUITMSHTOM TapMOHUK.

Koxdppuument nHenunerinbix mckaxkennmii (KHW) — Bemuumna a1 KOJIWYECTBEHHOM
OIICHKM HEJIMHEHHBIX MCKAKECHUM, paBHAs OTHOLICHUIO CPEAHEKBAIPATUYHOM CYMMBI CIIEKTPab-
HBIX KOMIIOHEHTOB BBIXOJIHOI'O CUTHAJIa, OTCYTCTBYIOUIMX B CIEKTPE BXOJHOTO CUTHAJIA, K CpeaHe-
KBaJPaTUYHON CyMME CTIEKTPAIbHBIX KOMIIOHEHTOB BXOJIHOTO CUTHAJIA.

Ko>dppuumeHT rapMoOHUK — BEJIMYMHA, BbIpaXXarolasi CTENEHb HEJTMHEWHBIX MUCKaKEHUN
ycTpoicTBa (yCHJIUTENS W Jp.), paBHAs OTHOIICHUIO CPEIHEKBAJIPATUYHOTO HAMPSIKEHUS] CYMMBI
BBICIIMX TAPMOHMK CHUTHAJIA K HAMPSKEHUIO MEPBOM TapMOHUKHU IIPU BO3ICHCTBUU HA BXOJ YCTPOIi-
CTBa CHHYCOHIAJILHOTO CUTHAJIA.

Koaddunment rapmonuk u kod3hGUIMEHT HETUHEHHBIX MCKAKEHUH BBIPAXKAIOTCS B MPO-
[EHTax WIN Jeruoernax.

Koa¢ppunuent rapmonuk (Kr) cszan ¢ KHU (Ku) cootHomenuem: K, = K, / V1=K,

IIporpamMmMa AHa/IU3 HeJIMHEHHBIX MCKAKEHUH IIpeIHA3HAYCHa I U3MEPEHUN OTKJIOHE-
HUs (GOpMBI CUTHAIA OT (OpMBbI HieanbHON cuHycouasl. [IporpaMma noposxaaer BUPTyalbHbINA Ka-
Han ¢ TtexkymuMm KHU, koTOpbIii IOCTYIIEH Ui MOCIENYIOLIEro aHajiu3a B APYIMX IpOorpaMmax
ZETLab, manpumep, B nporpamme U3mepenne AUX (8 kaHaia0B) MOXXHO OIPEICIHTh 3aBHUCH-
Mocts KHH ot wacToTsl.

5.2 Onuca”ue NporpamMmmabl

Jlnst 3amycka mporpaMMbl AHAJM3 HEJTMHEHHBIX HCKAaKeHHHl B MEHI0O AHAJIU3 TMaHEln
ZETLab BriOepute koMaHy AHAIN3 HeJHHEHHBIX HcKaxkeHn#i (pucyHok 5.1). Ha skpane moHu-
TOpa 0TOOpa3uTCs paboyee OKHO ITPOrpaMMEbI (pUCyHOK 5.2). CBepXy, B 3aroJIOBKE OKHA 0TOOpaxa-
eTcs Ha3BaHUE MPOrpaMMbl M Ha3BaHUE KaHalla, 10 KOTOPOMY ITPOBOJIUTCS aHAIIN3.

IIpumeyaHue: MporpaMMy MOYKHO 3allyCTHTh HEMOCPEACTBEHHO U3 pabodell TUPEKTOpUHU
ZETLab (o ymomuanuto: c:\ZetLab\). ms 3anmyckaemoro ¢aitna: harmdist.exe
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| AHanMz HarepeHue Orc

E Y3KononocHelR cnekTp

E NoneokTaEHRIR CNEKTP

E B 5aMMHEIR Y3K0N0ADCHEIR CNERTp

E BsautHEIA 00NE0KTSEHEIR CNERTD

E B 3aMMHEIA KOPPENALMOHHEIR SHANWS

E AHANME HENMHERHBIR HOKAHEHHA

E [MopAaKOBbLIA aHanMs
MonaneHel sHaMME

MCTOrpamma

Pucynox 5.1

AHAanM2 HeMHHe HHBIX HCHame HMA - CHruan 2

H=1E

[pag = 151.095 CurHan 2 = 1209.9 mB TapnoHKEs | HacToTs, M| KoaddmupeHT MapsmMeTpsl
1 00002 .00 WHTepsan, c
2000 2 2000 05 04146 :
3 2909 97 87 5946 10.000
o 4 400000 951806
5 500002 -94 2005
7 B900 97 -58.2806
B 700009 | _90.68aE 130T
i} 50 100 150 200 250 300 9 000,02 -558.9606
[pag = 151.095 MCckaenna = 0.5 mB
000,02 77 BERE | -
Bs M JMar.
o
05
] 50 100 150 200 250 300

Pucynok 5.2

B neBoii yacTu okHa pacroyiokeHbl TpapUKHN CUrHaia (BepXHUI) U UCKaKEHUHN (HUKHUN).

CrnpaBa oT rpaduKoB pacroJiaraercsi Tabjiuia co 3HAYCHUSIMU 9aCTOT M COOTBETCTBYIOIIUX
kod¢uIMeHToB rapMoHuK. B mocienneit ctpoke tadbnuibl (crnpaBa ot Haanucu K.r.) otoOpaxaer-
Csl 3HAYEHUE OCHOBHOM TapMOHHMKH M KOA()(UIIMEHT TapMOHUKHU, KOTOPBIA BBIYUCISIETCS TI0 (op-

*100%, rue Ki — ko3 duieHT i-oii TapMOHUKH.

1

B npaBoli yacTH OKHa pacroaararoTCs JIEMEHTBI YIIPABICHUS IIPOrPaMMOM.

Haxartue xknonku Ilapamerpsl oTkpeiBaeT okHO HacTpoiika napamerpoB

B none nox Hagnuceto UHTEpBad, ¢ ycTaHABIMBACTCS. BPEMEHHOM MHTEPBAJ OTOOpaXKEeHHUS.
Jl1s n3MeHeHus nHTepBajia He0OXOAMMO HaXXaTh JIEBOW KHOMKOM «MBIILIN» B I10JI€, BBECTH 3HaYe-
HHUE C KJIABUATYpPhl U HaXKaTh PacHoJararoniyocss Huxe KHonky IlpuMeHuTsb, 1100 KiIaBuUIly Kia-
BUaTypsl <Enter>.

Haxatne kHONKM ABTOMAC. IPUBOAUT K MACIITAOMPOBAHUIO 00OUX I'paMKOB M0 YPOBHIO
CUTHAJIA.

Knonka Crapr 3amyckaeT oToOpaxkeHue curHana. [Ipu oTKpbITHH TporpaMMbl AHAJIH3 He-
JIMHEHHBbIX HCKaKeHN i KHonKa CTapT Mo yMOJTYaHUIO HaXaTa.

Knonka Ctonm ocTaHaBIUBaeT MpoOLECC OTOOpaKeHUsl CUTHaNA, JaHHbIE B OKHE HE OOHOB-
nsrores. [Ipouece BBOJa MaHHBIX B CEpBEPE MPHU 3TOM IMPOJOIHKAECTCS, U BCE APYTHE IPOrpamMMbl
POI0JKAIOT PaboTaTh.

Haxarue Ha kHONKY 3amuch OTKpPBHIBACT CTAaHAAPTHOE AMAIOTOBOE OKHO 3allMCU pe3ysbTa-
TOB B (paiiy, rae mpearaeTcsi BBIOpaTh UM 3alMChIBAEMOT0 (aiiyia 1 yKazaTh AUPEKTOPUIO COXpa-
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Henus (o ymomuanuto C:\ZetLab\resspect\). ®aiin coxpansiercs ¢ pacmupenuem *.dtn. B nadane
daiina uaeT onucanue AaHHBIX (cM. Tabmuity 5.1). [lanee mayr nanHeie B (hopmaTe C IUIaBarOIICH
3aIATOM, B KAUeCTBE Pa3AeIUTeNsl IpOOHOM 1 1IeNTol YacTH YhCIia UCIOb3YeTCs TOUKA.

Wuaukarop | Bl oxasniBaer unTerpanbHLIl ypoBeHL cuUTHANA U HeperpysKy. Eciau
YPOBEHb CHUTHaJa IMPEBBIIIAET MAKCUMAJIBHO JIOMYCTHUMbBIM ypPOBEHb, UHAUKATOP CTAHOBUTCS IOJI-
HOCTBIO KPacHOro 1iBeTa, 6e3 yepHoil mpaBoi yacTu. [IpaBblil Kpail HHIUKATOpa OCTaeTCS KPACHBIM
JI0 TE€X TOp, MOKa MOJIb30BATEIh HE HAXKMET Ha HETO JIEBOM KHOIKOMW «MBIIIIH.

®naxok JIun./Jlor. mo3Bosiser BeIOUpaTh 0ToOpakeHue B Tabauie KodpPuImeHToB rapmMo-
HUK B b ((1a)KOK yCTAaHOBIICH) WK B TIPOIeHTaX ((y1aXkok cOpoIeH).

Jlyia BBIXOJIa U3 MPOTrpaMMbl AHAJM3 HEJIUHEHHBIX UCKAMKeHHIT HEeOOX0IMMO HaXaThb Jie-
BOM KHOIIKOM «MBIIIN» KPECTHK (3], paCIIONIOKEHHBIA B IPABOM BEPXHEM YIJIy OKHA IPOrPAMMBI.

Tabauna 5.1
Crpoxu ¢aiina Onucanue
AHaIu3 HETMHEWHBIX HCKAXKCHUN Ha3BaHHUE MPOTPAMMEI
Curnan 1 Ha3BaHHME KaHaJla BBOJIA CUTHAJIA
Axsaropust UepHOTro MOpst KOMMEHTapUH IOJIb30BATEIS
Bpemennoii uarepsan : 1.000000c BpPEMEHHON MHTEPBaJ
Jara: 31-08-2004 JlaTa Hadaia 3amucu ¢aiina
Bpewms: 19:24:02 BpeMsI Hadaa 3amucu (aiina
KoaddunueHt rapmoHuKu 6023.98I'y -11.281b
T'apmonukal 6023.98I'g 0.00nb
JIaHHBIC TaOJTUITBI
I'apmonukaN 12048.15T'11 -11.281b
®aza  Curnanl Hckaxenus 3aroJIOBKH CTOJIOIOB JaHHBIX
p. uB uB SIMHUIIBI I3MEPCHUS JAHHBIX
(o cToabIaM COOTBETCTBEHHO)

5.2.1 YnpapjieHue KypcopoM H MacIITadupoBaHue rpag)uKoB

Ilepemerienne Kypcopa Ha Hy’KHBII yrojl OCYIIECTBIISIETCS HECKOIBKMMHU CIIOCOOaMHU:

- IIOCTaBUTh KypCOP «MBIIIN» HA HY>)KHOE 3HAYEHHUE U HAXKATh HA JICBYIO KHOIIKY;

- IIpY IIOMOIIH POJIMKA «MBIIIN;

- TIpU TIOMOIIM KHOIOK «A» - BIeBO U «D» - BipaBo (111 rpaduka B MOISPHBIX KOOPJHHA-
Tax: «A» - IPOTUB YaCOBOM CTpenkH, «D» - 110 4acoBO CTpEKe)

MacutabupoBaHue YUCIOBONH OCH MPOUCXOIUT HPU MOMOIIM MAaHUIYJSATOPA «MBIIIbY. [1e-
pemelnas ykasaTellb «MBIIIN» BIOJIb OCEH, yKa3aTellb, B 3aBUCUMOCTH OT CBOETO MECTOHAXOXKJe-
HUs, MEHsET BHEIUHMUM BUA. Hano moxaarses, Koraa ykasaTenb «MBIIIM» IIPUMET HY)KHBIA BHEII-
HUN BUJ U, MO0 LIEIKHYThH JIEBOM KHOIKON «MBIIINY, JTUOO MPOKPYTUTH «pONuK». PacTskxeHue

WIH cKaThe TpaduKOB MPOUCXOAUT MpPU MOMOIIY yKa3aTels BuAa: 4+, -+ — NI TOPU30HTAIIb-
HOH OCU U I , * — JUIs1 BepTUKanbHOU ocu. CIBUHYTH TpaduKH BIIPaBO-BJIEBO MM BBEPX BHU3
MOXHO IIPY IIOMOIIM yKa3arejsd 4+—, —F — Ul TOPU3OHTAILHOM OCH U T , l — I BEpTH-

KaJIbHOM ocH. EcliM MOCTaBUTh «MBIIIb» B HAYAJIO KOOPAUHAT, TO YKa3aTellb IPUMET BU x . IIpn

Ha)KaTUM Ha yKa3aTellb TaKOTO BHJIAa BBIMIOJIHAETCS KOMaHJla «aBTOMAacIITabMpoOBaHHE» MO OCH Y
(aBTOMacHITAOMPOBaHKE MPOUCXOHUT MO YPOBHIO CUTHANA).

5.2.2 Tlepenoc rpaduyeckoii u yncaeHHOH HHGOPMAIIMH B TEKCTOBbIE PEIaKTOPbI

Jlnst konupoBaHus rpaduka, Mpu aKTHBHOM OKHE IPOTPaMMbl, HAKMUTE KOMOWHAIHIO KHO-
nok knaBuatypsl Ctrl + C. I'padux 3anumercs B Oydep Clipboard B popmare *.bmp. BcraButsb
rpaduK B JIFOOOH TEKCTOBBIM JOKYMEHT MOXXHO OJHOBPEMEHHBIM Ha)KaTHEM Ha KHOIMKU KJIaBHATY-
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pot Ctrl + V win HakaTHeM Ha NPaBYIO KHOIKY MBIIIN U BIOOPOM B MOSIBUBIIEMCS MEHIO KOMaH-
nel BeraBuTh.

Jyis xonupoBaHus corpoBoauTensHO nHpopMaiuu B Oydep Clipboard B popmare penak-
Topa Tekcra Word npu aKkTHBHOM OKHE MPOrpaMMbl HOKMHUTE Ha KHOTKY KiaBuatypbl T (1aTus-
ckas) wi E (pycckas). BcraBuTh 3Ty nH(pOpMaIHO MOXKHO B J1000# goKymMeHT Word MOXXHO 0/1-
HOBPEMEHHBIM HaXkaTeM Ha kiaBuind Ctrl + V win HakaTHeM Ha MPaByr KHOMKY MBIIIH U BbIOO-
POM M3 MOSBUBIIErOCsS MeHI0 KoMaHIbl BeraBuTh. CompoBoauTenbHas WHGOOpMALUS UMEET Clie-
JYIOUIYIO0 CTPYKTYPY: B TIEPBOM CTPOKE IMHIIETCS 3ar0JI0BOK OKHA. Bo BTOPO# U TpeThei cTpokax —
U3MepsieMbIe BEJTMYUHBI i UX 3HAYCHUS, KOTOPBIC TTOKA3bIBAET KypCOp.

Jlnst xomupoBaHWs Bcei mmdpoBol HMHPOpMaNUM BUAMMOW dYacTh Trpaduka B Oy-
¢ep Clipboard B popmare Excel npu akTHBHOM OKHE IPOTPaMMbl HAXMHUTE KHOIIKY Ki1aBUaTypsl N
(matunckas) win T (pycckas). BetaButh 3Ty HHGOpMAIHIO MOXHO B JII000# nokymMeHT Excel mox-
HO OJHOBPEMCHHBIM HakaTHMeM Ha kiaBuim kiaBuaTypbl Ctrl+ V wnm HaxkatmeM Ha MpaByro
KHOIIKY MBIIIM U BBIOOPOM W3 MOSIBUBILETOCS MEHIO KOMaHIbl BeraBUTh. MBI IOTYYHM ClETYIO-
Iyr0 WHGOPMAIIMIO: CHavalla UJICT conposooumebHan ungopmauyus (cM. ad3all BHIIIE), Jajiee
uayT nanueie B popmare Excel.

IIpumeyanue: KonmupoBaHue rpaduKoOB, a TAKXKE COMPOBOJUTEIHHON U TUPPOBOI HHPOP-
MaIlliu, OCYIIECTBIISICTCS U1l KaXI0ro rpaduka OTAeIbHO.

5.3 Oxno Hacrpoiika napameTposB

IIpu naxxatun Ha kHonKy IlapamMeTpbl B IJIaBHOM OKHE ITPOrpaMMbl AHAJIM3 HeJTHHEHHBIX
HCKaKeHUH oTkpoeTcst okHo HacTpoiika napameTpoB (pucyHok 5.3), KOTOpO€ TaKKe MOXKHO BbI-
3BaTh, HAKaB KJIABUIILY KJIaBHATyphl <ESC>, mnb0 Ha)kaB MMpaBOi KHOMKOW «MBIILIN» B H0Je rpadu-
KOB IIpY aKTUBHOM OKHE IPOrpaMMbl AHAJIN3 HEJIUHEHHBIX HCKAKEHH .

acTpoHKa NapaMeTpoE
YacToTa UCKPETHSELHIA K.aHan 1stepeHMii
28.0klMy b Curnani b
MonapHEIE KOOPEMHATEI

Pucynok 5.3

B nonsx co crpenkamu (CIUCKH) ¥ | BBIOMpATh 3JIEMEHTHI MOKHO JBYMsI criocoda-
MU: HOKATh Ha CTPEJIKY IMOJISl U «MBIIIKOW» BBIOPATh U3 PACKPBIBIIETOCS CIIUCKA HYKHBIM 2JIEMEHT,
WM LENKHYTh «MBIIIKOM» MO MOJII0 M, MEHsS 3HAYEHHS B IOJIE IPU MOMOILU POJHKA «MBIIIN,
BbIOpaTh HYXHOE.

B none cnucka mox Haamuchio YacToTa JUCKPETH3AIUM BRIOMPAETCS YacTOTa JIHUCKPETH-
3aliM KaHaJa.

B nonie cniucka non Haanuckio Kanas usmepeHuii BBIOUpaeTcs CUTHAM 7S aHATTU3A.

YcranoBka ¢raxka [loJisipHble KOOPAUHATHI OTKPHIBAECT JOMOTHUTENbHOE OKHO Ilossip-
Hble KoopauHaThl (myHKT 5.3.1 HacTosero PykoBoacTBa oneparopa).

Jns coxpaHeHUsT BHECEHHBIX M3MEHEHMW M BbIXona M3 okHa Hacrtpoiika mapamerpos
HE0OX0aMMO HaXaTh KHOMKY [IpuMeHnTD.

Breixon u3 oxkna Hacrtpoiika mapameTpoB 0e3 COXpaHEHUS U3MEHEHHH OCYIECTBIISETCS
Ha)kKaTHeM KHONKH OTMEHHUTh, 100 KHOIKH ], paCIION0KEHHOM B IIPaBOM BEPXHEM YTy OKHA.
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5.3.1 Oxkno ITonsipHbIe KOOPAHHATDI

Jlnst oroOpaxkeHust rpaduka B MOJSPHBIX KOOpAMHATAX (PHCYHOK 5.4) HEOOXOAUMO B OKHE
Hacrtpoiika napamerpoB (ryHkT 5.3 HacTosmero PykoBoacTBa onepaTropa) yCTaHOBHTH (hJIaKOK
IHoasipuble KOOpAMHATHI. B 3aronoBke oToOpakaeTcs Ha3BaHUE OKHA, HI)KE — U3MEPSIEMbIC BEJH-
YUHBI U UX 3HAYEHHS B TOUKE Kypcopa.

[lepenoc rpaduveckoil 1 YncIeHHONH HHPOPMALIUU B TEKCTOBBIE PEIAKTOPBI OCYIIECTBIISACT-
Cs TaK XK€, KaKk U B TJIABHOM OKHE MPOTrpaMMbl AHAJIM3 HeJUHEHHBbIX MCKaKeHH#l (TmyHKT 5.2.2
Hacrosiniero PykoBojcrBa onepartopa).

VYnopasiienue KypcopoM M MaciiTabupoBaHue rpaduka B MOJSPHBIX KOOpJAHWHATaxX oOcCy-
IIECTBIIACTCS TaK JkK€, KaK M B IJIABHOM OKHE NPOTrpaMMbl AHAJIN3 HeJHHEHHBIX MCKasKeHHil
(mynkt 5.2.1 Hacrosimero PykoBoacTea oneparopa).

Moaa PHBIE KOOPAHHATEI

[pag = 207164 CurHan 2 = 2506.3 mB
a0,
113 B7.5
135 Zo06.4 45,
28052
158 225
180 0
[ 28052
2605 25064
203 338
225 2a05.4 315
245 293
270
Pucynok 5.4

5.3.1.1 Hacmpoiika énewnezo euoa okna Ilonapuvie koopounamal.

[Ipn Ha’kaTUM MpaBoil KHOMKOW «MbIIIM» B moJie Tpaduka okHa [losisipHbIe KOOPAUHATHI
nosiBisieTcs aonoaHuTenbHoe okHO Ilapamerpsl ¢ Tpemsa Bkiaaakamu: Popmar, LlBera, Mac-
mrao.

Bkiagka @opmat (pUCYHOK 5.5) CITYyKUT JUIsl peryJTUpOBaHMs TapaMeTPOB CETKH: €TMHUIIBI
U3MEpEHUs], HalpaBJIeHHE U Yroji pa3BepTKH, 00JIaCTh OTOOpa)KEHUs W TOJIIMHA JIMHUHN rpaduka.
Ha Bknanke L{Bera (pucyHok 5.6) 3amatorcs 11BeTa rpaduka, Kypcopa, oced, cetku u uugp. Ha pu-
cyHKe 5.7 n3o0pakeHa Bkiaaka Macmrad, rae peryIupyroTcs BUIuMasi 006JacTh U 00J1acTh I0MY-
CTHUMBIX 3HAUEHUH, M YCTAaHABJIMBAETCS IIPEJIEIBHOE PA3pELICHHE.
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6 TMporpamma NOPSIIKOBBII AHAJIV3

6.1 Ha3HayeHue MPOrpamMmbl

IIporpamma IlopsinkoBbIi aHaAW3 NpeiHA3HAYEHA JJI U3MEPEHUI MOBENEHUs BUOpaLUU
MAaIIWHBI (BPAlAOIIMXCs MEXaHU3MOB, 3yOUaThIX Tepead) Ipu pa3roHe U BhiOere, T.€. CKOPOCTh
BpALLEHUs U3MEHSETCA BO BPEMEHH, B peallbHOM BpeMeHHu. Ha 3Tux pexumax MammHa Bo30yxkaa-
€TCsl BHYTPEHHUMHU MEXaHMUYECKUMHM CHJIAaMU Ha 4acTOTaX, OTCYTCTBYIOIIMX IPU HOMHHAJIBLHOM pe-
AKHUMe paboThl. DTOT aHAIN3 UCIIOJIB3YETCs I OOHAPYKEHUS TaKUX SIBICHHUH, KOTOpbIe ci1abo mpo-
SBIISIIOTCSI HA YCTAHOBHMBIIEMCSI PEKHMME: PE30HAHCHI, MOBEICHUE HA KPUTHKE, HECTaOMIBHOCTH
HOJIINUITHUKOB U JIp.

OO6nacte MpUMEHEHHsI — KOHTPOJIb (JUAarHOCTHKA) 3yOuaThIX INepenad, oOHapyKeHHs Jie-
(EeKTOB M OLIEHKM OCTATOYHOI'O pecypca B peallbHBbIX YCIOBMSAX JKCIUIyaTallud WM B YCJOBHSX,
MaKCHUMaJIbHO MPUOIMKEHHBIX K pEabHBIM.

ITpu Hamuuuu natumka oOOPOTOB M BHOPOJATUYMKOB MOXHO MCCIIEOBAaTh BPEMEHHBIE Xa-
PaKTEepUCTHKH CUTHAJIOB BHOpanuu 3yo4arsix nepenad. [IpakTruka mokasbiBaeT, 4To CHTHaJI BUOPO-
JaTYMKa 3alIyMJIEH CUTHAJIAaMM OT IPYTUX UCTOYHUKOB. JJI1 TOro 4ToObl OTCTPOUTHCS OT MeEIlato-
IIMX CUTHAJIOB PEaM3yeTcss METO/l CHHXPOHHOIO HAaKOIUIeHHs curHainoB. Ha kaxom obopote Basa
JaTyuK 000pOTOB JAaeT METKY 000poTa. DTOT CUrHall SIBJSETCS 3allyCKarolldM CTpoOOM s pas-
BEPTKU CUTHaja BuOponaruuka. Ilomyuaemble pa3BepTku curHaiao cymmupyrores. [Ipu 3Ttom Bee
UCTOYHUKH CUTHAJOB CBA3aHHBIX C BaJbHOM 4acTOTOW (4acTOTOW 0OOPOTOB) HAKAaIUIUBAKOTCS U
YBEJIMYUBAIOTCA B CyMMAaToOpe JUHEHHO MPONOPLUUOHAIBHO KoaudecTBy 00opotoB N. Bee ocrainb-
HbI€ CUTHAJbl, HEKOPPEJIUPOBAHHbIE C BalbHOM YacTOTOM, HAKAaIUIMBAIOTCS IMPOHNOPLMOHAIBEHO

VN , 1 pu 6OBIIOM KOTHYECTBE YCPEIHEHUH MOJIE3HbI CUTHAII MPEBBIIIAET YPOBEHb ITOMEXH.
Ha pucynke 6.1 mokazan pe3yinbTaT CHHXPOHHOTO HAKOIUICHUS CHUTHAJIAa BUOPOJATYMKA B YaCTOT-
HoM quanaszone a0 10 k. Yacrora 060opotos okono 90 'u. Ha pucyHke oT4ETIMBO BUIHBI CHTHA-
761 OT 3yOnoB nepenaun. KonmudecTBo 3y01oB B nepexaye 35. Ha pucynke 6.2 mokaszaH pe3yabTar
CHHXPOHHOTO HaKOIJICHUS] CUTHAJIa BUOPOJAaTYMKa B 4aCTOTHOM Juarna3zone 1o 1 k['1. B sTom ua-
CTOTHOM JUAIIA30HE OTCYTCTBYIOT BBICOKOYAaCTOTHBIC 3}’6HOBBIC qacToThL. U IMIO3TOMY Ha PUCYHKC
HE BHJHBI CUTHAIBI OT 3yO10B. HO mMpHCyTCTBYIOT CUTHANIBI BaJbHOM YacTOTH M MX TapMOHMKHU. Ha
rpaduke BUACH CHT'HAJI BUOPOYCKOpeHUs Baia. Eciau paccuuTaTh MHTETrpai Mo BUOPOYCKOPEHHIO,
TO B pe3yJbTaTe MOJy4aeTcs BUOPOCKOPOCTh. IIOBTOPHBINM MHTETpaj MO3BOJISET MOTYyYHTh BHOPO-
riepeMenieHue.

[ Moprakoski ananms - Aarank 2 (O6oporsi) [ ] [ Noprakoswit ananus - Aatun 2 (O6oporsi) [ ]
«f-=309814 tpan  [amuik2 = 2508 LB <f>= 2835791 rpan,  flarank 2 = 5044 uB o
Tapamerpel e TapameTpel
X Uactora, My Uactora, My
25.0xTy 2.5 v
A“‘j ES EET|
000 B
Crapr Crapr
CTon e CTon
000 Sanucars Sanucars
o
W o A oF A
5400.00 5400.00
200
0
-1000- i
-2000- o
3000 100
o0 200
s s w0 i 200 250 00 5 % w i w0 250 0
Pucynok 6.1 Pucynok 6.2

Ha pucynkax 6.3 u 6.4 moka3aHsl BUOPOCKOPOCTh M BHOpOIIEpEMEIIEHUE B MECTE YCTAHOBKH
JaTYHNKA YCKOPEHUSI.
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[ moprakosLii aHanms - farunk 2 (O6opoTs)
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[ mopsakosLii aHanms - Aarunk 2 (O6opoTs)
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Pucynok 6.3

Pucynox 6.4

Ha pucynkax 6.5, 6.6 u 6.7 orobpakensl rpaduku BHUOPOYCKOpPEHHsI, BHOPOCKOPOCTH
BUOpOIepeMeIIeHHs B MOJSIPHBIX KOOPIUHATAX C HAMIOKEHHEM Ha rpaduk puCyHKa ¢ 3yOLIOBOH I1e-
penaun. B TakoM mpeacTaBIeHUH Cpasy BUAHO, IPH KaKoH (a3e yria moBopoTa IPOUCXOIIT YAAPHI
IpY 3aleIUICHNU WK pacleryieHny 3yodaToit mapel. Ha pucynke 6.7 nokaszan rpadguk Budpomnepe-
METLEHHsI, IO KOTOPOMY MOYKHO OIPEJIENIUTh MapaMeTphl Ut OalaHCHPOBKH BEIYIIETO Baja.

=f> = 2056641 rpan  Hatumk 2 = 2137 2 mB
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Pucynok 6.5 Pucynox 6.6
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Pucynox 6.7
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IIporpamma [TOPSJIKOBBIN AHAJIN3

Paznoxenue B psin @ypbe cUTrHaNa, MOJIYYEHHOTO 32 OAWH O0OPOT Basa, MO3BOJISIET MOTY-
9aTh YPOBHM BHOpALUM IS KaKI0H rapMOHHMKH YacTOTHI BpamieHus Bana. Ha pucynke 6.8 moka3zan
cnexTp curnana o 120-oii rapmonuku. Ha ciekTpe xopoio HabaroaatTes 3yO1oBble TApMOHUKH.
[lepBast rapMOHHKa paBHA KOJIMYECTBY 3yO10B. OTOOpakeHHE CIIEKTPOB BO BPEMEHH B BHJIE CIICK-
TPOTpaMMBbI MO3BOJISET (PUCYHOK 6.9) MpocieauTh 3a U3MEHEHUSIMH TapMOHUK KoJieOaHuil BO Bpe-
MeHu. OToOpakeHne ypoBHS BEIOpaHHBIX TAPMOHHUK B Pa3BEPTKE IO BPEMEHHU (IIPOXOHBIE XapaK-
TEPUCTHKH, pUCYHOK 6.10) mo3BosieT KOHTPOIMPOBATH M0 YPOBHIO CUTHAJNA O CTENEHH MpUpabdoT-
K1 3yOIIOBOH Mapbl WIIM O Hayajle pa3pyLIeHuUs 3yOLOBOM Mapbl IPU MPOYHOCTHBIX UCTIBITAHMSIX.

5. [NopaaxoBbiK aHa/ik3 - YpoBe Hb rapMoHHK
Fapmonnka 32 Ypoeede 115.33pB
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Pucynox 6.8

£ Mopsaxosbif ananua - Mpoxoanas rapmMoHui
Bpema 107c YpoeeHs rapmonuku]  96.86a6
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Pucynox 6.9
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Pucynok 6.10

6.2 Onucanue NporpamMmbl

Jns 3amycka nporpammMbl [lopsiakoBsiii ananau3 B MeHio AHaau3 nanenu ZETLab BeiGe-
pute komanay IopsinkoBblii ananu3 (pucyHok 6.11). Ha skpane MoHuTOpa 0TOOpa3uTcs padbouee
okHo nporpammsl [lopsinkoBslii anaau3 (pucyHok 6.12). Cepxy, B 3arojioBKe OKHa 0TOOpakaeT-
csl Ha3BaHME NporpaMMbl. Hike: Ha3zBaHWe KaHaia W M3MepsieMble BETMYMHBI (YOl B Tpagycax u
aMIUTUTY/Ia B MIJUIMBOJIBTAX ), 3HAUEHHS Kypcopa ¥ €JTUHHIIBI U3MEPEHHUS.

IIpumeyaHue: nporpaMMy MOXHO 3allyCTHTh HEMOCPEICTBEHHO M3 paboueil TUPEKTOpUU
ZETLab (o ymomganuto: c:\ZetLab\). ms 3amyckaemoro ¢aitna: PrdkAnaliz.exe
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[Mopapxoesik ananks - Kanan 6 (0GopoTni)
<f= = 00000 rpan KaHan b = 279 2 mB MNapameTpel
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Pucynox 6.12

6.2.1 YnpaBJjieHne KypcopoM M MaclITA0MpoBaHue rpaguKoB

Ilepemerienne Kypcopa Ha HY>KHYIO 4aCTOTY OCYLIECTBIISIETCS HECKOIBKUMH CIOCOOaMu:

- IIOCTaBUTb KYPCOpP «MBILLIN» HAa HY’KHYIO YaCTOTY U Ha)KaTh Ha JIEBYIO KHOIIKY;

- IIpH IIOMOIIM POJIUKA «MBILIN;

- TIpU TIOMOIIM KHOIOK «A» - BIeBO U «D» - BipaBo (111 rpaduka B MOJSIPHBIX KOOPHHA-
Tax: «A» - IPOTUB YaCOBOM CTpeNKH, «D» - 110 4acoBOU CTpEIKE)

- TIpU NOMOIIM KHONOK «W) - BBEpX U «S» - BHU3 (JUIsI CHEKTPOTrPaMMBl).

MacmTabupoBaHHe YMCIOBOW OCH MPOUCXOIUT HPU IMOMOIIM MAaHUIYJISATOPA «MBIIIbY. [1e-
pemMenias ykaszarelb «MBbILIIM» BIOJb OCEH, yKka3areib, B 3aBUCUMOCTH OT CBOEIO MECTOHAaXOXJe-
HUS, MEHsIeT BHeHUI BuA. Hajo noxknarees, Korjga yka3aTellb «MbIIIM» MPUMET HY>KHBIM BHEIII-
HUHM BuA U, TMOO ILENKHYTh JIEBON KHOIKOW «MBILIN», TUO0 HNPOKPYTUTH «POJIMK». PacTsokeHue

WIN CKaTHe Tpa(pUKOB MPOUCXOJUT P MMOMOIIM YKa3aTess BUia: 4+, —H— — I TOPU3OHTANb-
HOHN OCH U I , * — JUIs1 BepTUKaIbHOW ocu. CIBUHYTH TpaduKH BIIPaBO-BJIEBO MM BBEPX BHU3
MOXKHO IIPY IOMOILM yKa3arejsd +—, —* — Ul TOPU3OHTAIILHOU OCH U T , l — I BEpTH-

KaJIbHOW OCH. EcllM MOCTaBUTh «MBIIIb» B HAYAJI0 KOOPAMHAT, TO YKa3aTeslb IPUMET BH]T x . Ilpn

Ha)KaTUM Ha yKa3aTellb TaKOTrO BMJIA BBIMOJIHAETCS KOMaHJla «aBTOMAcIITaOMpOBaHHE» MO OCH Y
(aBTOMacHITAOMPOBaHKE MPOUCXOUT MO YPOBHIO CUTHANA).

6.2.2 Tlepenoc rpaduyeckoii u yncaeHHOH UHGOPMAIIMH B TEKCTOBbIE PEIaKTOPbI

Jlnst KomupoBaHUs TpaduKa CIeKTpa MPpH aKTUBHOM OKHE MPOTpaMMBbl HAKMHUTE KOMOHMHA-
uto kHomok kinaBuatypel Ctrl + C. I'padpuk 3anmmiercs B Oydep Clipboard B dhopmare *.bmp.
BcraButh rpaduk B 11000i1 TEKCTOBBIN TOKYMEHT MOKHO OJHOBPEMEHHBIM Ha)KaTHEM Ha KHOIKU
kiaBuatypsl Ctrl + V nim HakaTreM Ha MpaByro KHOMKY MBIIIN ¥ BEHIOOPOM B IOSIBUBIIEMCS] MEHIO
KOMaHJEI BCTAaBUTD.

Jlnst korupoBaHusl corpoBoauTensHol nHpopmaruu B Oydep Clipboard B hopmate penak-
Topa Tekcta Word npu akTHBHOM OKHE MPOrpaMMbl HAKMHUTE Ha KHOTKY KiaBuatypbl T (raTtus-
ckas) wi E (pycckast). BecraBuTh 3Ty nH(pOpMaImio MOXKHO B J1000# JokymMeHT Word MOXHO 0/1-
HOBPEMEHHBIM HaxkaTheM Ha kiaBuinu Ctrl + V wiu HakaTHeM Ha MPaByr KHOMKY MBIIIU U BBIOO-
pPOM U3 MOSIBUBIIErocss MeHI0 KoMmaHIsl BeraButh. CompoBoauTenbHas HHPOpPMALUs UMEET ciie-
JYIOUIYIO CTPYKTYpY: B IIEpBOM CTPOKE MUIIETCs 3aroJOBOK OKHA. Bo BTOPOIl U TpeThei cTpokax —
U3MepseMble BEJIMYUHBI, @ IMEHHO 3HAYCHHE YacTOTHl M 3HAUYEHUE YPOBHS, KOTOPHIE IMOKA3bIBACT

Kypcop.
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Jlns xomupoBaHUs Bced I1MdpoBoi uHpopManMM BUAMMOM wyactu rpaduka B Oy-
dep Clipboard B ¢popmare Excel mpu akTHBHOM OKHE ITporpaMMbl HAKMHUTE KHOTIKY Kj1aBHaTyphl N
(marunckas) wim T (pycckas). BcraBute 3Ty HHGOpPMALUIO MOKHO B JIF000# HoKyMeHT Excel Mox-
HO OJJHOBPEMCHHBIM HO)XaTWeM Ha KiaBumM kiaBuatypbl Ctrl+ V wim HaxatneM Ha npaByro
KHOTIKY MBIIIA U BBIOOPOM U3 MOSIBUBILETOCS MEHIO KOMaHIbl BeTraBuTh. MBI OTYYHM CIETyIO-
1yl MH(GOpMaIUIo: CHavajaa UAET conpogodumenvras ungopmayua (cM. ab3all BblLIE), nanee
uayT nanneie B popmare Excel.

6.2.3 ¥Ymnpagienue nporpammoii IlopsiakoBblii aHanu3

PaccmoTpuM KHOMKM, HAXOAAIIMECS ClipaBa OT rpaduka.

IIpu Haxatun Ha kHOonKy IlapameTrpsl oToOpaxaerca okHo HacTpolika mapameTpoB no-
paaKoBoro anajau3a (myHkrt. 6.3 Hactosmiero PykoBoacTsa oneparopa).

B cnmcke (250kMy % | moa HaAnuchio YacToTa MPOU3BOAUTCS BHIOOP YAaCTOTHI AUCKPETH-
3aluu aHajgoro-urudposoro npeodpazonaTelis. 3HAUEHHUE YACTOThl MOKHO BHIOMPATh MOXHO JIBYMS
crocobaMu: HaXkaTh Ha CTPEJNIKY MOJS U «MBILIKOM» U3 paCKPBIBILIErOCs CIMCKA BHIOPATh HYXKHYIO
yacToTy. Uy MIETKHYTh «MBIIIKOM» MO MOJII0, U, MEHSAS 3HAYCHHs] B OKHE MPHU MOMOIIM POJIUKA
«MBIIIN», BBIOPATh HYKHYIO YaCTOTY JUCKpeTu3anuu. [Ipu u3MeHeHnn 4acToThl MOXKET U3MEHSTh-
Csl M MIHTEpBaL. JTO CBs3aHO ¢ 00beMoM Oydepa JaHHBIX.

Knonka ABTOMac. - mpuBeneHne Maciradba oToOpakeHHsI K YpOBHIO CUTHAJIA.

Knonka Crapt - 3amyckaeT mpoliecc HempepbIBHOTO oToOpaxkeHus. [Ipu mepBom 3amycke
nporpaMMsbl kHorka CTapT 10 YMOJIYaHUIO HaXxaTa.

Kuonka Crton - ocTaHaBiuBaeT mnpoiecc oroopaxenus. [Iporecc BBoa TaHHBIX B cepBeEpe
IIPU 3TOM MPOJOJIKAETCS U BCE APYTUe NPOTrpaMMBbl IIPOJOJIKAIOT padOTaTh.

Knorka 3anucarth - 3aKMChIBaCT pe3ysibTaThl 00pabOTKH B ¢aiia ¢ pacuupenuem *.dtn. B
Havaje Qaiiia uaeT onucaHue JaHHBIX (cM. Tabnuimy 6.1). Jlanee uayr nanHeie B opmare C muia-
BalOIIEH 3aMsTOM, B KAUECTBE pas/ieuTeNs APoOHOI U 11eJI0M YacTH YKclia UCTIOIb3yeTCs TOUKa.

Tab6muma 6.1

Crpoku ¢paiina Onucanue

[opsinkoBelil ananu3

HAa3BaHUEC CIICKTpa

Hatunk 2(O60poTHI)

Ha3BaHHMEC KaHaJila BBOJa CUIHaJa

IIpoxon 2

KOMMEHTAapUi N10JIb30BaTEINS.

PasBepTka - 0 - 360 rpaz.

YaCTOTHBIA Aralia3oH B repuax

Hara: 31-08-2004

JlaTa Hadaja 3almicu q)af/'ma

Bpems: 19:24:02

BpeMsi HauaJia 3anucH ¢aiiia

<f> Jarunk 2

3aroJIOBK1 CTOJ'I6]_IOB JaHHBIX

rpan MB

CANHUIBI U3BMCPCHUSA NaHHBIX (HO CTOJ'I6I_[aM COOTBCTCTBGHHO)

B none 600.00  moJa HAAMHCHIO 00./MMH. OTOOpa)xkaeTcs KOJIMYECTBO OOOpPOTOB 332 MHU-

HYTY.

WNupukaropsl -—- MIOKa3bIBAIOT YPOBEHb U NEPErpy3Ky: BEPXHUN HHAUKATOP — IS

IIEPBOTO KaHAJIA, HUKHUM — JIJI BTOPOro KaHana. Ecinu ypoBeHb CHrHasa NpeBbIIAaeT MAaKCUMAIbHO
JIONTYCTUMBIH YPOBEHb, MHIUKATOP CTAHOBHUTCS IMOJIHOCTBIO KPACHOTO I[BeTa, Oe3 yepHOW mpaBoi
yacTtu. [IpaBelii Kpail HHIMKATOpPa OCTAETCS KPACHBIM JI0 TEX IOP, ITOKA MOJIb30BATEIb HE HAXKMET
Ha HEro JIEBON KHOIIKOW «MBILLIKW.

Jlnst BeIXO#a m3 mporpamMmbl TIOPSIIKOBBLIA aHAJIM3 HAIO HaXaTh KPECTHK [ B MpaBom
BEPXHEM YIUIy OKHA.
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6.3 OxHo Hacrpoiika napaMeTpoB NOPsiAIKOBOI0 aHAJIU3A

Kuonka IlapaMeTpsl HaxoAuTCs CBEpXY clipaBa Ha paboyem okHe mporpammbl Ilopsiako-
BbIil anaum3. [Ipu HaxxaTun Ha kHonKy Ilapamerpsnl oToOpaxaercs okHo HacTpoiika napamer-
POB MOPSIKOBOI0 aHaJM3a (pUCYHOK 6.13), KOTOpOe Takke MOKHO BhI3BaTh HAKaTHEM Ha KJIaBH-
atype KHOmnKHu «Escy» nmubo HakaTueM MpaBoOd KIABHIIHM «MBIIIN» B MOJIe TpaduKa IpyU aKTUBHOM
okHe IlopsiakoBbIil aHaaNU3.

acTpoiKa napaMe Tpos NOpPAAKOBOrD aHan1sa X

F.aHan 1armepeHui JDarumk. oSopoTos

Curnand w Curnand -
HopenHeHue, cek PponT sanycka 0 - 1
1.0 v KMHEMETHYECKME NapameT el
WHTer pupoeatie /audd, 1 1 1
— x— ¥ —|= 1.000
ez 08patoTr9 v 1 1 1
K.arteHT apHi 408 Sanucu [pO%O0HEE MO FAPHOHMEaN

I patiikk NpoXogHE:

[ aprdoHWKM MO 0B0pOT &k i
OnurensHocTE
CrEeKTP raproHmE, NpOXOaHOE, ©

[] Crextporpardra K.onnuecteo 4

[]30-cnekTporpardra rpadUKoE

M |Tapmorua |Lser

KomiecTeo

[ SPHDHHE < —12

Otofpaskerie | ar _ 3

noy’ 4
Cufraprao- 11 v

HHE

MoAARHEIE KOOPLHHETE
[]Fpa®uk & nonapHex KoopaHHAT a%

Yo

F.oHHrypaumra sanmce - E] TEHME - [I]

CoxpaHuTe OTHEHUTE

Pucynok 6.13

B nonsx co crpenkamu (CIUCKH) I ¥ | BBIOMpATh 3JIEMEHTHI MOKHO IByMsI criocoba-
MU: HaXaTh Ha CTPEJIKY IOJII U «MBILIKOI» BBIOPATh U3 PACKPBIBILErOCs CIIMCKA HY)KHBII 3JIEMEHT,
WIN IIEIKHYTHh «MBIIIKOW» IO MOJII0 M, MEHSS 3HAYEHUS B IIOJIE€ MPH NMOMOIIM POJIMKA «MBILINY,
BbIOpaTh HYXXHOE.

Pamvka Kanaj usmepeHuid:

B Bepxnem none B pamke Kanaua usmepeHnuii BeiOupaetcs kKaHajl MOYJIS JUIsl OTOOpakeHUS
CIIEKTpA.

B none Ycpennenue, cek ycTaHaBIMBAeTCS MPOAOKUTEIBHOCTh YCPEIHEHHS CIIEKTPOB.
3Ha4yeHus1 yCpeTHEHU MOKHO JTM0O0 BEIOMPATH U3 CITUCKA, TMOO BBECTH C KJIABUATYPHI.

B none UnrterpupoBanne/nugg. Boioupaercs Buj oOpabOTKM cUTHaAjia: ABOWHOE Audde-
peHuupoBanue, auddepenurpoBanue, 6e3 00pabOTKU, UHTETPUPOBAHUE, TBOMHOE WHTETPUPOBaA-
Hue. DTO MOJIE3HO MpH paboTe ¢ TaTYMKAMU CKOPOCTH U AATYUKAMU YCKOPEHUSI.

B none KomMeHnTapuii 1Jis1 3aIMCH MOXKHO BHECTH JIHOOYI0 HEOOXOIUMYIO MH(OPMALHIO,
MakcuMaibHas anuHa - 200 cumBosoB. Ona Oyzner no0OaBieHa B BHUJIe KOMMeHTapus B (ailil npu
3aIMCH Pe3yabTaToOB 00pabOTKU CUTHAIA.
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Pamka JlaTunk 000pOTOB:

B Bepxnem mosie B pamke JlaTumk 000pOTOB BHIOMpASTCS KaHAT MOJIYJIS JJIsi IPUBSI3KH K
000pOTHOM YacToTe.

Onaxxoxk @®poHT 3amycka 0—>1 1O3BOJISET YCTAaHOBHTH HA4ajo aHAIW3a OOOPOTOB IO
(dpoHTy ((haa’kok yCTaHOBIICH) HITH 10 cpe3y ((prakok cOpOIIeH).

Kunemarnuyeckue nmapamerpsl.

Ha pucynke 6.14 nokazan ¢pparmenT okHa HacTpoiika mapaMeTpoB MOPSIKOBOT0 aHAJIH-
3a ¢ MOJSIMU BBOJIa (TI0JIs1 BBOJIa 00pa3yroT mMatpuily 3x2) KoJiMuecTBa 3yObeB 3yOuaThIX mepeaad
BEIyIIEero (3a BeAYIIUi MPUHUMACTCS BPAIIAIONIUNACA MEXaHNU3M, Ha KOTOPBIA YCTAHOBJICH JATYUK
00OpOTOB) U BEAOMBIX BPAIIAIONINXCS MEXaHU3MOB. 3HaYCHUE KOJIMYECTBA 3yObEB B OJIHOM IIOJIE
BBOAa oT 1 10 99. BBOA 3HaYeHMIT KOJIMYECTBAa 3yObEB OCYIIECTBISIETCS ¢ KiiaBuarypy. Ilocne BBo-
Jla 3HAYCHUSI, VTSl BKJIFOUYCHUS B pacueT, Haxarh KiaBuiry <Enter> kjiaBuaTypsl UM HaKATh JIEBOU
KHOTIKOW «MBIIIN» Ha Ipyroe nojie BBoja. Crpaa OT mosiell BBOAA KOJIMUYECTBA 3yObeB pacmoiara-
eTcs T0JIe, B KOTOPOM PaCCUUTHIBAETCS 00IIee epeaaTOuHOe YHCIIO.

1 1 1
— y—— x—— | = 1000
1 1 1

Pucynok 6.14

Ecnmu Heo0XoauMo M3MepsiTh CKOPOCTh BpAIlleHUs] Ha BPAILIAIOIIEMCsl MeXaHU3Me, K KOTO-
pOMY €CTb JOCTYH JUIsl YCTAaHOBKH JIaTUMKa 0OOPOTOB, TO B IOJIAX BBOJAA KOJIMYECTBA 3yObEB BBO-
JIITCSL BCE OIMHAKOBbIE (€MHUYHBIE) 3HaueHus. [Ipu 3ToM nepenarounoe yucio OyneT paBHSITHCS
e/IMHUIIE.

Ecnu nmeetcs ciio)kHas KHHEMAaTUYECKask CXeMa, B KOTOPOM TOCTYM /ISl yCTAHOBKHU JaTyuKa
000pOTOB BO3MOKEH TOJIBKO K OJIHOMY U3 BPAILAIOLIMXCS MEXaHU3MOB, a U3MEPATh CKOPOCTh Bpa-
IICHUSI HAJI0 Ha JIPYIOM BpAIIAIOIIEMCsl MEXaHU3ME B ATOU CXEME, TO, 3Hasi KOJIMUYECTBA 3yObeB Ilie-
CTEpHEH U KOJIeC 10 UCCIIEyeMOro Bpallatollerocss MexaHu3Ma, He00X01MMO BBECTH 3TH 3HAYECHUS
KouuecTBa 3yoneB. [Ipu 3ToM nepenaToyHoe 4nciao OyAeT pacCUMTaHO B COOTBETCTBUU C yKa3aH-
HBIMHU KOJIMYECTBAaMH 3yObeB, @ CKOPOCTh BPALLIEHUs U KOJIMUYECTBO MOJIHBIX 000POTOB OyIyT H3Me-
pATBCS 7S MCCIEAYeMOro Bpaluaronierocss Mmexannsma. Hipke npuBeeHbl TpUMEPHI, B KOTOPBIX
IIpEIoIaracTcsd U3MeEpATh CKOPOCTh BpALICHMsI HAa BpAIlAIOIIEMCS MEXAHHM3ME, Ha KOTOPOM HET
BO3MO>XHOCTH YCTaHOBUTDH JATUUK 0OOPOTOB.

Ban 1

Ban 3
Ban 4
Pucynok 6.15
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Ilpumepot:
Ha pucynke 6.15 npencraBinena KuHeMaTHUYeCKas CXxeMa, Ha pUMepe KOTopoi Oyay onuca-

HBI TIpaBUJIa 3aII0JTHEHMS TTOJIeH BBOIa KOMUYecTBa 3yObeB. KaxkjoMy Bay Ha cXxeme MPUIUCAH 10-
psaakoBbIid HOMep. Lludpa Bo3i1e ka0 IeCTepHU 03HAYAET KOJIMYECTBO 3yObEB Yy Hee.

1. Jlatuuk 00OpOTOB yCTaHOBJIEH Ha Baidy 1 (OH CTAaHOBMTCS BEAYIIMM, TaK KaKk Ha HEM
yCTaHOBJIEH MaTyukK). Heo0XoauMo n3MepHuTh CKOpOCTh BpalieHus: Ha Bainy 3. COOTBETCTBEHHO, B
HOJISIX BBOJIA KOJIMYECTBA 3yObEeB BBOJAUTCS CIICAYIOLINE 3HAYCHUS:

» B MIEPBOM CTOJIOIE B YMCIHUTENE 3aMUChIBaeTCS 16 — KOJMUECTBO 3yObEB IIECTEPHU BE-
Jymiero Baia 1;

» B 3HAMEHAaTeJe IepBOro CTOJIOLA 3anmuchBaeTcsi 24 — KOITUYECTBO 3yObeB IIECTEPHH Be-
JIOMOT0 Baja 2 (BeIOMBIi 110 OTHOIICHHIO K Baiy 1);

» BO BTOPOM CTOJOIIE B YHCIUTEJE 3aIHCHIBACTCSA § — KOJMYECTBO 3yObEB IIECCTEPHH Be-
JyIero Baya 2 (BeAyIIUi 10 OTHOIIECHUIO K Bary 3);

» B 3HAMEHAaTeJIe BTOPOTO CTOJIOIA 3aMuchIBaeTCsl 16 — KOJIMUECTBO 3yObEB IIECTEPHH Be-
JIOMOro Baia 3 (BeIOMbIH MO0 OTHOILIEHUIO K Baly 2);

» B YHCIIHTENE U 3HAMEHATEIIE TPETHEro CTOJIONA BBOASTCS €IMHUYHBIC 3HAYCHUSI.

Ha pucynke 6.16 noka3saHsl noJist BBOAA KOJIMYECTBA 3yObeB € BBEJCHHBIMU B 3TOM IpUMepe
3HAYCHUSMH | T10JI€ TIEPEeIaTOYHOTO YUCIIA C PACCYUTAHHBIM KOA(P(PHUIIMEHTOM TepeIauH.

16 g 1

24 16 1

Pucynoxk 6.16

2. JlaTyuk 0OOpPOTOB YCTaHOBIIEH Ha Baylly 2 (OH CTAHOBHUTCS BEIYIIMM, TaK KaK Ha HEM
YCTaHOBJICH JMaT4uK). HeoOXo1mmMo n3MepuTh CKOPOCTh BparieHust Ha Bainy 1. COOTBETCTBEHHO, B
MOJISIX BBOJIA KOJIMYECTBA 3yObEB BBOJIUTCS CIEAYIONINE 3HAYCHHUS:

» B TIEPBOM CTOJIOIC B YHCIUTENC 3alUChIBaeTCs 24 — KOJUYECTBO 3yObEB IICCTEPHH Be-
JyILIEro Bana 2;

» B 3HAMCHATEJIe IMEePBOTO CTOJIONA 3aMUChIBaeTCs 16 — KOMTMYIECTBO 3yObeB MISCTEPHU Be-
noMoro Bana 1 (Be1oMblid IO OTHOLIEHHIO K Bty 2);

» B YHCJIHUTEINIC U 3HAMEHATEJIE BTOPOTO U TPETHETO CTOJIOIOB BBOJSATCS SAMHUYHBIC 3HAUE-
HUSL.

Ha pucynke 6.17 moka3asbl 110JIs1 BBOJa KOJMYECTBA 3yObEB C BBEJICHHBIMU B TOM IPUMEPE
3HAUEHUSMU U TI0JI€ NePeIaTOUuHOT0 YMCiIa ¢ PACCUUTAaHHBIM KOA((OUIIMEHTOM MepeiadH.

24 1 1
— N — — = 1500
16 1 1

Pucynox 6.17

3. Jlatunk 0OOPOTOB YCTaHOBJIEH Ha Bay 4 (OH CTAHOBHUTCS BEIYIIUM, TaK KaK Ha HEM
yCTaHOBJEH JaT4ukK). HeoOxoammMo u3MepuTh CKOpOCTh BpaleHus Ha Bany 1. COOTBETCTBEHHO, B
MOJISIX BBOJIa KOJTMYECTBA 3YOhEB BBOJIUTCS CIACAYIOIINE 3HAYCHUS:

» B IIEPBOM CTOJIOIE B YHCIIMTENE 3aUChIBaeTCS 16 — KOJMUECTBO 3yObEB IICCTEPHU BE-
Jymiero Bana 4;

» B 3HaAMEHaTeJe TIePBOro CTOJIOIA 3aIMChIBacTCs 32 — KOJUYECTBO 3yObEB IIECTEPHH BE-
JIOMOT0 Basia 3 (BEOMBIN 110 OTHOIIEHHUIO K BaTy 4);

» BO BTOPOM CTOJIOIE B YHCIUTENIC 3alUChIBACTCS 16 — KOJIMYECTBO 3yObEB IIECTEPHU BE-
Jyiiero Bayia 3 (BeAylIui 1O OTHOIIEHUIO K BaTy 2);
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» B 3HaMEHATelle BTOPOTO CTOJIONA 3aMUCHIBACTCS 8 — KOJIMYECTBO 3yObEB MIECTEPHU BENIO-
MOTO Bajia 2 (BEIOMBII 10 OTHOIIICHUIO K Bajly 3);

» B TPEThEM CTOJIOLIC B YMCIIMTENE 3aMUCHIBACTCA 24 — KOJMYECTBO 3yObEB IIECTEPHU Be-
JyIero Baya 2 (BeAyIIUH 10 OTHOIICHUIO K Bary 1);

» B 3HAMEHATelle TPEThEro CTOJONA 3anmuchiBaeTcsl 16 — KOJMUECTBO 3yOheB HIECTEPHU BE-
noMoro Baja | (BeIoMbIii 110 OTHOIICHHIO K Baly 2).

Ha pucynke 6.18 noka3zansl mosist BBOAa KOJIMYECTBA 3yObeB C BBEJACHHBIMU B 3TOM IpUMeEpe
3HAYEHUSIMH U T10JI€ NIePEeJaTOYHOT0 YUCIIa C PACCYUTAHHBIM KO3 GUIIMEHTOM IepeIayu.

16 1 24
— gy —y—— = 1500
32 g 16

Pucynox 6.18

Pamka "'apMoHHKH 110 000pOTam:

Brrouenne ¢naxko CnekTp rapmonnk, Cmnekrporpamma u 3D-cmekTporpamma B
pamke ['apMOHHKH 1O 000POTAM OTKPBIBACT JIOMOJHUTEIIBHBIC OKHA, B KOTOPBIX OTOOpa)karoTcs
COOTBETCTBYIOIINE XapaKTCPUCTUKU curHaia. [logpoOHee 3TH JOMOHUTEbHBIE OKHA OIKCAHBI B
nyHkTe 6.3.1 HacTosiero PykoBojicTBa oneparopa.

B nosie KotnuecTBO rapMOHMK YCTaHABIIMBACTCS KOJIMUECTBO OTOOPAKAEMBIX TAPMOHUK

B nonie Oto6paskenue no Y BeiOMpaeTcs jJorapupmudeckuii (B 1b, OTHOCHTEIBHO OMOPHO-
T'0 3HAYCHUS ISl BEIYMCIICHHS B AB) WM TUHEHHBIA MacmTal (B eqUHUIIAX H3MEPEHUsI) OTOOpaxe-
Hus criektpa. OnopHoe 3HaueHHe IS BhlYKMCIeHUs nb 3amaercs B mporpamMme PemakTupoBanue
(paiiioB mapamMeTrposB.

B nonie CyGrapMoHHKM yCTaHABIUBACTCS YaCTOTa TAPMOHUK CyOrapMoHuK. Eciu BeIOpaHo
3HaueHue 1/1, To B mose rpadukoB OyneT oToOpakaThesi ypoBeHb rapMoHuk ¢ yactoramu f, 2f, 3f,
..., Nf, ecitu BeiOpano 3nauenue 1/2 — ¢ wacroramu 1/2f, 2/2f, 3/2f, ..., N/2f u 1.1. I'ne f — yacrora
OCHOBHO# rapMoHUKH, N — KOJTHMYECTBO rapMOHUK.

Pamvka IIpoxoaHbI€e 110 TAPMOHUKAM

VYcranoBka ¢naxka I'padpukym mpoxXoaHbIX OTKpHIBAaET JONONIHUTENBLHOE OKHO IIpoxonHasn
TapMOHMK, B KOTOPOM OTOOpaxkaercsi rpadMK M3MEHEHHs] aMIUTUTY/bl BBIOPAHHBIX TAPMOHUK BO
Bpemenu. [Tonpobuee okHo IIpoxoaHasi rapMoHuK onmcaHo B myHKTe 6.3.1.4 Hactosimero Pyko-
BO/JICTBa OIlePaTopa.

IIpu ycranoske ¢naxka I'padpux nmo o6oporam B oxHe IIpoxoanasi rapMoHMK 1OJ Tpa-
(buKOM MPOXOAHOM rapMOHUK OyneT oToOpakaThCs rpaduK 3aBUCUMOCTH OOOPOTHOM 4acTOTHI OT
BpPEMEHH.

B none cnpasa ot Haanucu JIMTeIbHOCTH NPOXOHOM, C YCTAHABINBAETCS UHTEPBAJI pac-
YyeTa MPOXOAHOM B CeKyHJaX. 3HaUE€HUsI HHTEpBajla BBOAATCS C KiIaBUaTypbl. MUHUMAaNbHOE 3HaYe-
HHe — 5 ¢, makcumaabHoe — 100000 c.

B none cniucka cnpaBa ot Haanucu Kos-Bo rpagukoB BbIOHpaeTcst KOJIMYECTBO OTOOpaXka-
eMbIX rpadukoB. MakcumanbHOE KouuecTBo rpadukos — 10.

Hwxke maxomgutcst Tabnuia /st HACTPOUKH oToOpakaembix rpadukoB. [lepseiii cTtonber; —
HOMep rpaduka, BTOpoil cTonder — HoMep rapMOHHMKH, TpeTuit ctosber — uset rpaduka [yis toro,
4yTO OBl H3MEHUTh HOMEp FapMOHHUKH, HaJJ0 HAXKaTh MPaBOi KHOMKON MBIIIN B HY)KHOH siueiike U B
MOSIBUBIIEMCS KOHTEKCTHOM MeHIO (pHCYHOK 6.19) BeIOpaTh HyXHYIO TapMOHHKY. KommuecTBo
TrapMOHHMK 3a1aercs B pamke I'apmonuku mo odoporam. [Ipy HakaTum NpaBOd KHOIIKM MBIIIHA B
syeiike 1BeTa rpaduka OTKPBIBAeTCA CTaHAAPTHOE OKHO BbIOOpa 1BeTa (pucyHok 6.20), B koTopoM
MO>KHO 33/1aTh HOBBIN IIBET TpadukKa.
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Pucynok 6.19 [

Pucynok 6.20

Pamvka IloasipHbIe KOOPAMHATHI:

[Ipu ycranoBke naxka I'paduk B moJsipHbIX KOOPpAUHATAX OTKphIBaeTca okHO Iloasp-
Hble KOOPAHHATHI.

Bxutouenue duaxka I'padguk mecTrepeHKH HakIagbIBaeT Ha rpayK B HOJSPHBIX KOOPAU-
HaTaX PUCYHOK 3yOII0BOM mepenayu (LIECTEPEHKN).

B none cieBa OT Haanucu YHCJI0 YCTaHaBIMBAETCS KOJMYECTBO 3yOLIOB IepeIayun.

[Tonpobuee okHo IMoJssipHbIe KOOPAUHATHI onKcaHo B myHKTe 6.3.1.5 Hacrosmero Pyko-
BO/JCTBa OIlepaTopa.

[Ton Hagnuceio CoxpaHeHHMe M BOCCTAHOBJIEHHE (PAHJIOB, HAXOASATCS KHOIKH, [TO3BOJISIIO-
M€ 3allMcaTh WIA OTKPBITh 3alIMCAHHYIO0 HaCTPOMKY napameTpoB okHa Hacrpoiika mapamerpos
NMOPSAAKOBOro aHajau3a. MOXXHO 3amucaTh HACTPOCHHBIC TTApaMETPHI OKHA B (aill KoHpUrypanuu
(HECKOJIBKO pa3IMuYHBIX HACTpOeK B pasHble aitnel). s 3TOro, mocie HacTpOMKH, HaxaTb
KHOIIKY |, PacIIOJIOKEHHYIO CripaBa oT Haanucy Kondurypauusi — 3anuch, U B CTaHAapPTHOM OT-
KPBIBLIEMCS IHAJIOTOBOM OKHE yKa3aTh JUPEKTOPHIO JUIs COXpaHeHUs (aiina u 3a1aTh UMS 3TOMY
daitny. Paiin B yKa3aHHYIO JTUPEKTOPHUIO 3amuiiercs ¢ pacumperueM *.prd. ITo ymonuaHuio am-
pexropus s 3amucu — C:\ZetLab\config\. IIpu mocneayrorueit pabote MPoOCTo OTKPBITH 3alHCAH-
HBI paHee ¢aiin KOHPUryparuu ¢ COXpaHEHHBIMM HACTPOWKaMHM M BCE HACTPOMKHU BBICTaBATCS B
COOTBETCTBUM C 3alMCaHHBIMH JaHHBIMH B 3TOT (ain. Jlns oTkpbiTus Qaiina koHbuUrypanuu
HaXaTh KHOMKY .|, PaclOJIOXKEHHYIO CIpaBa OT HAANKMCH — YTE€HHe, ¥ B CTAHIAPTHOM OTKPBIB-
IeMcsl JHMaJOrOBOM OKHE YKa3aThb AMPEKTOPHIO s OTKpBITUS (hailia KOHUrypaluu OKHa
Hacrpoiika napaMeTpoB NMOPSAJAKOBOI0 AHAJIM3A.

Kuonka IIpuMeHHTB — CIIy’KUT Ul BBOJIA HACTpoeK B nporpammy IlopsinkoBbiii aHau3 1
BbIXOJ1a U3 OKkHAa HacTpoiika mapaMeTpoB NOpsAKOBOI0 aHAJIM3A.

Knonka OTMEeHHTB — CITy’KUT JUIs BbIXoZa u3 okHa HacTpoiika nmapameTpoB mopsiiKoBO-
ro anajm3a 0e3 BBoja HacTpoek B nporpammy IlopsaakoBblii aHa M3,

3akpeiTh 0kHO HacTpoiika mapaMeTpoB NOpSAKOBOI0 aHajau3a 0e3 BBOJA HACTPOCK B
nporpammy IopsakoBbIii aHAJIU3 MOKHO TaKXKE U HAKATHEM JIEBOW KHONKOM «MBIIIN) HA KHONIKY
[E], pacrionokeHHYIO B IPAaBOM BEPXHEM YTy OKHA.

6.3.1 JlomoJHUTEIbHbIE OKHA

Hns Oonee moapoOHOro uccienoBaHus crekrpa B mnporpamMe IlopsiakoBbiii aHaam3
IIPElyCMOTPEHA BO3MOYKHOCTh BKJIIOUEHMS CIEAYIOIIMUX JONOJHUTEIbHBIX OKOH: CreKkTp rapmo-
HUK, CnekTporpamma rapmoHuk, 3D-cnektporpamma rapmonuk, I[IpoxoaHasi rapMOHUK U
ITonsipHble KOOPAUHATHI.
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6.3.1.1 Cnexmp 2apmonux

Onaxoxk Cnektp rapmoHuk okHa Hacrtpoiika mapamMeTpoB NOPSIIKOBOIO aHAJIM3a
BKJTIOYAET/BBIKJIIOYAET OKHO CIIEKTpa rapMOHHK (pucyHok 6.21). B BepxHeil yacTu okHa oTOOpaxa-
eTCsl Ha3BaHME CIIEKTPa M Ha3BAaHHME CaMOTO JIOMOJHHUTENBHOrO OKHA. Hinke - HOMEp rapMOHHKH,
Ha3BaHHUE KaHaJa, ypOBEHb TAPMOHUKH U €AMHUIBI U3MEPEHUSI.

[lopagkoEbIM aHaAH3z - YpoEe Hb FrapMOHHK
= FE.00 Datuunk 2 = BRE.4 mB CTapT
CTon

ano JanMce

BO0

400

200

50 a0

Pucynok 6.21

VYnpasieHue KypcopoM U MaciiTabupoBaHHe rpaduka MPOUCXOIUT TAK K€, KaK U B IJIaB-
HOM OKHe mporpaMmsbl [lopsinkoBelid ananu3 (myHKT 6.2.1 Hactosimero PykoBoacTBa oneparo-
pa).

[lepenoc rpaduveckoil 1 YNCIEHHONW HH(POPMALIUU B TEKCTOBBIE PEIAKTOPBI OCYIIECTBIISICT-
Csl TaK e, KaKk U B IJaBHOM okHe mporpaMMmsbl IlopsiakoBblii aHaam3 (IyHKT 6.2.2 HacTOsAIIEro
PykoBojacTBa onepartopa).

Knonka Crapt 3amyckaeT npolecc HemnpepblBHOro oroOpaxkeHus. IIpum mepBoMm 3amycke
nporpaMMmsbl kHorka CTapT 10 yMOJIYaHHUIO HaXaTa.

Knonka Ctom ocTaHaBiIMBaeT NpOLECC OTOOPa)KEHHsI, JaHHbIE B OKHE HE OOHOBISIOTCS.
[Ipouiecc BBOJA AaHHBIX B CEpBEpPE MPHU ITOM MPOJOJIKAETCS, U BCE JPyrue MporpaMMmbl Ipoao-
XKaroT paboTaTh.

KHnorka 3anuck 3anuceiBacT JaHHbIC, HAXOAAIIMECS B OKHE B (ails ¢ pacmuperuem *.dtn.
B nauane Qaiina uaer onucanue naHHbIX (cM. Tabnuiy 6.2). [lanee uayt nqanHsie B popmare ¢ mia-
BAIOIIIEH 3aIsATOM, B KaUeCTBE pa3eiauTesis IpoOHON U 1EJI0N YaCTH YKCIIa UCTIONB3YETCs TOUKA.

Jliist BBIXOJA U3 OKHA YPOBEHb IAPMOHHUK HAJ0 HAXKATh KPECTUK [EJ], PACIIONIOKEHHbIN B
IIPaBOM BEPXHEM YTy OKHa.

Tabuuma 6.2

Crtpoku ¢aiina Onucanue

YpoBHU rapMOHUK (TIOPSIAKOBBIN aHAIN3) Ha3BaHUE CIIEKTpa

Hatuuk 2 (OG0poTHI) Ha3BAaHME KaHaJla BBOJA CUTHAJIA

KOMMeHTapI/Iﬁ MOJIb30BaTe 1. BBOAUTCS B OKHE

[Ipoxon 2 .
HacTpoiika napamMeTpoB NopsAIKOBOro aHAIU3A

I"apmonukwu - ot 1# 1o 1051

JMana3oH rapMOHUK

Hara: 29-05-2005

JlaTa HaJaJia 3amucu ¢aima

Bpems: 19:00:40

BpeMsl Hauasa 3anucu (aiina

Ne YpoBeHb

3arojJJOBKH CTOH6I_[OB JaHHBIX

MB

CANHUIBI U3BMCPCHUA JaHHBIX
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porpamma IIOPSIJIKOBBIN AHAJIN3 ZETLab

6.3.1.1.1 Hacmpoiika énewnezo éuoa okna Ilpoxoonas capmoHux.

[Tpu HaXxaTHK Ha MPaBYI0 KHOMKY MBIIIA Ha rpaduKax MOSBISICTCS JOTOIHUTEIBHOE OKHO
napaMeTpoB rpaduka ¢ mAThIO BKIagkamu. Ha mepBoli Bkiagke (pUCYHOK 6.22) HacTpauBaroTCs
napameTpsl 0ToOpakeHus. THITbI JTMHUHN TpadUKOB MOTYT OBITh B BHJE TOPU3OHTAIBHBIX JIMHUH
(cTymeHek) uiu B BUJIE JIOMaHbIX JHHUN. Takke perylmpyroTcs mapamMeTpbl OTOOpakeHUs KaKI0T0
u3 rpaduKoB, IIBET, TONIIWHA, 3aKpalliBaHue (3amoiHeHUe) obsactu o rpadukomM. Ha pucynke
6.23 moKka3aHO OKHO ISl PEeTyJIUPOBAHUS MAPAMETPOB CETKH. B 3TOM OKHE MOYKHO BKJIFOYATH WIIH
OTKJIFOYAaTh OTOOpaKEHHE TOPH30HTAILHOW W BEPTUKAIBHON CETKM M Pa3METKU CETKH. Takxke B
ATOM OKHE 3a/1aeTcs 00JIaCTh BUIUMOCTH (00IaCTh OTOOpakeHUs) TPaUKOB — BEPXHSSA — HUKHSSA
TpaHUIIBI ¥ JIeBas - IpaBasi TPaHUIIbI TPAPHUKOB.

MNapameTpbl ceTkK | LBeTa v wpkdTel | Haanwes | Wkana MapareTRbl OTOGRaEEHHA
MNapameTpel 0ToBpamMeHHA MapaMeTpel CeTEM | LgeTa v wpHdTel | Hagnuee | Wkana
THM AHHHA TN oced
@ [OpM3OHT anbHEIE {:} NoMaHHEE PasMETKH 0cEH
BEpTHEANEHAR IOpH3OHTaNEHAA
MapaMeTpel rpadivka
NiHKK ceTER
YPOESHE + | Bribop kamana OPHIOHT ANEHEIE BepTHEANEHEIE
EET rpadivka
OTtobpakaTte rpadHe " PEHHUE! BHAHMOCTH
1 TOMWMHa AMHMA rpadvea (o7 1 40 5) 0.005 Bepxran | 2.5 Tes
JanonHeHHe
O Bes sanonHeHHA @ C 3an0NHEHHEM a Hiwrea | 10025 MNpaeaA
(#) MonowHTensHOE () SHaKonepeMeHHoe
Pucynox 6.22 Pucynok 6.23

Ha pucynke 6.24 mokazaHo OKHO UIsl pETYJHUpPOBAHHsS ITapaMeTpoB CETKH. B 3ToM okHe
MOYKHO BBIOMpATh pa3Mepbl LIPU(TOB U IIBETA CETKH, Kypcopa, (OHa, pa3METKU OCel, JIeTeH IbI.

Ha pucynke 6.25 mokaszana 3axiraaka i Haanucu Ha rpaduk. Ha 9Toif 3akiiaake BeIOMpa-
eTcs mpudT U HabUpaeTcst TEKCT

MapaMeTpel 0ToOpakeHHA MapaMeTpel 0ToOpa¥EHHA

MNapameTpel ceTky | LBETa K wpHdTel | Hagrvee | Likana MapameTpel ceTkk | LEeTa W wpHiTel | Haamce | |ikana
WpkhT
12 PazmMep wpHdiTa (0T & Ao 30) Mok.asaTh HaAnMcE
sl
To4ka 2
Pucynok 6.24 Pucynok 6.25

Ha pucynke 6.26 nmokasan ¢parmeHT padbodero okHa mporpammsl IlopsakoBblii aHaau3 ¢
JIOTIOTHUTEIBHON MHpOopMaIuei
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Ha pucynke 6.27 nmokaszana 3akjajika sl BBIOOpa TOPU30HTAIBHON M BEPTHKAIBHON IKAJIBI.
BepTukanpHas Ikajia MOXKET OBITh IpEJCTaBlicHAa B PAaBHOMEPHOM, JOrapu()MHYECKOM M JICIIH-
OenbHOM BHJIe. | OpHU30HTAIbHAS IIKAIa MOKET OBITh MPEACTABICHA B PABHOMEPHOM, JIOTapu(hMu-
YECKOM MJIM 1/n-0KTaBHOM (JOJICOKTAaBHOM) BHJIC.

MapamMeTpbl @
MapateTpel 0TOBRaHEHHA
MNapareTtpel ceTkM || LieeTa 1 wpndTel | Hasnuoe | LWkana
1] PAOKOEKI H aHaIHZ - vpﬂ EE BepTHKanEHadA Wkana TOpME0HT ANEHER WKana
To q Ha '2 @ PaEHOMEpHAA @ PaEHOMEpHAA
¥= 2.00 KaHan b
MB (O Noraprdimueckan ) Norapudimieckas
3
O AeunfiensHan (1 1{n okTaEHan
PucyHoK 6.26 [ Mermersr | [ omenme |
Pucynok 6.27

Jlis coxpaHEeHUs BHECEHHBIX M3MEHEHUH U BbIXOAa M3 okHa Ilapamerpbl HE0OX0IMMO
HaxxaTb KHONIKY IIpuMeHuUTh.

Beixon u3 okna Ilapamerpsl 6e3 COXpaHEHHs HAaCTPOEK OCYLIECTBISETCS Ha)XKaTueM Ha
KHONKY OTMEHHTb, Ju00 Ha KHONKY [, pacrooKeHHyI0 B IPAaBOM BEPXHEM YIJIy OKHA, JHOO
Ha)kKaTHeM J1I000i KHOIKOM «MbIIIN» Ha J1I000€ MECTO 3KpaHa, He 3aHMMaeMoe okHoM Ilapamert-

pbl.

6.3.1.2 Cnexmpozpamma capmoHux

@naxxok CneKkTporpaMMa rapMOHHUK TTOPSIKOBOTO aHAM3a BKIFOYAET/BBIKITIOUAET CIIEK-
TpO-rapMOHHMYECKOE pacipe/eneHue curuana. Liser otodpaxaer ypoBeHs crniekrpa. Huzkue ypoBHU
0TOOpaKaroTCsl YEPHBIM IIBETOM, BBICOKHE - KpacHbIM (pucyHOK 6.28). B BepxHeil yacTu okHa
oToOpakaeTcs Ha3BaHME CIEKTpa U Ha3BaHME CaMOro JIOMOJHUTENbHOro okHa. Hike - usmepse-
MBbI€ BETMYMHBI (B JAHHOM ClTydae HOMEp TapMOHHKH, BPEMS U YPOBEHbB), MX 3HAYCHUS U AHHUIIBI
U3MEpPEHUs.

[lopagroRbiA aHaAKH3 - CNeKTporpamMmMa rapmoHHK [TI['EI[‘S?I
19 Bpema B3.0c Ypoeews 15.45 mB CTapT

CTnn
3aﬂHEb
MHTEpEAN, C
ZDD
HpmmeHMTb
CEHEHHA

Pucynox 6.28

[apMoHMka

100

a0

VYnpasieHue KypcopoM M MacIiTabMpoBaHUE Ipaduka CIEKTPOrpaMMbl OCYIIECTBIISETCS
TaK ke, Kak U B TJIaBHOM OKHe mporpamMmbl [lopsiakoBblii anaau3 (myHKT 6.2.1 Hacrosmero Py-
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KOBOJICTBa omepaTopa). MacmrabupoBaHue IO YPOBHIO B CIIEKTPOTPaAMME OCYIIECTBISETCS
Ha)KaTHEM JICBOW KJIABUIICH «MBIIIHY, TIPU MOSIBIISIONIMXCS COOTBETCTBYIOIIUX TPAaQUUECKUX BH-
Jax Kypcopa, Ha BEPTUKAIBHYIO OCh CIIEKTPOTPAMMBEI.

JIsisi KOTMPOBaHMSI CHEKTPOTrPaMMBbI TIPU aKTHBHOM OKHE MPOTrpaMMbl HA)KMUTE KOMOHMHA-
o kHomnok kiaBuatypel Ctrl + C. I'paduk 3anumercs B Oydep Clipboard B dopmare *.bmp.
BcraButh rpaduk B 1000# TEKCTOBBIN JTIOKYMEHT MOXKHO OJHOBPEMEHHBIM Ha)KATHEM Ha KHOIIKU
kiaaBuatypsl Ctrl + V wim HaxkaTHeMm Ha IPaBYIO KHOIKY MBIIINA U BBIOOPOM B MOSBUBIIIEMCSI MCHIO
KoMaH[6I BcTaBUTB.

Knomnka CTapT 3amyckaeT pacdyeT CIeKTPOB M HaKOIUIEHUE UX B criekTporpammy. [Ipu nep-
BOM 3aITycKe IporpamMmbl KHonka CTapT 1o yMOJYaHUIO HAXaTa.

Knomnka CTom mpekpaimaer HaKOIUICHHE B CIIEKTPOTpaMME, BBIUUCISIET CPEAHEE 3HAUYCHUE
CIIEKTpa 1O BCeH 0TOOpa)kaeMo#l CIIEKTpOrpaMMe M OTOOpakaeT B OKHE C TEKYIIUM CIIEKTPOM.
[Iporiecc BBOJA JaHHBIX B CEpBEpE MPH 3TOM MPOJOIIKACTCSA, U BCE JIPYrUe MPOrpaMMbl IPOIOI-
JKaroT paboTaTh.

Knomka 3anuch 3anuchiBaeT JaHHBIC, HAXOIAIINECS B OKHE B (ailyl ¢ pacmmpeHueM *.grn.
B nauane daiina uaer onucanue naHHbx (cMm. Tabnuny 6.3). Janee uayt nqanHsie B popmare ¢ mia-
BAIOIICH 3aIsATOM, B KaUeCTBE pa3eiauTelis IpOOHON U 1EJI0N YaCTH YKCIIa UCTIONIB3YETCs TOUKA.

Tabnuma 6.3
Ctpoku daiiaa Onucanue
CriekTporpaMma ypoBHEH TapMOHHK Ha3BaHUE CIIEKTPA
Hatuuk 2 Ha3BaHUE KaHaja BBOJA CHUTHAJA
Tpoxox 2 KOMMCH”EapI/Iﬁ nojb3oBarens. BBoaurcs B okHe
Hacrpoiika napameTpoB NOpsiAKOBOI0 aHAJIN3A

lMapmonuku - ot 1it no 105 YaCTOTHBIN JUaIla30H
Hara: 29-05-2006 JaTa HaJasa 3anucu ¢aiina
Bpewmst: 19:03:40 BpeMs Havdasa 3amucu Qaiina
Ne Bpewms YpoBeHb 3aroJIOBKHM CTOJIOIIOB JaHHBIX

c mB €IMHULIBI U3MEPEHUs! TaHHBIX
104 50 KOJINYECTBO CTPOK M KOJIMUYECTBO CTOJIOIOB
1.0000000  104.0000000
0.0000000  1000.0000000 ciyxeOHas HHpopmanus
apmonuka %7.0f Bpems %7.1fc  Vposens %4.1f wmB

B none non mannuceio MHTEpBaJI, ¢ yCTaHABIMBAETCS MHTEPBAJ pacueTa CIeKTPOrpaMMBI
B CEKyHJIaX. 3HAUCHUS MHTEPBalIa BBOAATCS C KJIaBUATYpbhl. MHUHMMAaIbHOE 3HAYCHHE WHTEpBAIA
10 ¢, makcumanbHoe 1000 c.

Kuomnka IIpuMeHHMTh WU KJIaBHINA KJIABUATYPHI «BBO» 3aITyCKAIOT MPOTPaMMy C HU3Me-
HEHHBIMU TIapaMeTpamMu (MHTEPBAJIOM).

Kuonku F, T nmox Haamuceio CedeHne BKITFOYAIOT JOMOJHATEIBHBIE OKHA CIIEKTPOTPaMMBI
— CEUYEeHHE 10 BPEMEHHU M CeueHUue Mo yacToTe. [Ipu moMoImu 3THX OKOH MOKHO MTOCMOTPEThH CIIEK-
TpOrpaMMy «B pazpezen. OToOpakaeTcsi CeueHHe TOr0 MECTa CIIEKTPOTrPaMMBI, TJIe CTOUT Kypcop.

Jlns Beixoga u3 okHa CHEeKTpPorpaMMa Hajlo HakaTh KPECTHK [, paciooKeHHbIA B Ipa-
BOM BEPXHEM YTJTy OKHA.

6.3.1.3 3D-cnekmpozcpamma capmonux

Onaxok 3D-cmekTporpamMma IOPSIKOBOIO aHaldM3a BKIIOYAET/BBIKIIOUACT O0BEMHOE
N300pakeHNE CIIEKTPO-TAPMOHUYECKOTO paclpeiesieHus CUrHana. B BepxHel 9acTh okHa oToOpa-
JKaeTcsl Ha3BaHHE CIEKTpa M Ha3BaHME JOMOJHHUTEIBHOTO OKHA. L[BeT oToOpaskaeT ypoBEHb CIIEK-
Tpa. Hu3kue ypoBHH OTOOpa)kalOTCsl YEPHBIM I[BETOM, BBHICOKHE — KpacHBIM (pucyHOK 6.29). Ilo
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ymomyanuio 1Betr (ona 3D-cnexkTporpammbl uepHblif. [Ipu 1BOMHOM IIenyKe MpaBOil KHOIKU
«MBIIIN [0 CIIEKTpOrpaMMe LBET (JOHA CIIEKTPOrpaMMbl MEHSAETCS: YepHbII Ha Oenblif 1 Ha00opOT
(na pucynke 5.15 uBer ¢ona Oenblif). Hakumast Ha JeBYI0 KHOIKY «MBIIIM» M TIEpeMeNias ee 1o
JKpaHy, MOXKHO IIOBOPAYMBaTh CliEKTporpammy 1o ocsiM X u Y. IIpyn HakaTuu Ha NpaByr0 KHOIKY
«MBIIIN» U MEPEMEIIEHUN «MBIIIM» M0 JKpaHy CHEKTporpaMMa IOBOpPAuYMBAETCS BOKPYr ocu Z.
[Tpu NBOMHOM IIETYKE IO JIEBOM KHONKH «MBILIIN» CIEKTPOrpaMMa BO3BPALLAETCS B UCXOQHOE CO-
CTOSIHUE.

EH Nopamxosvii ananus - 3D CeKTporpama rapMoHHK

LT |

Pucynox 6.29

3D-cniekTporpaMMy MOKHO YBEITUYHTH MM YMEHBIITUTH TIPU TOMOIIY POJIMKA — IIOMEIIaeTe
yKazareiab «MBIIIN» HA CIEKTPOrpaMMy, IPOKPYYUBAETE POJIUK «HA CeOs» — U300paKeHUE yBEIH-
YUBAETCH, «OT CE€0s» — YMEHBIIIAETCA.

MacmrabupoBanue 3D-ciekTporpaMMBbl 10 YPOBHIO MPOUCXOTUT MPHU MOMOIIU MAHUITYJISI-
Topa «MbIb». [Ipu nmepemenieHnn ykasaTens «MBIIIM» BIIOJb JIEBOM TPAaHUIBI OKHA MPOTPaMMBbI
3D-CnekTporpamMma rapMoOHHK, B 3aBHCUMOCTH OT CBOEI0O MECTOHAXOXJICHUS OH MEHSET BHEII-
Hui Bua. Hamo moskmatbes, Korja yka3aTeinb «MBIIIN» MPUMET HYXHBIM BHEIIHHN BUI W, JTUOO
HIETKHYTH JI€BOW KHOMKOM «MBIIINY, TUOO MPOKPYTUTH «POJHK». PacTsukeHue uinu cxxaTue rpadu-

KOB MPOUCXOJUT IIPpU IIOMOIIN YyKa3aTeyisd BUAA I ) * . C,Z[BI/IHYTL Fpa(l)I/IKI/I BBCPX HJIK BHU3
MOKHO IIpU ITOMOIIH YKaSaTeJIGﬁ COOTBETCTBCHHO T , l . Eciin 1IoCcTaBUTH «MBIIIBY» B HAYAIO0

KOOpAHWHAT, TO YKAa3aTCJib IIPUMET BU X . HpI/I HAXXaTUH Ha YKa3aTCJIb TAKOI'O BUAA BBIITOJHACTCAH

KOMaHJa «aBTOMacIITaOMpoBaHUE» MO ocH Y (aBTOMAcHITaOMpPOBAHHE MPOUCXOIUT IO YPOBHIO
CUTHAJIA).

s konupoBanusa 3D-criekTporpaMmbl TpU aKTUBHOM OKHE MPOTpamMMbl HAXKMHUTE KOMOU-
Hauio kHomnok kinaBuarypel Ctrl + C. I'paduk 3anumercs B 0ydep Clipboard B hopmare *.bmp.
BceraButh rpaduk B 1000H TEKCTOBBIA JOKYMEHT MOXKHO OJHOBPEMEHHBIM Ha)KaTHEM Ha KHOIKH
kiaBuatypel Ctrl + V win HaxxaTHeM Ha MpaByrO KHOIKY MBIIINA ¥ BEIOOPOM B MOSIBUBIIEMCS] MEHIO
KoMaH/Ibl BeTaBUTH.

Knonka CrapT 3amyckaeT pacyeT CIeKTpOB M HaKoIUIEHUE UX B criekTporpammy. [Ipu nep-
BOM 3aITyCKe MporpaMmMbl KHOMKa CTapT 0 YMOJIYaHUIO HaXKaTa.

Knonka Cronm npekpaimiaer HaKOIUIEHHE B CIEKTpOrpaMMe, BBIUUCIISIET CpeJHee 3HAUCHUE
CIeKTpa MO Bcel oToOpaXkaeMoil crieKTporpamMme M OTOOpakaeT B OKHE C TEKYIIUM CIIEKTPOM.
[Tpouiecc BBOAA TaHHBIX B CEpBEpPE MPU 3TOM MPOAOIKAETCS, U BCE JIPYrHe MPOrpaMMbl MPOJI0JI-
XKaroT paboTaTh.
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KHonka 3anmuch 3anmichIBaeT JaHHbIC, HAXOAAILIMECS B OKHE B (paiii ¢ pacmupeHuem *.grn.
B nauane ¢aiina naet onucanue qaHHBIX (cM. Tabnuiy 5.3). Jlanee uayT gaHHbie B hoopmarte C 1uia-
BaIOIIEH 3aMsTOM, B KAUECTBE pa3/IeIUTENs APOOHON U 110N YacTH YKCIia UCTIONb3YeTCsS TOUKa.

B none non Hannuceio MHTEpBaJI, ¢ yCTaHABIMBAETCS MHTEPBAJ pacueTa CIIeKTPOTrpaMMbl
B CEKyHJaX. 3HaYCHHUs MHTEpBaja BBOJATCA C KJIaBUATypbl. MakcMMaabHOE 3HAYCHHWE MHTEepBaia
1000 ¢, munnmainbsHoe 10 c.

Kuonka IIpuMeHHMTh WU KJIaBHINA KIABUATYPHI «BBOI» 3aIyCKaIOT MPOrPaMMy C U3Me-
HEHHBIMU NTApaMETPAMH.

Jlist BBIXOZI@a M3 OKHa 3D-CHeKTporpaMMa Haj0 HaXKaTh KPECTHMK [, PACHOIOKEHHBIA B
IIPaBOM BEPXHEM YTy OKHa.

6.3.1.4 [IlIpoxoonan zapmonux

Onaxok I'paduku npoxoaHbIx okHa nporpamMmMbl HacTpoiika mapaMeTpoB NMopsiAKOBOI0
aHAJIN3a BKJIIOYACT/BBIKIIIOYACT MPOXOAHYI0 rapMOHUK curHaia (pucynok 6.30). B BepxHeii uactu
OKHA OTOOpa)kaeTcsi Ha3BaHME CIIEKTPa U Ha3BaHHE CaMOT0 JOMOJHUTEIBHOTO OKHA. Huxke - n3me-
psieMble BETUYUHBI (BpeMs U HOMEpa TapMOHUK ), UX 3HAYCHUS U €AMHUIIBI U3MEPECHUSI.

[Tpu Brmouenuu ¢uiakka I'padguk mo o6oporam B okHe HacTpoiika mapameTpoB mopsiji-
KOBOro aHaju3a B okHe IIpoxoaHasi rapMOHUK TOSBUTCS €Ile OJUH rpaduk — 3aBHCUMOCTH 000-
POTHO# 4acTOTHI OT BpeMeHH (pUcyHOK 6.31)

[NopAnkoBbiH aHaaHs - [poxoaHan rapMoHHE
Bpema 122c Fapmonvea 1 8.8 mA FapmonuEa 2 2.3 mB FapmoHmEa 3 0.9 mB E

(L1=]
Cron
Janmce

40
20

5e 0o eiee Kpe b e 9 el

a0 100 140 200 240 a0n ¢

Pucynox 6.30
%] MopaakoBbIH aHaHz - [PoX0aHAaA apMOHHK g@g|
Bpema  237c FapmMoHHka 14 351 mB Fapmonrka 31 5.2 MB FapMondka 48 0.7 MB FapmMolKea 58 0.3 MB -
e -

E

B0

40

20

20 40 (il 80 100 120 140 160 180 200 220 240 260 280 300 320 30 ¢
Bpema C OBopoter TTE. T4 0BT s

OB/MUH
2000

1000

a0 100 150 200 250 300 ¢

Pucynok 6.31
JlnutenbHOCTh (B CEKYHIIaX) U KOJIMYECTBO 0TOOpakaeMbIX rpa)MKOB M MX I[BETa HACTpaH-

BatoTcsa B okHe HacTpoiika mapameTpoB MOpsiAKOBOro aHajau3a (MyHKT 6.3 HACTOSIIEro PyKo-
BOJICTBA OTIEPATOPA).
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YrpasieHue KypcopoM U MacmTabupoBaHue rpaduka MPOUCXOINT TaK K€, KaK U B TJIaB-
HOM OKHe mporpammbl IlopsiakoBblii aHaau3 (myHKT 6.2.1 Hactosmero PykoBoacTBa omeparo-
pa).

[lepenoc rpaduyeckoii 1 ynciaeHHON HH(GOPMAILIUU B TEKCTOBbIE PEIAKTOPBI OCYIIECTBIISIET-
Csl TaK e, Kak M B IJIaBHOM OKHE mporpammbl IlopsiakoBelii aHanu3 (MyHKT 6.2.2 HACTOSIIEro
PykoBojacrBa onepartopa). KonupoBanue undopmanuu s rpagukoB rapMOHHK U rpaduka 060-
POTOB IPOU3BOJUTCSI HHIUBUIYATHHO.

[Ipu HaXkaTUW Ha MPABYIO KHOIKY «MBILIIN» B M0JI€ TpaMKOB rapMOHUK UJIU B 1oJie Tpadu-
Ka 000pOTOB OTKphIBaeTCs OKHO IlapameTpsl Ui HACTPOWKH BHEITHETO BUAA COOTBETCTBYIOIIMX
rpadukoB. [logpoOHoe onucanue okHa [lapameTpnl MoxHO HaliTh B myHKTe 6.3.1.1.1 HacTosmero
PykoBoacTBa onepartopa.

Knonka Crapt - 3amyckaeT mpoliecc HempepblBHOTO oToOpaxkeHus. [Ipu nmepBom 3amycke
nporpaMMbl kHorka CTApT 1O YMOTYAHUIO HaXaTa.

Kuonka Ctomn - ocTaHaB/IMBaeT Mpolecc 0ToOpakeHUs U MHTEPBAJl pacyeTa, JaHHbIE B OKHE
He oOHOoBIstoTCs. [Iporiecc BBOIAa TaHHBIX B CEPBEPE MPHU ITOM MPOJIOIIKAECTCS, U BCE APYTUE MPO-
TpaMMBbI POJIOJKAIOT PaboTaTh.

Knomnka 3amuch - 3amuchiBaeT pe3yibraThl 00paboTku B (aitn ¢ pacmupenuem *.dtn. B
Hayvaje Qaiina uaer onrcaHue JaHHbIX (cM. Tabnuiy 6.4). Jlanee unyt naHHeie B (hoopmare ¢ mia-
BAIOIIEH 3aIsTOM, B KaUeCTBE pa3eiauTesisi IpOOHON U 1EJI0M YaCTH YMCIIa UCTIONIB3YETCs TOUKA.

Jnia Beixona u3 okHa IIpoxoaHasi rapMOHHK HAJl0 HaXaTh KPECTHK [&d| B PAaBOM BEpXHEM
yIIIy OKHa.

Tabmnuua 6.4
Crpoku daiiaa Onucanue
[TpoxoaHasi rapMOHUK (MTOPSIKOBBIN aHAIN3) | HA3BaHHUE CIEKTPa
Hatuuk 2 (O60poThI) Ha3BaHUE KaHaJla BBOJIa CUTHAJIA
Tpoxon 2 KOMMCHl;apI/Iﬁ MoJIb30BaTeNs. BBOIUTCS B OKHE
Hacrpoiika napaMeTpoB MOPAIKOBOI0 aHAJIM3A
["apmonuku - 32 66 74 Howmepa rapmonuk
Hara: 29-05-2006 JaTa Hayana 3anucu ¢aiina
Bpemsa: 19:00:40 BpeMs Havasa 3anucu Qaiina
Bpewmst Yposenn YpoBeHb YpOBEHB | 3ar0JIOBKHM CTOJIOIOB JaHHBIX
c MB MB MB €IMHULIBI N3MEPEHHUS JAHHBIX

6.3.1.5 Ilonapuvie koopounamot

Onaxxok I'paguk B NOIAPHBIX KOOPAMHATAX IOPSAIKOBOIO aHAIM3a BKIIIOYA-
eT/BBIKIIIOYAET IpauK CUTHajla B MOJSPHBIX KoopauHaTax (pucyHok 6.32). B 3aronoBke okHa
oTtoOpakaeTcs Ha3BaHHE JIOTIOIHUTENILHOTO OKHA. Hike — n3MepsieMble BETMYMHBI, HX 3HAYCHUS U
€IMHUIBI U3MEPEHUS.
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= 1B )] M [loaspHbIE KOOPAMHATDI E'E'E'
<f= = 119.26756 rpag  Teneparop 2 = 1000.08478 mB <f> = 5242675 rpag, Teneparop 2 = 0.10000 B

M [oaapHble KOOPAMHATHI

13 o 57.5

158

180

203 338

270

Pucynox 6.32 Pucynok 6.33

Bxmtouenue ¢uiakka I'padguk mecrepenku B okHe HacTpoiika mapaMeTpoB nmopsiikoBo-
ro anajau3a (myHKT 6.3 HACTOSIIEro pyKOBOJCTBA ONEPaTopa) HAKJIAAbIBACT Ha rpadMK PUCYHOK
3y0110BO#i niepenayun (1ecTepeHkn) (pucyHok 6.33).

[lepenoc rpaduveckoil 1 YuCIEHHONW HH(POPMALIUU B TEKCTOBBIE PEIAKTOPBI OCYIIECTBIISICT-
csl Tak ke, Kak M B IJIaBHOM OkHe mporpammbl IlopsiakoBblii aHanu3 (MyHKT 6.2.2 HacTOsIEro
PykoBojacTBa onepartopa).

VYmopasieHue KypcopoM M MacimiTabupoBaHue rpaduka B MOJSPHBIX KOOpJAHWHATaX oOCY-
IIECTBIIICTCS TaK K€, KaK M B TJaBHOM OkHe mporpammbl IlopsinkoBwiii anaau3 (myHKT 6.2.1
Hacrosiiiero PykoBojcrea onepartopa).

6.3.1.5.1 Hacmpoiika enemnezo éuoa oxkna Ilonapuvie koopounamat.

IIpu HaxaTUM MpaBoi KHOIMKOHM «MbIIW» B noJie Tpaduka okHa IloasipHbIe KOOpPAMHATHI
MosABJISIETCA JOoNOJHUTENbHOE OKHO Ilapamerpsl ¢ Tpems Bkiankamu: ®@opmar, LlBera, Mac-
mrao.

Bxiagka @opmat (prcyHOK 6.34) CIIy>KUT JUIsl peryJlMpOBaHUs MapaMETPOB CETKHU: CIHMHH-
IIbl U3MEPEHMS, HAIIPaBJICHNUE U YTOJI pa3BEPTKH, 00JaCTh OTOOpaXKEeHUs U TOJILIMHA JTUHUNA rpadu-
ka. Ha Bxnaznke IlBera (pucynok 6.35) 3amarorces npera rpaduka, Kypcopa, oceit, cetku u mudp. Ha
pucyHke 6.36 m3oOpaxkeHa Bkiajaka Macmrad, rie peryiupyroTcs BuauMas o0acTb U 00jacTh
JOTTYCTUMBIX 3HAUEHUH, U YCTAHABIMBAETCS MPEJCIbHOE pa3pelieHUE.

| Popmar | Usera | Macurat | Popmar | UseTa | Macwras
EauHULEI U3MEPEHUA - - Ueer rpaguka
‘ 0 | HavansHeiit yron |
~ curhanll
‘ : : L )
[] PaguaHe: §353-955 ‘ KoHeuHe yroa
‘ Ueera cetku
OrotpaxeHue p— :
MNpoTue Yacosoit 10 | Flosopor-tay User kypcopa

[[]No yacosoii

[Joo180

[1 7‘ TonwmHa AMHUA

l 0K H OtmeHa ] MMEHWT [ oK J[ OTmeHa ][I'IpumeHHTbV]

Pucynox 6.34 Pucynox 6.35
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[lapame Tpbi @

Popmar | Ugera| Macurat ‘

Buaumaa ofinacte

2.50847 | BepxrHas rpaHuua

151912 | Huknaa rparuua

06nacTe AONYCTUMBIX SHAYEHUE

100000 BepxHuii rpaHiua

100000 Huskruit rpanua | 0.001 Eg:;:g::ﬁ:

[ 0K ] [ OtmeHa ] [ ﬂpumenvn'b]

Pucynox 6.36
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7 TIporpamma MOJIAJIbHBIN AHAJIN3
7.1 Ha3HauyeHHe NPOrpamMMbI

[TporpamMma MonanbHOrO aHanu3a (PUCYHOK 7.1) mpeaHa3Ha4yeHa Uil aHAIHW3a UMITYJIbCHBIX
CUTHAJIOB U NIEPEXO/IHBIX XapaKTEPUCTHUK.

MopnanbpHblli aHaIU3, OCHOBAaHHBIN HA BBIUYMCICHUH aMILIUTYJHO-4YaCTOTHBIX XapaKTEPUCTUK
(AUX) no u3MepeHHbIM 3HAYEHUSAM CHJI, IPUIIOKEHHBIX K KOHCTPYKIUH, U €€ OTKJIMKA, IPEJCTaB-
asieT co0oi Xopouio pa3pabOTaHHBIA METO, YacTO Ha3bIBAEMbI KJIACCMUECKUM MOJAAJIbHBIM aHa-
mu3oM. [lapamerpsl Mox u3Bnekarorcd u3 AUYX npu noMoIy alropuTMOB MOATOHKU KpuBbIX. ITo-
ckoJibky AUX onpenensier “noJABUAKHOCT” KOHCTPYKIIUH, T.€. 3aBUCUMOCTh €€ YCKOPEHHsI, CKOPO-
CTH WM CMEUICHMs OT IPUIIOKEHHOM cuibl, cHATHE AUX Takke Ha3blBatOT U3MEPEHUEM IOABUXK-
HocTH. Bo30yxaeHne MokeT ObITh pa3oBbIM, CIy4ailHbIM (IIOCTOSTHHBIM, BHE3aIHbIM HJIU IEpUO-
JMYECKUM) MM CHUHYCOHMJIAIbHBIM. Kak mpaBuiio, pa3oBoe BO30YXICHHE IMPOU3BOAUTCS yIapHBIM
MOJIOTKOM.

VcnplTanus ¢ MCIOIB30BAaHUEM YIApHOTO MOJIOTKA MPOBOAATCS ObICTpO. Jlist Kakaoi cre-
HEHU CBOOOJBI (T.€. TOUKU MU3MEPEHHUs M HalpaBJIeHUs) BO30YXKJIEeHHs TPeOyeTcsl BCero HECKOIbKO
yZapoB. B HCIIBITaHUAX ¢ IPUMEHEHHEM YJApPHOTO MOJIOTKA POKJIAIOTCS TOJIBKO YAapHble UMITYJIb-
cbl. Bo3amMoxxHOCTH BBIOOpa 4acCTOTHOM MOJIOCHI BO30YXKIEHUS IIPH 3TOM OIpaHUYEHbI, HO, UCIIOJIb-
3ys pa3Iu4HbIe HAcaJIKH JJi yAapHUKa (IJJaCTMACCOBBIE, PE3UHOBBIE WJIM METAINIMYECKUE), MOYKHO
PEryJINpOBaTh AJIUTENBHOCTh YAAPHOTO BO3JAEHCTBUSA U, CIEAOBATEIbHO, MEHITh YACTOTHYIO I10JIO-
Cy BO30YXKICHUSI.

IIporpamma 1mo3BoJiieT ONpeAesITh COOCTBEHHbIE YACTOTHI U JIoTapu(pMUdecKre 1eKpeMeH-
TBI CBOOOTHBIX KOJI€OaHMII MEXaHU3MOB U KOHCTPYKIIHI METOJIOM YIapHOTO BO30YKICHUSI.

NapameTp Kasant KaHan2 Napsuerpe |

A unn 207g 135 g

WpiHE (50%) | 184000 e 1.74000 1

A Lnpiea (20%) | 24500k | 232000 mc
4

o prssrse
\ CHG wywa 0107 g amEsg
I

VinTerpan(Z) | S30137 won | 43633 won
— irerpan FS [

J 1 E BeTIHdme | BATIEmc Fanuck
B %786 7026

— ra— A 053
| —\ T wnymezos | 014 uc

R

Hpran

|
L]

ais [ [T

Vouep: Bpewn= D000 21 APS = 0057

J50m1
Ta000We O
1IB000ME O

1E000M: O
f'\‘ 184000 WC 00352 WC

i o =
[ ——— ] \ 7 = M
i | | e &t
" f S
0oz 0025 hl

018

3

Pucynox 7.1

[Iporpamma npenHa3zHaueHa st 00pabOTKH, BU3yaau3allui BUOPOCUTHAIIA, CIIEKTpa BUOPO-
CUTHAJIa, aBTOMATUYECKOTO ONpeIeNIeHNsI COOCTBEHHBIX YacTOT, (pa3, OTHOIICHUS MHUKOBBIX aMILTH-
Ty ABYX CUTHaJOB U AekpeMeHTa 3aTyxaHus, AUX u ®UYX pa3nuuHbIX MEXaHHU3MOB, AETajel,
KOHCTPYKIUH U MPOYNX 0OBEKTOB METOJIOM M3MEpPEHUsl YacTOT CBOOOAHBIX KOJeOaHUM, B peKUMeE
yIIapHOTO BO30YXIEHUSI.

JlanHast mporpaMmma MOKET OBbITh C YCIIEXOM IPHUMEHEHa NP MPOBEIEHUU WCIBITAHUN Ha
yJap; B 00JaCTU CHWKEHUs BUOpalMH, CBI3aHHOW C PE30HAHCOM KOHCTPYKLUH; JUIsl KOHTPOJIS U3-

TOTOBJICHUA U C60pKI/I OTBETCTBECHHOI'O 06opyz[013aHH51; a TaK’)KC B HAYYHBIX LEIAX IIPU IMMPOBECACHHUN
SKCIICPUMCHTAJIbHBIX PICCJ'ICI[OB&HHIZ.
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porpamma MOJAJIBHBI AHAJIN3 ZETLab

OcHOBHBIE TOCTOMHCTBA IporpaMMbl MoaaabHbIN aHAIN3!

v MakcuMallbHO TIPOCTOE U OBICTPOE ONpejIelieHre COOCTBEHHBIX YaCTOT M Pa3IHYHbIX MO
KoseOaHui

v OTCYICTBHE CIIECHUAIBHBIX TPeOOBAHUN K BO30YIAUTENIO BHOPAIMH, YTO YIPOIIAET CH-
CTEMY U CHM)KAET €€ CTOUMOCTh

v" CoxpaHeHue JIaHHBIX W3MEPEHUH TIPOU3BOIUTCS HA KECTKHUN JUCK M TIPOUCXOIHT B pe-
JKUME PEAIbBHOTO BPEMEHHU

7.2 O0JacTH NIpUMEHEHHUS.

VcnplTanue Ha BO3/CHCTBHE OJMHOYHOIO yjapa MPUMEHSETCS KaK CIOCO0 OIpeneseHus
Ka4yecTBa KOHCTPYKLUH 00pa3la M OLIEHKU €ro CTPyKTYpHOM MpO4YHOCTU. VMchblTaHWE MPOBOIASAT
IyTeM BO3JCHCTBUS Ha 00pa3el OAMHOYHBIX yIapOB Ha yIapHOM BHOPOCTEHJE CO CTaHIAPTHBIMU
(dopMaMy UMITYJIbCOB ONPEAEICHHOM ATUTEIbHOCTH U MMMKOBBIM YCKOpPEHHEM. BaxkHbIMU MapaMeT-
pamMu MPOBEICHHSI ATOTO BUIA MCIIBITAHUS SBJSIOTCS: CTEIICHD JKECTKOCTH ynapa (KOMOWHAIS MH-
KOBOT'O YCKOPEHHsI ¥ JUINTEIbHOCTH HOMHUHAJIBHOTO UMITYJIbCA) U U3MEHEHUE CKOPOCTH (MMITYJIbCa
yIIAPHOTO YCKOPEHHS - a0COMOTHOE 3HAaU€HNEe MTHOBEHHOTO IPUPAIICHHUS CKOPOCTH BO BPEMEHHU OT
IPUIIOKEHHOTO0 YCKOPEHHUs). Y JapHbIe CIIEKTPbl YCKOPEHUS Jal0T BO MHOTUX NMPAKTHYECKUX ClIyda-
AX TOJHYI0 MH(OPMALIMIO O TOTEHUIUAIBHOM IOBPEXIEHNUU, KOTOPOE MOKET BO3HUKHYThH IIPU HC-
IBITAHUM Ha yaap.

IloBepka BHUOPOIATYMKOB HA YAAPHOM BUOPOCTEHJE MPOU3BOAUTCS METOJOM CIHMYCHHS
YYBCTBUTEJIBLHOCTH IOBEPSIEMOro UM 00pa3loBOro BHOpogaTyukoB. IloBepka mpou3BOIUTCS OOU-
HOYHBIMM yJIapaMU C Pa3IMYHbIMH JUIUTEIBHOCTAMU U MUKOBBIMU ycKopeHusiMu. [Iporpamma pac-
CUMTBIBAET JUIUTEIILHOCTH aMIUIUTYJ, UMITYJIbCOB, OTHOLICHUS aMILIUTY, KPYTU3HY ()POHTOB, UM-
NYyJbC YIAPHOIO YCKOpPEHUsS. DTH MapaMeTpbl SIBJISIIOTCS NEPBUYHBIMU JJAHHBIMU IIPU NPOBEIECHUU
IIOBEPKHU.

AHanu3 KOHCTPYKIMH U pa3IU4HbIX MOJ KOJIeOaHUM POU3BOIUTCS, KaK IIPaBUIIO, IIPH IO-
MOIIM BUOPOIaTYMKa, YCTAHOBJIEHHOTO B OMIOPHOM TOUKe KOHCTPYKLIMU M BO30yauTens. B kauectse
BO30YyIUTEISI MOKET MCIIOJIb30BATHCS YAApHBIH MOJIOTOK WJIM 3JIEKTPOJUHAMUYECKUM BUOPOCTEHI.
[Tpu momorM Bo3/I€HCTBHS MOJIOTKA MO Pa3IMYHBIM TOYKAM KOHCTPYKLIUU BO30YKJAIOTCS pa3iuy-
HbIE MOJIbl CBOOOJHBIX KoJieOaHUui (IpoaoibHbIEe, onepeyHsbie). [Ipn HopMUpOBaHUM YPOBHS CHUT-
HaJla BUOpOJIaTUMKa K MMKOBOMY YPOBHIO yJapHOTO MOJIOTKA, CYIIECTBEHHO YMEHBIIIAETCS BIIHSI-
HUE YeJIOBEYEeCKOro (pakTopa Mpu MPOBEIEHUU TAKOTO POJia UCIBITAHUMN, T.€. CIEKTP CUTHaja He
3aBUCUT OT cuJibl yhapa. [lo criekTpy BuOpoynapa onpeaessitoTcsl pe30HaHCHBIE YacTOTHI 3JIeMEH-
TOB KOHCTPYKLHUHU, KOA(P(GULUEHT Nepejauu OT IEMEHTa KOHCTPYKIIMU K OIIOPHOMY JAaTYUKY U Je-
KPEMEHT 3aTyxaHusi cBOOOIHBIX Kojebannit AUX u ®UX TpakTa OT TOYKH yHapa IO OMOPHOTO
BUOpOJIaTUMKA. DTO MO3BOJSET MPEANPUHIUMATE MEPBI M0 CHUKEHUIO YPOBHIO BUOpAIUM, CBSA3aH-
HOH C pE30HAaHCOM KOHCTPYKIHUU.

7.3 Teoperuuyeckue CBeIeHUS

7.3.1 Jleabta-pyxuus.

PaccMoTpuM moka3aHHyo Ha pUCYHKe 7.2 mpsMoyroibHyto ¢yHknuio f(t), cuMMeTpuyHyto
oTHOcHUTeNnbHO Touku t=0; mmpuna ¢pynkiun f(t) ectp w, a BeicoTa paBHal/w. YpaBHEHHE, ONTUCHI-
BaroIIee 3Ty QYHKIIUIO UMEET BUJ]

Vo, —w/2<t<w/2;

"W=10 a2
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f(t) 5(t)
35 A

3.0 4

254

204

05 4

0.a

-2 -1.5 -1 -0.8 0 0.4 1 15 2 t

Pucynok 7.2

OueBuHO, uTO MIommaab nox f(t) ects

© wl?2
A:jf(t)dt: ﬁ:(ijwzl.

-wl2 w w

[Tyctp Teneps mmpuna ¢yukiuu f(f) ymenbimaercs, a BbicoTa €€ pacTeT TaKMM 00pa3om,
4TOOBI, KaK MIOKa3aHO HA PUCYHKE 7.2, coXpaHsuiach eauHu4Has miomans 4. [lepexonas k npeneiy

pu w—0, nmoayyaem
im f(t)=c, t=0;
5(t) =< w0
0, t=0.

[Tpu 5TOM, B COOTBETCTBUH C MpeabIayIieh (opmysoi, uaterpai ot o(t) paBeH eauHUIE:

&
. (@
I&(t)dt =lim| = |=1,
-0\
ot
I7ie &€ — MPOU3BOJIbHAS Manas BenuuuHa. [IpenenbHble GYHKIMU TaKOTO THIA Ha3bIBAIOTCS JENIbTa-
byHkmsMu 1 o0o3Havarores o(t). Jenbra-QyHKIHMS MOXKET 3aHUMATh MPOU3BOJILHOE MOJIOkKEHHUE fo
Ha ocM abcuucc, a BBeJIEHHE MacIITaOUpPYIOIIEr0 MHOXHUTENS A JaeT WHTerpajd oT JelbTa-
¢byHkum, paBHblii 4. Takum o06pazom,

w’
A1) =10 ¢4t
’ 0!

to+e
j AS(t—t,)dt = A,
to—¢
Kpome toro, cBeptka nenbra-dynkiwn o(t-to) ¢ mpou3BonbHON aHATUTHYECKOH (yHKIHEH
X(t) maet 3Hauenwue X(t) npu t=to:

[e'e]

[ X3 —t5)dt = x(t, ).

—00
3T0 CBOMCTBO JeNbTa-(PYHKIUN MOXKHO HCIIOTIB30BATH JJISl HAXOXKACHUS 3HaueHus X(t) mpu t=t0.
[Tapa npeo6pa3zoBanuii @ypre neabTa-QyHKINH UMEET BU

X(f)= [s()e " dt=1  mpu scexf,

X(t) = [e’"df = 5(t).

—00
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7.3.2 HmnyJabcHasi nepexoiHasi XapaKTepuCcTHKA

OcHOBHBIE CBOMCTBA (PU3NYECKUX CHUCTEM OIUCBIBAIOTCS UMNYIbCHOU NEPEXOOHOU yHKYU-
ell, WIN 6eco80U (hyHKyuell, KOTOpasi MPEICTABIISET PEaKIUI0 CHCTEMbl Ha BO3MYILIECHHE B BHIIE
nenbra-QyHKiuu. [1ycTh, Kak MoKa3aHo Ha pUCYHKE 7.3, Ha BXOJ CHUCTEMBI MOCTYIAET HEKOTOpPAs
rnankas ¢yskius X(t), a Ha Beixoe Habmromaetes riaaakas Gyakuus Y(t). UmnynbcHas nepexoaHast
(GYHKIMS CHCTEMBI ONIPEIEIsIeTCS YpaBHEHUEM

h(t)=y(t)  mpu x(t) =4(t),
prYeM OTCUET BpPeMEHH | HauMHAeTCs C MOMEHTA, KOT/Ia Ha BXOJ CHUCTEMBI MOAACTCS JebTa-
byHKIIHS.

Xt) ——» h() —— y(t)

Pucynox 7.3

Baxnas poib UMIYIIbCHOM MepexoHON (DYHKIIMH KaK CPEACTBA IS ONMHCAHUS CBOWCTB CH-
CTEMbI BHIHA U3 ClieIyIolIero yreepxacHus. Peakuus Y(t) cuctembl Ha MPOHM3BOJIBHBINA BXOIHOI
nporiecc X(t) onpenaensercs unmepailom céepmru

y(t) = Th(r)x(t —7)dz.

Jpyrumu cioBamu, peakius cuctembl Y(f) ecTh B3BelleHHAs JTMHEHHAs cyMMa BCEX IPO-
IUTBIX U OyAyIMX 3HAaYeHHU BXOAHOTO mporecca X(t).

7.3.3 YacToTHble XapaKTepUCTHKHU

I[HHaMquCKHC CBOHCTBA (1)H3I/I‘-I€CKI/IX CUCTCM IIPUHATO OIIMCBhIBAThb, KAK IPpaBUJIO, HC caMou
MMITYJILCHOM TIepexoqHoi GpyHkuuei h(r), a HEKOTOPHIM ee JIMHEHHBIM MpeoOpa3oBanneM. Hanpu-
Mep, mpeobpaszoBanne Pypbe MO3BOJISIET HEMOCPEACTBEHHO OIKMCATh JUHAMHUYCCKHE XapaKTEPUCTH-
KH CHCTEMBI B 4acTOTHOM obOiactu. IIpeobpazoBanre Dypbe UMITYIbCHON MEPEXOAHON (YHKIIUH
h(z), ynosnerBopsioriee ycmouto h(7)=0 mpu 1<0, Ha3bIBaCTCS YACTOTHOM XapaKTEPUCTHKOW CH-
CTEMBI U UMCCT BU/]

H(f) =Th(r)e_j2””dr

(f)

[MonspHas Gpopma 3amucH i YacToTHOM XapakTepuctuku: H(f) = | H(f )|e*"“’ e
H,(f
H(O=JHA(D+H (), o(f)=arctg D4
He ()

Monyne |H(f)| HaseBaeTcs amniumyonoii xapakmepucmuxoii, a apryment ¢(f) — gazosoii
XApaKmepucmukou.

YacToTHas XapaKTepUCTHKA MMEET OYCBHIHYIO (PU3MYECKYH0 HMHTEPIIPETAILMIO: €CIH Ha
BXOJI CHCTEMBbI MOCTYIAaeT TapMOHUYECKOE KojeOaHue ¢ 4acToToil f, To Ha BbIXOjaE TOXe Oyaer
HaOII01aThCsl TapMOHHMYECKOe Kojiebanue ¢ vactoror f. OmHAako aMIUTHTYyAa BBIXOJHOTO CHTHAA
Oyzer B 00IIeM citydae OTIIMYHA OT aMIUTHTY/bl BXOJHOTO CHTHAIa U, KPOME TOTO, BHIXOJHOW CHT-
HaJ Oy/leT CABUHYT MO (ha3e OTHOCHTEIBHO BXOMHOrO. J[pyrMMH CIOBaMH, BXOJHOH U BBIXOIHOM
CHTHAJIBI MPOIECCHI OMPEICISIFOTCS B 9TOM CJIydae paBeHCTBAMHU

X(t) = X sin 2ft, y(t) =Y sin( 27t —6).

OTHOIICHHE aMILTUTY/ BEIXOJAHOTO M BXOJJHOTO CHT'HAJIOB 33/1a€T aMIUTUTYIHYIO XapaKTepH-

CTHKY, a caBur 1o daze mexay X(t) u y(t) — Gpa3oByro XapakTepUCTHKY CUCTEMBI:

HO =Y (O/IX(D),  o(f)=0(F).
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ZETLab Iporpamma MOJJAJIBHBIN AHAJIN3

7.4 Onuca”nue NporpamMmbl

Jlns 3amycka nmporpammbl MoaaibHbIii aHau3 B McHIO AHam3 nanenu ZETLab Beibepu-
Te KoMaHay MojaJibHbIi aHaamu3 (pucyHok 7.4). Ha skpane MoHHTOpa 0TOOpa3UTCs paboyee OKHO
nporpamMmmbl MogaibHbIi aHaau3 (pucyHOK 7.5). B 3arosioBke okHa 0TOOpaxaeTcs Ha3BaHHE MPO-
rpaMMBbI U Ha3BaHHE O0TOOpakaeMbIX KaHAJIOB - HM3MEPUTEIbHBINA KaHAT U B CKOOKaX - OMOPHBINA Ka-
HaJl

AHaMMS WattepeHue Ot

|§| Y3KononocHeld cnexTp

|:| HoNe0kTSEHIR CNEKTR

|§| B 3amrHEIR gSk0nonocHeF cnekTp
|:| BsautHEIA 00N80KTSEHBIR CNEKT
|§| BsaurHEIR KOppenALMOHHEIA SHaNWs
|:| AHANMHE HENMHERHEI HCKAHEHHHA

|§| [MopAaKOBLIA aHaNMs

MonansHel aHanMs

|§| MCTOrpamma

Pucynok 7.4

MopanbsHbiA ananka - @1 lenepatop 1 (Tenepatop 1) : cHrHan yoapa

Onopheld: Bpema = 0.00020c MapameTp KaHamn Kanan2 [ MapaMEaTpE ]
rEHEpaTDp 1=982.258 mB Anan ann. 99500 mB 25087200 mBA MHTepsan, ©
LmpiaHa (20%) | 036000 mc 0.20000 nac
1000 Wipira (10%) | 052000mc | 024000 mc a.100
CE3 wyma 0.000 mB 0.000 mBic
Mopor 0.000 B 0.000 mBic
MHTEMman 0379 mB*c | 20066004 mB
MHTEman(2) 0.0001 mB*c 0.5430 mB
500 HTeman F*S 13881696 09315611652
Blpena 1710.59088 rac | 171053035 mc
aM 8126 6 157 20 g6
Fivel N | 263 492 wBJcimBE] ABTO SEMYCK
0 dT MmNy NECoE 0.00 rac
Yspes ©
-0.0002 1} 0.0002 0.0004 L 10000000
WMamep.: Bpema = 0.00020c Ne |44 |s0%1 [Fs=1
fush] rEHEpaTDp 1 = 194K238 25 mB/c 1_ 99300 mB 0.36000 rac 138581694
2 999.91 mB 0.40000 nac 1693.0920
3_ 39993 mB 040000 rac 2705930 -
Se+006 @ |s9aswB  o4oooome  z7osson
5_ 79.96 mB 0.40000 rac 10.8323
B_ 79994 mB 0.40000 rac 10835975
'r'_ 800.02 mB 572000 rac F25613 936
0 8_ 79994 mB 0.40000 rac 10835975
9_ 79994 mB 0.40000 rac 108359758
W 599 .96 mB 0.40000 rac 1371 .4157
11 | 595.46 mB 0.44000 rac 13540214
[5e+008 12 | 99495 mMB | 044000mc | 17086341
? 99300 mB 0.36000 rac 138581696
-0.0002 u] 0.0002 0.0004 D
Pucynox 7.5

IIpumeyaHue: nporpaMMy MOXHO 3allyCTHTh HEMOCPEACTBEHHO M3 padoyeil IUPEKTOPUH
ZETLab (o ymomganuto: c:\ZetLab\). ms 3amyckaemoro ¢aiina: PrgsAnaliz.exe

B neBoit yacTu okHa pacmoyiararoTcsi OCIUUIONPaMMbI (BpEMEHHBIE peali3aIlii) OMOPHOTO
KaHalla U U3MEPUTENIbHOrO KaHana. CBepXy KaKJI0i OCHMIIIIOTpaMMbl HAJAMKCh: apaMeTpbl U3Me-
pSAEMBIX BEIMYUH (BpeMs B CEKYHJaX U aMIUIMTY/a B €IMHUIAX U3MEpPEHUs) U Ha3BaHHe oToOpaka-
emoro kaHana. CHHXpOHHU3AIUS MPOUCXOJUT aBTOMATHUYECKU MO JIIOOOMY U3 JABYX KaHAJIOB, IS
KOTOPOTO COOBITHE MPEBBIIIEHNE TOPOTa MPUXOIUT paHBbIIIE.
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B mpaBoii yactTu okHa TpOTpaMMBbI PACIONIAaralOTCs ABE TAOIUIbI, B KOTOPBIX MPUBOIATCS
pe3yJbTaThl pacyeTa nmapameTpoB yaapa. B BepxHeil Tabnuiie npeacTaBieHbl pe3yabTaThl O ABYM
KaHasaMm. TabauIa CoaepKUT CIEAYIOUINE CTPOKH:

AMILMMII. MAaKCUMAaJIbHbIE aMIUIUTY/bl CUTHAJIOB. PaccunThIBaeTCS Kak MaKCUMaJIbHOE OT-
KIIOHCHHE OT CPEHEr0 3HAYCHHUS CHTHAla B MHTEpBasie pacuera. [|jist TOro 4To0bl BEIOPATh TOJIBKO
MOJIOKUTENBHBIN UMITYJIbC B OkHEe HacTpoiika mapameTrpoB (yHKT 7.5 HacTosmero PykoBoacrsa
oneparTopa) HeoOX0IUMMO YCTaHOBUTH (uiakoK ToJIbKO MOJI0KUTEIbHBI (PPoOHT. 111 U3MCHEHUS
NoJIIpHOCTU curHaiia B okHe HacTpoiika mapameTpoB HE0OX0AMMO yCTaHOBUTH (iaskok UHBep-
CHS OKOJIO KaX0T0 CUTHajla. AMIUIUTY/a U3MEPSAETCS B €IMHUIIAX U3MEPEHUs KaHala.

MMupuna 50% - mupuHa (ATUTEIBHOCTH) UMITYJIbca Ha ypoBHE 50% OT OCHOBaHMSI CUTHAIIA
JI0 MAaKCHMAaJIbHOT'O 3HAYCHHS] B MUJIUCEKYHIaX

Mupuna 10% - mupuHa (ATUTENIBHOCTH) UMITYJIbca Ha ypoBHE 10% OT OCHOBaHUS cUTHaNa
JI0 MAaKCUMAaJIbHOT'O 3HAYEHHS] B MUJUTMCEKYH/1aX

CK3 myma - cpeiHeKBaIpaTUYECKOE 3HAUEHUE 1IyMa JO MOMEHTA BO3HUKHOBEHHUS yJapa B
eMHUIIAX U3MEPEHUs KaHaIa

Ilopor - 3HaueHus mopora cpadaTbIBaHUsl CHHXPOHU3AINH

HuTerpan - unaTerpai mo BpeMeHu (GopMbel uMmyibca. st pacuera HHTETPAOB JUTUTEIh-
HOCTbh UMITYJIbCOB PACCUUTHIBAETCS HA YpOBHE 3% OT OCHOBAHMS CUTHANA JO MAaKCUMaJIbHOTO 3Ha-

yeHus. AV = _[ A(t)dt

IIpu n3MepeHusax yaapoB ¢ MOMOIIBIO JATYUKOB YCKOPEHUs, 3TOT UHTErpai COOTBETCTBYET
MU3MEHEHUIO CKOPOCTH B MOMEHT yJapa M, 3Has IPUCOECIMHEHHYIO MACCY K JaTYMKY MOYKHO IOJIY-
YUTh MOMEHT UMITYJIbCA.

Hurerpan (2) - nBoiiHON MHTErpas Mo BpeMeHH (opMbl umityiibca. s pacuera uHTErpa-
JIOB JUIMTEIBHOCTh MMITYJIbCOB PACCUMTHIBAETCS HA YpOBHE 3% OT OCHOBAaHMs CUTHaJa JO MAaKCH-

MaJIbHOrO 3Ha4YeHus. AS = IV (t)dt

[Ipu u3MepeHusx ynapoB ¢ MOMOIIBIO TaTYUKOB YCKOPEHUSI 3TOT MHTETPaAJ COOTBETCTBYET
NEepPEMEIICHUIO0 B MOMEHT yapa.
HMurerpan F*S - Unaterpan F*S sBnsercs sHepreTHYECKUM MapaMeTpoM yaapa. ITOT UHTE-

TpaJl ONMHCHIBAET TIOTEPIO PHEPTUU TPU HEYNpyroM ymape. | = mj A(s)ds, rme m — npucoeTUHEH-

Hasi Macca 00OBbeKTa.

Bpems - BpeMst uMITynibca — aOCOTIOTHOE BpeMst IPUXO/a UMITYJIbCa B CEKYH/IaX OT Havaja
3anucH (mpu 00paboTKe 3aIMCH) HITH 3aITyCcKa IPOrpaMMBbl.

S/N - cooTHOIIEHHE CHTHAIa/TIOMEXa B U3MEPUTEILHOM TPaKTe. DTOT MapaMeTp HeoOX0auM
JUIsl OLIEHKU TOYHOCTH U3MEpsSeMBbIX apameTpoB. M3mepsiercs B ab.

A2/Al - oTHOIIICHHE aMILTUTY/I H3MEPHUTEIBHOTO KaHajla K OTIOPHOMY KaHaIy,

dT umMnyabcoB - 3ana3bIBaHKE MPU PACIPOCTPAHEHUH UMITYJIbCA.

[Tpu HaXkaTHH TPAaBOW KHOIIKHM «MBIIIN B TIOJI€ TAOJIHUIBI, OTKPHIBAETCS CTAHIAPTHOE OKHO
3aluCcH JaHHBIX B (paiiin. B 3ToM okHe OyzaeT mpeanokeHo BBECTH UMs 3amuchiBaeMoro daitna (mo
ymonuanuio  ResModal) u  yka3arb JUpEKTOpUIO JUIs COXpaHeHHs (110  YMOJIYaHHIO
C:\ZetLab\resspect\ ). ®aiin coxpanutcs ¢ pacummpenuem *.dtn. Ctpykrypa ¢aiina npencraBieHa B
tabnuue 7.1.

B HmwkHell Tabmune (B KypHalle) MPEACTAaBISIOTCS BHIOOPOYHBIE PE3yJIbTAThl IOCIEIOBA-
TEJNBHBIX ynapoB. Tabnwiia BKIFOYaeTCs MPU HaXaTWW Ha KHONKY KypHaJj. Beibop mapamerpos
JUIS 3allUCU B JKypHaJIe NMPOU3BOJMTCSA B OKHE HACTPOMKH MapaMeTpoB. 3amucCh KypHasa B ¢aiin
MIPOM3BOIUTCS 1O HAXKATUIO HA MTPABYIO KHOIIKY MBI, IIPH BRIOPAHHOH TabHUIIe.
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ZETLab Iporpamma MOJJAJIBHBIN AHAJIN3

Tab6muma 7.1
Ctpoku daiiia Onucanne

Pe3ynbpTaThl MOAIBHOIO aHAJIU3A Ha3BaHue (aiina

@1 API98(API8) Ha3BaHME KaHAJIOB
ITyCTast CTPOKa

BpemenHoil nuarepsain: 1.000000c HWHTEpBAJI pacueTa

JHara: 09-09-2008 JlaTa 3amucu

Bpewms: 15:19:37 BpEMsI 3aIUCH

ITapameTtp Kananl Kanan2 Ha3BaHUS CTOJIOIOB

B MOCICAYONIUX CTPOKAX COACPIKATCA NJaHHBIC Ta6J'II/IIII)I

7.4.1 YnpaspiieHHe KypcOpOM H MacIITA0MpoBaHue rpa)uKoB

Ilepemerienne Kypcopa Ha Hy’KHYIO 4aCTOTY OCYLIECTBIISIETCS HECKOIBKUMH CIIOCOOaMHU:

- IIOCTAaBUTh KypCOP «MBIIIM» HA HYKHYIO YaCTOTY M Ha)KaThb Ha JIEBYIO KHOIIKY;

- IIPH IIOMOIIM POJIUKA «MBILIN;

- IIpH NIOMOIIM KHOMOK «A» - BieBo; «D» - Bpaso.

MacutabupoBaHue YMCIOBOW OCH IMPOUCXOIUT HPU MOMOLIM MaHUITYJISATOPA «MBbIlIbY. [1e-
peMemas ykasareiab «MBIIIW» BAOJIb OCEH, yKa3aTelb, B 3aBUCUMOCTH OT CBOETO MECTOHAXOXK]IE-
HUs, MEHsIeT BHEINHUN BuA. Hano moxknarbes, Korjga ykasaTellb «MbIIIM») IPUMET HYKHBIM BHEIII-
HUI BUJ U, THOO IIENIKHYTHh JEBOH KHONKOH «MBIIINY, THOO MPOKPYTUTH «POJHK». PacTskenne

WIN C)KaTHe TpapUKOB MPOUCXOJUT P MMOMOIIM YKa3aTess BUAA: 4+, —H— — Ui TOPU30HTANb-
HOHM OCH U I : * — JUIs1 BepTUKaIbHOU ocu. CIBUHYTH IpauKH BIIPaBO-BJIEBO WM BBEPX BHU3
MOJKHO TPH MOMOIIM yKa3zaTeis +— , —% — i1 TOPU3OHTAJIBHOU OCHU U T , l — U1 BEpTH-

KaJIbHOM oCcH. EciM MOCTaBUTh «MBIIIb» B HAYAJI0 KOOPAUHAT, TO YKa3aTellb IIPUMET BUL x . IIpn

HAXXaTUH HA YKa3aTCJIb TAKOr'O BHUA BBIIMOJIHACTCA KOMaHIa ((aBTOMaCIHTa6I/IpOBaHI/I€>) mo ocu Y
(aBTOMaCH_ITa6I/IpOBaHI/IC IMPOUCXOAUT 110 YPOBHIO CI/IFHaJ'Ia).

7.4.2 Tlepenoc rpaduyeckoii u yncjaeHHON HHPOPMAIINH B TEKCTOBbIE PEIaKTOPbI

Jlnst KomupoBaHUs TpaduKa CIeKTpa MPHU aKTUBHOM OKHE MPOrpaMMbl HAKMHUTE KOMOHWHA-
o kHomok kiaBuatypel Ctrl + C. I'paduk 3anmmiercs B Oydep Clipboard B dhopmare *.bmp.
BcraButh rpaduk B 1r000i1 TEKCTOBBIN JTOKYMEHT MOXXHO OJHOBPEMEHHBIM Ha)KaTHEM Ha KHOIKU
wiaBuatypel Ctrl + V uin HaXkaTHeM Ha MPaByl KHONKY MBIIIA H BEIOOPOM B MOSIBUBILIEMCS] MEHIO
KOMaHJbI BcTaBUTD.

Jlnst konupoBaHus corpoBoauTensHol nHpopmaruu B Oydep Clipboard B hopmate penak-
Topa Tekcta Word npu aKTHUBHOM OKHE MPOTpaMMbl HAKMUTE HAa KHONKY kiaBuatypbl T (raTtus-
ckas) win E (pycckast). BecraBuTh 3Ty nH(pOpMaIMio MOXKHO B J1000# JokyMeHT Word MOXXHO 0/1-
HOBPEMEHHBIM HaxkaTueM Ha kiaBuinu Ctrl + V wiu HakaTieM Ha MpaByr KHOMKY MBIIIU U BBIOO-
pPOM U3 MOSIBUBIIErocss MeHIO KoMaHIsl BeraBurh. ConpoBoauTenbHas HHPOpPMALUs UMEET cie-
JIYIOIIYIO CTPYKTYPY: B IIEPBOM CTPOKE MUIIETCS 3arojJ0BOK OKHA. Bo BTOPOil U TpeThell CTpokax —
U3MepseMble BEIMYMHBI U UX 3HaYECHHUs, KOTOPbIE OKa3bIBAET KYpCop.

s komupoBaHus Bced wnuppoBoi uHGopManuu BUAMMOM dYactu Tpaduka B Oy-
¢ep Clipboard B popmare Excel mpu akTHBHOM OKHE IPOTpaMMbl HAKMUTE KHOIIKY Ki1aBUaTypsl N
(matunckas) uwian T (pycckas). BctaButh 3Ty HHGOpMAIHIO MOXHO B 10001 qokymMeHT Excel Mox-
HO OJIHOBPEMEHHBIM Ha)KaTueM Ha kiaBumm kiaBuatypsl Ctrl+ V wmnm Haxkatmem Ha mpaByro
KHOTIKY MBIIIIA U BHIOOPOM W3 TMOSIBUBILIETOCS MEHIO KOMaHIbl BeraBuTh. MBI IOMYyYHM ClETyTO-
1Iyr0 WHGOPMAIIMIO: CHavalla UAET conposooumebHan ungopmauyusa (cM. ad3all BHIIIE), Haiee
uayT nanselie B popmare Excel.
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7.4.3 YupaiaeHue nporpamMmoii MojajibHbIi aHAJIN3

PaccMOTpuM 371€MEHTHI yIIpaBiIeHUs, HAXOISIIUECS CIIPaBa OT TaOIHIIBI.

[Ipn Haxxatuu Ha kHOmKy Ilapamerpml oroOpaxaercs okHo Hacrtpoiika mapamerpoB
(myHkt 7.5 HacTosimero PykoBoacTBa onepartopa).

B mnone non nannuceto MHTEpBa, ¢ oroOpaxaercs MHTepBaj pacuera (TOpU30HTAIbHAS
pa3BepTKa) B CeKyHax. 3HAYCHUS MHTEPBaJIa BBOJSATCS C KJIaBHATYPHI.

Kuonka IlpumeHuTh Win KiaBuIla KiaBuaTypsl <Enter> 3amyckaer mporpammy c usMme-
HEHHBIMU TTapaMeTpaMu (MHTEPBAJIOM).

[Ipn HaxkaTuu Ha KHONKY ABTOMAC. MPOHMCXOJAUT MPUBEICHHE MacluTtada OTOOpaKeHUsS K
YPOBHIO cuTHaja. ABToMaciTad paboraeT cpasy AJIs BCeX BKIIOYECHHBIX KAaHAJIOB.

Knonka CrapT 3amyckaeT mpolecc HempepblBHOTO oToOpaxkeHus. [Ipu mepBom 3amycke
nporpaMmMbl kHonka CTapT 1Mo yMOJT4aHUIO HaXara.

Knonka Ctonm ocTraHaBiIMBaeT Mpolecc OTOOpa)KeHUs, JaHHbIE B OKHE HE OOHOBIISIOTCA.
[Iponiecc BBOAa MaHHBIX B cepBepe MPU ITOM IPOJOJDKAETCS, U BCE OCTAIbHBIE MPOrpaMMBbI PO-
JIoikaroT paborarth. KHOmka HakuMaeTcsi aBTOMAaTUYECKH, €CIIM OMOPHBIA WM MU3MEPHUTEIbHBIN
CUTHAJIBI TIPEBBIIAIOT mopor. [Topor MokeT 3a1aBaThCs BPYUHYIO WM OTIPENENISIETCS IPOrpaMMon
M0 YPOBHIO IITyMa B KaHaJax.

Haxxatne Ha kHOmKy CHEKTP OTKpBIBAaeT JOMOJHHUTENbHOEe OKHO CmekTp (myHKT 6.5
Hacrositero PykoBoacTBa oneparopa). B HeM 0ToOpaxaroTcsi CIIEKTPbl OMOPHOTO M U3MEPUTEIb-
HOT'O KaHAJIOB.

[Ipu HakaTuM Ha KHONKY 3amMCh OTKPBIBAETCS CTaHAAPTHOE OKHO 3allMCH PE3yJbTaTOB B
daiin, rae OyaeT npeaiokeHo BeIOpaTh UM (paiiya ¥ TUPEKTOPUIO LIS COXpPaHEHHs (IUPEKTOpUS
no ymomuanuio C:\ZetLab\resspect\). ®aiin coxpansiercs ¢ pacmupenuem *.dtn. B wauane ¢aitia
UJET ONMucaHue NaHHBIX (cM. Tabnuny 7.2). Jlanee uayT ganHble B (hopMare ¢ IIaBaromiei 3amsaTou,
B KQ4eCTBE pa3eNuTeNs IPOOHOHN U LEJIOH YacTH YMCIIa UCTIONIb3YEeTCs TOUKA.

Tabnuma 7.2
Crpoxu ¢aiina Onucanue

MonaapHbIH aHATN3 Ha3BaHUE aHAIN32a

Bub6po AP98(Muxkpodon 130D20) Ha3BaHME KaHAJIOB BBOJA CHTHANA
IyCTasi CTpOKa

Bpemennoii untepsai : 1.000000c napaMeTpbl MOIAJILHOIO aHAJIM3A

Jara: 18-11-2005 JlaTa Hadaya 3anucH ¢aiina

Bpemsi: 17:20:14 BpeMsl Hadaa 3amuc (aiina

Bpewms Mukpodor 130D20 BuGpo AP98 3arOJNOBKH CTOJIOIIOB JAaHHBIX, B JAHHOM CIIy4ac B
(hatie Tpu cronOua.

c IMa g €IMHMIIB I3MEPEHHS JaHHbIX

KHonka ABTO3amyck Mo3BOJISIET IPOBOUTH CEPHUIO yIapoB 0e3 BMENIaTeabCTBA OIepaTopa.
[Ipu BKITIOYEHHOM XXypHaJe, Pe3yIbTaThl KXKIOTO yIapa 3alMChIBAIOTCS B KypHAI.

KHonka YBeJHYMTh yBEIMUUBACT pa3Mepbl BepXHEW TaOJMIbl U MOJCBEYUBAET HKEITHIM
¢oHOM BbIOpaHHbBIE TApaMETPHI.

Knonka ?KypHaa — BKJIIOUaeT MM BBIKIIOYAET KypHail. [ 3anucu JaHHBIX U3 KypHaja B
aiin, HeoOX0MMO Ha KYpHAJIE HAXKATh HA TIPABYHO KHOIKY MBILIH.

Wuaukatopsl —- MIOKa3bIBAIOT YPOBEHb U NEPErpy3Ky: BEPXHUN MHAMKATOP — IS

IIEPBOTO KaHAJIA, HUKHUM — JIJIs1 BTOPOro KaHaa. Eciau ypoBeHb CHTHasa NPEeBBIIAET MAaKCUMAIbHO
JIONTYCTUMBIH YPOBEHb, MHIUKATOP CTAHOBHUTCS IMOJIHOCTBIO KPACHOTO I[BeTa, Oe3 yepHOW mpaBoi
yacTu. [IpaBelii Kpail HHAMKATOpPa OCTAETCS KPACHBIM JI0 TE€X IOP, IOKA MOJIb30BATENb HE HAXKMET
Ha HEro JICBON KHOIIKOU «MBILLIKW.

Jlng BeIXOAA M3 mporpaMMbl MoJajibHBIH AHAJIM3 HAaJ0 HaXKaTh KPECTHK [ B mpaBoM
BEPXHEM YIUIy OKHA.
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7.5 OxHo Hacrpoiika napameTposB

Knonka Ilapamerpbl HaxoIuTCs CBepXy CIpaBa Ha paboueM OKHe mporpammsl Moaalib-
Hblii anaau3. [Ipu Haxxatuu Ha kHONKY IlapameTpsl oToOpaxaercs okHo Hactpoiika napamert-
poB (pHUCYHOK 7.6), KOTOpOE TaKk)Ke MOXHO BBI3BaTh, €CIIM Ha)KaTh Ha KJIAaBHAType KHOMNKY <ESC>
WIN IIEIKHYTh MPaBOW KHOMKOW «MBIIIM» B TOJI€ TPapUKOB NMPU aKTUBHOM OKHE MoaajibHBIH
aHaJINu3.

acTpoFKa NnapaMeTpos

HacToTa AMCKPETHZAWNK ONOPHEIM KaHan J5HOCHTE & HYPHAN NANAHETDL

25,0 KMy | |APIE o [#] amnnvTyaa 1

DMHBBDC”H Dnmnnnwﬂ.a 2
DBHaPYyKEHHE ¥A3POE FLAHAN HEMEEHHF LLikpHia (50%) 1
o1 ARG o [ ] LmpHHa (5090 2
[ ueepcna [Jimprna (1093 1
[Hoprposars [Jimprna (10%) 2
Mopor no CK3 wymMos KHTErpan 1
() BaanTHeHBIR: CKI*E, K= [¥HTerpan 2
(%) ABCOMHTHEI YpoEEHE= OTIOpHz# Ksaran prrerpen (as.)?
1.00g [Jurrerpan (ag.) 2
Tonkko n;;noa::ﬁeanblﬁ KaHaN HEMEpEHHE [“I¥trerpan (F*3) 1
1.00g [IWHTerpan (F*s) 2

[(JorHowenme a1/az

MHTEpEAN pacdeTa A0BpOTHOCTEA (%) i

50.0%

CoxpaHTE OTMEHA

Pucynok 7.6

B nossax co crpenkamu (CIUCKH) ] ¥ | BBIOMpATh 3JEMEHTBI MOKHO JIBYMsI Crioco0a-
MU HaXaTh Ha CTPEJIKY IOJII U «MBIIIKOI» BBIOPATh U3 PACKPBIBILErOCs CIIMCKA HY)KHBII 3JIEMEHT,
WIN IIEIKHYTHh «MBIIIKOW» I10 IMOJII0 M, MEHASA 3HAYEHUS B OKHE IPH NOMOIIM POJIMKA «MBILINY,
BbIOpaTh HYKHBIN 3JIEMEHT.

B none Yacrora AMCKpeTH3alMM YCTAHABIMBAETCSA YaCTOTA JUCKPETU3ALUU.

B none OnopHbIii kaHaJ BbIOMpaeTCs KaHal MOJYJIsl, KOTOPBIA OYJET HCIOIb30BaTHCS B
KaueCcTBE ONOPHOI0 KaHaJIa.

Pacnionoxxennpiii Hiwke ¢uaxxok WHBepcHsi BKIIOYAET/BBIKIIOYAET WHBEPCHUIO OIMOPHOIO
KaHaJa.

[Tonne Kanan u3mepenmii nmpenHa3HayeH JUIs BbIOOpa KaHaina MOAYIsI, KOTOpBIM Oyner uc-
[I0JI30BaThCA B KAYECTBE U3MEPUTEIILHOIO KaHAIA.

Pacnionoxxennblil Hibke praxoxk UHBepcusi BKIIOYAET/BBIKIIOYAET MHBEPCHIO KaHaJIa U3Me-
pEHUN.

Onaxox HopMupoBaTh BKII0YAaeT/BBIKIIOYAET HOPMUPOBAHHE.

B pamke IMopor no CK3 mymoB npu nmomory KHOMOK-TIepeKiIoyaTeneil BeioupaemM mopor
no cpenHekBaaparuuyHoMmy 3HaueHuto (CK3) mrymoB: agantuBHBIN unu abcomoTHbd. [lpu anan-
TUBHOM Topore ypoBeHb Oyner paBeH CK3, ymHOXeHHOE Ha KOAPPUIMEHT, KO3((UIIMEHT 3aHO-
cuTtcs B pyunyto. [Ipu abconoTHOM nopore ypoBeHb 33/1a€TCSl B €IMHULIAX U3MEPEHHUS.

IIpu ycranoBieHHOM rajgouke Ha TOJIbKO IMOJIOKUTEILHBIA GPOHT CUHXPOHM3ALUA U pac-
YeT MapamMeTpOB MPOUCXOJIUT TOJBKO IMOJIOKUTENBHBIX MMIYJIbCOB. IIpy OTKIHOYEHHOW ramoudke
CHUHXPOHH3AIMS U pacyeT MapamMeTpoB MPOUCXOIUT ISl JIFOOBIX UMITYJIBCOB.

Hwxe 3anaerca UHTEpBaJ pacdyera 100pOTHOCTEH B IPOLIEHTAX OT BCETO AMANa30Ha.
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B npaBoii yacTi OKHa HaCTPOMKH MapaMeTpoOB MOKHO BBIOpATh MapaMeTpbl, KOTOpbIe HE00-
XOJIUMO 3aHOCHUTH B KypHal. [Ipu nmpoBeneHuu cepuu yapoB yKazaHHbIE TapaMeTpbl OyayT 3aHO-
CUTBCS B )KypHaJ.

Jlns coxpaHeHUsi MU3MEHEHHBIX HACTpPOEK M BbIxoAa u3 okHa Hacrpoiika mapamerpos
HE00X0IMMO HaXkaTh KHONKY COXPaHHUTb.

Brixona u3 okna Hacrtpoiika mapaMeTpoB 0e3 COXpaHCHHUS M3MEHEHHUN OCYIICCTBIISETCS
Ha)kaTueM KHOIKH OTMeHa, b0 KHONKH [E], pacIiooxKeHHOW B IPABOM BEPXHEM YTIIy OKHA.

7.6  JonoJiHuTeIbHOE OKHO CrieKTp

B neBoit yactu okHa CeKTp 0TOOpaKaroTCs CIIEKTPBI OIMIOPHOTO U U3MEPUTENIFHOTO KaHala
(pucynok 7.7).

VYnpasieHue KypcopoM M MacmTabUpoBaHHE IpaUKOB a TakkKe MEepeHOC IpadUuecKor u
YHUCIIEHHOW MH(OPMAIINK B TEKCTOBBIE PEAAKTOPhI IPOUCXOUT TaK ke, KaK U B TJIABHOM OKHE Mpo-
rpammbl MoaanbHblii aHam3 (myHkTe! 7.4.1 u 7.4.2 Hactosiiero PykoBojacTBa oneparopa).

CrmpaBa OT KaxA0ro rpaduka pacrojaraercsi Tabinilia pe30HaHCHBIX YacTOT JOOPOTHOCTU
MOJIaJTbHOTO aHaH3a. TaOJIUIbl HIMEIOT CIICAYIOIINE CTOJIOIBI:

F, I'n - vactoTa

Q=dQ - 106poTHOCTH (0OpaTHas BenUuMHA KOI(DPHUIMEHTa TOTEPh) U MOTPELUIHOCTh OIpe-
JeJIeHUs JOOPOTHOCTH

Ph, rpaxg — ga3a Mex 1y OnmopHbIM M U3MEPHUTEIBHBIM KaHAIOM Ha 33JJAHHOW 4acToTe

Tau, Mc — 3a1epkKa MKy OIOPHBIM U U3MEPHUTEIHHBIM KaHAJIOM Ha 3aJJaHHOM 4acToTe.

Cnextp

HacToTa = 133362y F, Iy 0 Edd Ph, rpaa | Tau, mc
leHepaTop 1 8.1818 mB 0,99 0,00 & 0,00% 93.6 0,00

2,00 0,00 & 0,00% 90,9 0,00

10 3,00 0.00£000% | 500 |
34.00 0,00 & 0,00% 7.5 0,00
35.00 0,00 & 0,00% 7.3 0,00
i 33.00 0,00 & 0,00% 7.6 0,00
36.00 0,00 & 0,00% 7.3 0,00
0 32.00 0,00 & 0,00% 7.7 0.00

YactoTa= 1333.52|—Ll, F, My G o+ dQ F‘h, rpaa | Tau, Ho
ol I'EHepaTop 1 G8EE5.1094 mBiC 1364.32 66,7 0.00
387745 | 0.00 £ 0,00% 38.3 0.00
60000 591925 | 0,00 & 0,00% 48,8 0.00
793196 | 0,00 £ 0,00% 61.5 0.00
926,23 | 0,00 £ 0,00% 4.7 0.00
11832,25 | 0,00 + 0,00% g7.4 0.00
762558 | 0,00 £ 0,00% 5.4 9,92
0 1734,00 | 0,00  0,00% -64.0 0.76
=T 3198.27 | 0.00 £ 0,00% 416 | 2376

AmEe Al A Ea A e Ao - da

3anmce
AR

A e

40000

20000

Pucynok 7.7

[Ipu HaxkaTHM MpaBOW KHOMNKHU «MBIIIN» B I0JIe TaOJIHUIIbI, OTKPHIBAETCS CTaHIAPTHOE OKHO
3aMucH JaHHbBIX B (paiin. B aToM okHe OyneT mpenokeHo BBECTH MMsl 3alluchiBaeMoro Qaiina (mo
ymondaHuio Frequency) u  yka3arb JUPEKTOPUIO JJis COXpaHEHHs (IO  YMOJIYaHHUIO
C:\ZetLab\resspect\ ). ®aiin coxpanutcs ¢ pacumpenuem *.dtn. Ctpykrypa ¢aiina npeacraBieHa B
tabymne 7.3. JlaHHbIe TIpeICTaBIIeHBI B (hopMaTe ¢ TIaBaromiel 3ansaToid. CHMBOJIOM-pa3elInTeIeM
SIBJIIETCS TOUKA.

Knorka 3amuch - 3amuchiBaeT pe3ysibTarthl 00pabOTKH B (aitnm ¢ pacmmpenuem *.dtn.
CrpykTypa ¢aiina Takas e, Kak IpH COXpAaHEHUHU Pe3y/IbTaTOB pabOTHI B TJIABHOM OKHE IpOrpam-
Mbl MoaanabHblii anaiu3. Onucanue Qaitla MOKHO HaliTh B nyHKTe 7.4.3 YmpasiieHue mpo-
rpamMmoii MoaaJbHbIH aHaJIM3 HacToAlero Pykosoacrea oneparopa.

Knonka A®@YX no3BoJiIeT BKJIKOYUTH JTOMOIHUTEIBHOE OKHO C aMIUTUTYTHO-4YaCTOTHBIMU U
(a30-4acTOTHBIMU XapaKTEPUCTUKAMU U3MEPUTENHHOIO KaHaa.
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Tabuuua 7.3
Ctpoku daiina Onucanne
Pe3onaHCHBIE YacTOTHI JOOPOTHOCTH MOAAIBHOTO aHAIN3a Ha3BaHue (aita
@1 I'enepatop 1(I'eneparop 1) Ha3BaHME KaHAJIOB
ITyCTast CTpOKa

BpemenHoil nuarepsain: 1.000000c HWHTEpBAJI pacueTa
JHara: 09-09-2008 JlaTa 3amucu
Bpewms: 17:17:43 BpeMsI 3aITUCH

F, ' ‘ Q *=dQ Ph, rpag ‘ Tau, Mmc Ha3BaHHUs CTOJIOLIOB

B nocnenyromux cTpokax comepikarcs JaHHbIE TaOJIHIIBI AJIs1 OTIOPHOT'O KaHasia
F, ' ‘ Q *=dQ ‘ Ph, rpag ‘ Tau, Mmc Ha3BaHHUs CTOJIOLIOB

B MOCICAYIONINX CTPOKAX COACPIKATCA JaHHBIC TaGJ’II/IHbI AJI1 UBMEPUTCJIBHOTO KaHaJla

7.6.1 Hacrpoiika BHeliHero Bujaa okua Cnekrp.

[Ipu HaXkaTUW Ha MPaBYIO KHOMKY «MBIIIN B 1oje rpadukoB B okHe CIEKTP OTKphIBAeTCS
okHo IlapamMeTtpsl ¢ naThIO BKIaaKamu. Ha mepBoii Bkitagke (pucyHOK 7.8) HacTpaumBaroTCs mapa-
MeTpbl 0ToOpaxenust. TUIbl TUHUN rPpaUKOB MOTYT OBITH B BUJE TOPU3OHTAIBHBIX JIMHUHN (CTyIE-
HEK) WIM B BUJE JIOMAHBIX JHHHUN. Taxke perylmpyroTcs mapaMeTpbl OTOOPaXEeHUs KaKIOro W3
rpaduKoB, IIBET, TOJIIIHMHA, 3aKpallliBaHUE (3aII0JIHEHHE) 00J1aCTH O] rpaduKOM.

Ha pucynke 7.9 moka3aHo OKHO JUIsS peTyJUPOBaHHS ITaAPaMETPOB CETKH. B 3TOM OKHE MOX-
HO BKJIIOYATh WJIM OTKIIIOYAaTh OTOOpa’keHHE FOPU3OHTAIBHOW W BEPTUKAIBHOW CETKH U Pa3METKU
ceTkr. Takke B 3TOM OKHE 3amaeTcs 00JacTh BHAMMOCTH (007acTh OTOOpakeHHs) TpaduKOB —
BEPXHSS — HIDKHSS TPAHUIIBI U JIEBAs - TIpaBasi TPaHULBI TPApUKOB.

Ha pucynke 7.10 moka3zaHo OKHO ISl peryjIMpOBaHUSI MapaMeTpoB CETKH. B »ToM okHe
MOYKHO BBIOMpATh pa3Mepsl MpU(TOB U IIBETA CETKH, Kypcopa, poHa, pa3METKH oceid, jJereHpl. Ha
pucynke 7.11 moka3zaHa 3akiajgka s Haamnucu Ha rpaduk. Ha aToii 3aknanke BeiOupaeTcs mpudr
1 HaOupaeTcst TEKCT

Ha pucynke 7.12 nokasan ¢parmeHT pabodero okHa mnporpammsl IlopsiakoBblii aHaau3 ¢
JIOTIOTHUTEIBHON HH(pOopMaIuei

Ha pucynxke 7.13 mokazaHa 3akiiajka 11 BHIOOpa TOPU30HTAIBHON U BEPTUKATHHON IIKAHI.
BeprukanpHasi mkaga MOKET OBITH IpENCTaBlieHA B PaBHOMEPHOM, JIOTAPU(PMHUECKOM W JEIIH-
6enbHOM BHe. ['OpH30HTaNBHAS LIKAIa MOXKET ObITh MPEJICTAaBICHA B PABHOMEPHOM, JOrapupMu-
YECKOM WJIH 1/n-0KTaBHOM (JOJIEOKTABHOM) BUJIE.

Jlns coxpaHeHUs BHECEHHBIX M3MEHEHUH U BbIXoAa M3 okHa Ilapamerpbl HE0OX0IMMO
HaxxaTb KHONIKY IIpMMeHUTh.

MapaMeTpbi E] MapaMeTpbl @ MapaveTpbi E
MapareTpel c2Tk | LEeTa nwpmdTel | Haannoe || Lkana MapareTpbl 0TofpakeHHA MapameTpk 0TobpakeHA
NapameTpel oTofpaneHna MapameTpel CeTkM | LigeTa M wpkdTel | Haammce | LWkana MNapaMeTpel CaTKH LgeTa m wpkdTel | Hagnee | LWkana
THM AHHFA Thn ocer . WprdT
PazmeTrW oced
() FopHsoHTaNEHEIE (%) NomMaHHe!E
BepTHraneHaa FopmsoHTaanan 12 Pasmep wpndiTa (oT 8 40 30)
NapaneTpel rpadkke
THHKK CETER
cHrHan 0 | Brifiop kanana T OPM3OHTANEHEIE [CJBeprrkansHse L5z
OTobpanate rpadime [paHHLEl BMAHMMOCTH
1 TonmwuHa kWA rpadmea (oT 1 Ao S) 1.413 Bepxhsa | 0.361 o rr
SENONHEHHE
() Bes sanonHenra () C sanoanetken -0.123 Hixraa | 12500 Mpagan
® NonoxwTensHoe () 3HaKonepemeHHoe
e
Pucynox 7.8 Pucynox 7.9 Pucynox 7.10
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ZETLab
MNapareTpel 0ToBpa¥EHHA MapameTpel 0T0OpaxEHA
MapareTpel ceTkk || Upeta mwpndTer | Haankoe | lkana MNapareTpel ceTki | LseTa W wpkdTel | Haankee | Wkana
Cne KTp BepTHKANEHaA WEana TOpH3IOHTANEHAR WEana
MokazaTe HAAMMCE
Viamepernue N2 §
- @ PaBHOMEPHAA @ PaEHOMEPHAA
YacToTa=  0.38ML
rEHEFJaTDFJ 1 08017 mB () Nor apvidideckan ) Nar apHMideckan
0
MsMepeHue N- 5 O Aeumbenchan () 1jn oTasHan
1
Pucynox 7.12
Pucynok 7.11 Pucynok 7.13

Breixonq u3 okna Ilapamerpbl 6e3 COXpaHEHHsS HACTPOEK OCYILECTBISETCS HaKaTHeM Ha
KHONKY OTMEHMTDh, 1100 Ha KHONKY [Ed|, pacroNoKeHHyI0 B NPaBOM BEPXHEM YIJIy OKHA, JHUOO
Ha)kKaTheM JI000M KHOMKOM «MBIIIN» Ha J000€ MECTO 3KpaHa, He 3aHuMaemoe okHoMm Ilapamert-
phl.

7.6.2 OxHO AMIJMTYJAHAsA U a30Basi XapaKTePUCTHKA.

B oxHe AMmuinTy/AHast M (pa30Basi XapaKTePUCTHKA 0TOOPAXKAIOTCS 3aBUCUMOCTH aMILIH-
Ty/bl (BepxHUi rpaduk) U Gpasel (HIKHUN rpaduK) OT 4acTOThI (pUCyHOK 7.14).

VYnpasieHue KypcopoM M MaclITabupoBaHHE IpaUKOB a Takke MepeHOC rpaduuecKoi u
YHCJIEHHON MH(OpMAaLMK B TEKCTOBBIE PEAAKTOPhI IPOUCXOIUT TaK XK€, KaK U B TJIABHOM OKHE Ipo-
rpamMbl MogasibHblil aHam3 (nyHkTh 7.4.1 u 7.4.2 Hactosimiero PykoBoacTBa oneparopa).

Knomnka 3amucb - 3ammchiBaeT pe3ysibTarthl 00paboOTKH B (haitnm ¢ pacmmpenuem *.dtn.
CrpykTypa ¢aila Takas e, Kak Ip1 COXpPAaHEHUHU Pe3y/IbTaTOB pabOTHI B TJIABHOM OKHE IpOrpam-
Mbl MoaanabHblii anaau3. Onucanue Qaiiia MOKHO HallTh B myHKTe 7.4.3 YmnpaBiieHue mpo-
rpammoii MoaaJibHbIH aHaJIM3 HacTosAero PykoBoacrea oneparopa.

[Ipn HaxaTuM Ha MPaBYK KHOIMKY «MBIIIN» B Iose rpa¢pukoB oTKpbiBaeTcs okHO Ilapa-
MeTpbI», B KOTOPOM HAacTpauBaeTCsl BHEIIHUM BHUJ OKHa AMILIUTYAHast U (a3oBasi XapaKTepH-
ctuka. OxHo [Tapamerpsl onricano B myHkTe 7.6.1 HacTosimero PykoBoacTBa oneparopa.

AmnauTyaHAA H (pazoEan XapakTe pHCTHKA
YacToTa = 5456 5411, AMNNKMTYOa 31828 4473

Januce

G0000
40000
20000

1]

2000

HacToTa= 5456 5411
I

4000 G000 8000

thaza-a0.7130 rpaa.

1a000

-50

1] 2000 4000 BO00 a000 1a000

Pucynok 7.14
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8 IIporpamma TMCTOI'PA®

8.1 Ha3HauyeHHe NPOrpamMmbl

HporpaMMa rI/ICTOFpa(l) npeaHazHaucHa I CTaTUCTUYCCKOI'0 aHaJIM3a CUrHalia: HaXxOoXKae-
HUS CTAaTUCTUYCCKHUX BCIWYWH, XAPAKTCPUIYIOIIUX CHUIHAJI, U MMOCTPOCHUSA TCOPCTUUCCKHUX T'MCTO-
I'paMM II0 IMOJYYCHHBIM OTdHHBIM.

8.2 Teopernyeckue cBeJIeHHU.

duznyeckue SBICHUS, KOTOPblE pacCMaTPUBAIOTCS B MH)KEHEPHOU MPaKTUKE, OMHCHIBAIOT-
csl, KaK MpaBwiio, (QYHKIMSIMU BPEMEHH, Ha3bIBAEMbIMU peanuzayuamu npoyecca. Ha pucynke 8.1
npejcTaBieHa peanusamus X(t) ciaydaiiHoro mporecca. 3HaYCHUS peaM3allid TaKOro Mpoliecca B
MIPOU3BOJBHBIA MOMEHT BPEMEHU HEBO3MOXHO BBIUMCIHTH 1O (hOpMYyIie, HO OHU MOTYT OBITh OIIH-
CaHbl B BEPOATHOCTHBIX TEPMHUHAX.

8.2.1 ®yHkuus pacnpeaeaeHus

BepOSITHOCTI) HEKOTOpPOro COOBITHSA MOIKHO OIPCACIINTb KaK OTHOCHUTCIBbHYIO YaCTOTY €ro
HACTYIUJICHU. Hpe,Z[HOJIOHCI/IM, qTo HeKOTOpHﬁ OKCIICPUMCHT IIPOAOJDKAJICA B TCUCHHC BPCMCHHU,
paBHOMY 7T, 1 MHTEPECYIOIMN HAC MCXOJ dKCIepuMeHTa A HaOI01aIcsi B TECUCHHE BPEMEHH, PaB-
Homy TTA]. Toraa BeposiTHOCTh A OnpeesIeTCst Kak

Prob[A] = Iim M
Too T
JIpyruMu CIIOBaMH, BEPOSITHOCTh COOBITUSI A paBHA MpeAey YacTOThl HACTYIUICHHS A, KO-

r'la BpEM:A IMMPOBCACHUA HUCIIBITaHHUI CTPEMUTCH K OECKOHEUYHOCTH.
x(t)

P(x)

P(S)

Pucynox 8.2

Pucynok 8.1

OObpatumcs K peain3alid HEKOTOPOro CIydailHOTo Mpoliecca, U300pakeHHOM Ha PUCYHKE
8.1, ¥ mpeanoN0KUM, YTO HAC MHTEPECYET COOBITHE, COCTOSIIEE B TOM, YTO U3MEPEHHOE B IPOU3-
BOJIbHBI MOMEHT BPEMEHHU 3HAUCHHE peaau3aliiy He npepbinaet ¢ eaunul, 1.e. A={X(t)<£}. Eciu
IpU ATOM BeluunHe ¢ MPUIaBaTh Pa3IUYHbIC 3HAUYCHUS, TO MOJYyYUM (DYHKIUIO OT &, IPUMEPHBIH
BHJI KOTOPOU TIpHUBEJIeH Ha pucyHKe 8.2. DTa QyHKIHS HA3BIBACTCH (yHKYUell pacnpedenerus N IS
CJIy4aifHOT'O CTallMOHAPHOTO IPTrOIMYECKOro Mpoliecca paBHa

P(X) = Prob[x(t) < &] = Tliﬂqu,

rae T[X(H)<f] — obmee Bpems, B TeueHHe KOTOporo peanusanus X(t) HaXOAUTCS HE BHIIIE
ypoBHs & Takum o0pazom, GpyHKIUS pacnpeaeicHus 3a1aeT BEPOSITHOCTh TOTO, YTO MTHOBEHHOE
3Hadenue X(t) B MPOMU3BOJIbHBI MOMEHT BPEMEHH HE MPEBHIIIACT 3HAUCHHE &.
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IIpuMeyanue: cmayuoHapHviM Ha3bIBACTCA IIPOLIECC, BEPOATHOCTHBIE XapaKTEPUCTUKU KO-
TOPOTO HE 3aBUCAT OT BPEMEHH; COOTBETCTBEHHO 3p200uiecKuM Ha3bIBACTCS MPOLECC, BEPOSITHOCT-
HBIC XapaKTEPUCTUKU KOTOPOIO HE 3aBUCAT OT HOMEpa peanu3auuu. B ganbHeileM peys MOuAeT
MMEHHO O CTallMOHAPHBIX 3ProJUYECKUX IIPOLECCAX.

8.2.2 ILIOTHOCTH BEPOSITHOCTH

[To xapakTepy m3MeHeHUs (QYHKIIUU pACIPEACTCHUS OT HYJsS 0 SIUHUIBI Pa3IHdaroTCs
CIIy4aifHbI€ MPOLECChl C Pa3HON BEPOSITHOCTHOM CTPYKTypou. I1o 3TOM mpuynHE BEPOSATHOCTHYIO
CTPYKTYPY CIIYYaHBIX MPOIECCOB YaCTO 33AI0T IMPHU IMOMOIIY HAKJIOHA (DYHKIIUU pacipee/IeHus,
pPaBHOTO MPOU3BOIHOM

_dP(x)
P(¥) ==

KOTOpasi Ha3bIBACTCS MIOMHOCMbIO 6eposimHocmu ciaydaiinoro mpouecca {X(t)}. MoxHo cka3aTb,
YTO IUNIOTHOCTH BEPOSITHOCTH OTIPEIessieT CKOPOCTh M3MEHEHHs (DYHKIIUH pactpesesienus. [loatomy
BCPOATHOCTH PA3JIMYHBIX COOBITUH MOYKHO HaXOAUTb UHTCTPUPOBAHHUEM INIOTHOCTHU BCPOATHOCTH.

8.2.3 MaremMaTn4eckKoe 0KMIAHUE 1 MOMEHTHI.
Mamemamuueckoe oxcudanue ckaasipHon GyHKIMU §(X) onpeaensercs Kak

E[9001 = [ 9(xp(x

Jlpyrumu cioBaMu, MatemMatudeckoe oxxumanue ¢(X) ecth cpennee 3HaueHue ((X), B3Be-
IIIEHHOE 10 BEPOSATHOCTAM HACTYILIEHHSI COOBITHS X, KOTOPBIE 33/IaF0TCS IUIOTHOCTBIO BEPOSTHOCTH.

MoMeHTBI cTaloHapHoro cirydaiinoro npoiecca {X(t)} onpenenstorcs criemyrommm oopa-
30M:

e =EX]= [x p(dx, k=0,1.2,...,
rie P(X) — mwiotHocTh BepositHocTh {X(t)}, a 1k Ha3piBaeTcs k-m MmomenToM. Miu
1
— B (VT = fim = [ v
e = EDX (O] = Jim = ! xX (t)dt,

rae T — Bpems npoBeieHNs UCIIBITAHUI
Hynesoit moment (K=0), oueBuIHO, paBeH

.
Mo = E[X" (1)] _Tllian !x (t)dt =1.
I[Tepsbiit MomeHT (K=1), paBHblii
.
= 1 = _— =
= E[x"(t)] _!lwa _([x(t)dt Y7,

Ha3bIBaeTCs cpeonum snavenuem {X(t)} u odbo3nauaeTcs u
Bropoit momenT (k=2), paBHbIit

1%
1, = E[x*(t)] _Tllmw !x (t)dt =y

Ha3bIBaeTCA cpeonum keaopamom {X(t)} u obosnauaercs xax 2. TTOMOKHUTENBHBIA KBaAPATHBI
KOPEHb M3 CPEIHET0 KBajpara Mpolecca Ha3bIBACTCs CPEIHEKBAPATHYHBIM 3HAUCHUEM MpoIlecca,
win CK3. BTopoii u BbICIIHE MOMEHTBI, BEIUUCIICHHBIC OTHOCUTEIILHO CPEIHET0 3HAYCHHMS, Ha3bl-
BAIOTCS [IEHTPATbHBIMH MOMEHTAMH.
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Bropoii neHTpanbHbIl MOMEHT, paBHBIN
1
#a" = ERXO) - 1= Jim — [{x(0) - i dt =,
0

nasweiBaercs oucnepcueli {X(t)} n o6o3Hauaercs kak ¢°. I1oMOKHUTENBHBINA KBAZPATHEI KOPEHb W3
JMICTIEPCUN HAa3BbIBACTCS CPEOHEK8AOPAMUYHBIM OMKIOHEHUEM.

8.2.4 1lleHTp paccesiHUsI U paccesiHHe

Cpennee 3HaueHue y (TMEPBBI MOMEHT) ONpENENSeT MOJOKEHUE YeHmpa paccesiHus Ciy-
yaitnoro mponecca {X(t)}, a aucnepcus ¢ (BTOpoii LEHTPANbHBIA MOMEHT) XapaKTepu3yeT paccesi-
nue 3nauennii {X(t)}. Cpennuii kBagpar y? (BTOpOl MOMEHT) JaeT Mepy M TOro M apyroro. M3
(bOpMYITBI TSI BTOPOTO IIEHTPATLHOTO MOMEHTA HAXOTUM:

o® = E[{x(t) - 1}*1= E[x* () = 2ux(t) + 12* 1= E[x* ()] - 2LE[X()] + * = * — ps?
Cre1oBaTeNbLHO, CPEAHUIM KBAIPAT PaBeH
w?=0"+u’.
Jlucniepcust U CpeHUM KBaApaT COBIANAIOT, €CIIM CPEIHEE 3HAYCHUE | PABHO HYJIIO.

8.2.5 HopmaabHoe pacnpenejieHHe

[TnoTHOCTH OOJBIIOTO YKCHA CAy4alHBIX IPOLIECCOB, ONUCHIBAIOIINX NPAKTUYECKU BaXKHBIE
(du3nyecKue IBJICHMSI, XOPOLIO allllPOKCUMHUPYIOTCS BBIPa)KEHUEM BHJA

() = — e 0

o2

I7ie 4 M 0 — COOTBETCTBEHHO CpE/IHEe 3HaUeHHE, U CPEIHEKBAPAaTHUHOE OTKJIIOHEHUE. DTa QyHKIUS
BIIEpBBIE ObLIa MosiyueHa B 1733 r. kak npubnmxeHne OMHOMMAIIBHOTO paclpeiesieHUus] 1 0ObIYHO
Ha3bIBAETCSl HOPMaJIbHOM, U rayCCOBCKOM MioTHOCThIO. [l yno6cTBa oObIYHO TaOynupyercs U
rpadudecku n300paXkaeTcs INIOTHOCTh HOPMUPOBAHHOM CITy4aifHOW BEIIMYHHBI

z=(x-p)/o,

C HYJICBBIM CPCAHUM U CAUHUYHBIM CPCAHCKBAAPATUIHBIM OTKJIOHCHHUEM. Takum o6pa30M,

1 —22/2
l)=——¢€ .
P =

®ynkuus p(z) Ha3pIBACTCS HOPMUPOBAHHON HOPMATBHOM MITH TayCCOBCKOMN TIOTHOCTBIO.
HopmupoBanHoe HopmanvHoe pacnpedenenie UMEET BUJL

P(2) :% [e e

I'padvikyt HOPMUPOBAHHOTO HOPMAIILHOTO PACIPEENICHUS U €r0 MIOTHOCTH MPUBEACHBI HA
pucynkax 8.3 u 8.4 COOTBETCTBEHHO, a TAOIMIIHI X 3HAUCHUH MOXXHO HAHTH BO MHOTHX ITOCOOHUSIX.

P(z) p(z)

0,8 -

0,6 -

Pucynok 8.3 Pucynox 8.4
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BakHOCTH HOPMAJIBHOTO PAacCHpPENEICHUs ONpPENEsIeTCsl IMPUMEHUMOCTBIO Ha IPAKTHKE
LEHTPAJIbHOW NpPEJeNbHON TEOpEMbl TEOPUHM BEPOATHOCTEH, KOTOpas He cTporo (opMmyiaupyercs
CJICAYIOIIMM O0pa3oM: €Clii CiIydaifHasi BEIMYMHA X €CTh CyMMa N CTaTUCTHYECKH HE3aBUCHMBIX
CJIy4aliHbIX BEJIMYMH X1, X2, ..., Xn C IPOU3BOJIBHBIMU IUIOTHOCTSIMH, TO INIOTHOCTB X = X1+X2+...+Xn
npuOIIMKaeTcsl K HOPMaIbHOM IUIOTHOCTH, €CJi N cTpeMuTcst K 0eckonedHocTH. CirydaiiHble siBje-
HUSI OYEHb YaCTO JICHCTBUTENIBHO SIBJISIIOTCSA PE3YJIbTaTOM BO3AEHCTBUS MHOI'MX HE3aBUCHMBIX CIIY-
YaifHbIX ()aKTOPOB, MO3TOMY HOPMAJIbHOE PACHpPECIICHHE YacTO CIYKUT XOPOIIEeH anmpoKCuMaIu-
el IJIOTHOCTEN CIy4ailHbIX MPOLIECCOB.

[lo nByM mpuUuYMHAM OYEHB KEIATEIbHO MMETh BO3MOKHOCTH IIPENIOJaraTth, 4To Cilydaii-
Hbl€ IPOIIECChl MMEIOT HOpMallbHOE pacipeneneHue. Bo-mepBbIx, HOpManbHOE paclpeaeicHue
IIOJIHOCTBIO OIIpENeNsieTCs ABYMsI lTapaMeTpaMu — CPEIHUM 3HAYEHHEM [ U CPEIHEKBAIPATUYHBIM
OTKJIOHEHUEM o. [loaToMy U1l onpeiesieHusl HOpMaJIbHOM IUNIOTHOCTH JOCTATOYHO OLIEHUTH TOJIBKO
3TH JBa MapaMeTpa npoiecca. B-BTOpbIX, Bce JTUHEHHbBIE ONEpAllUK HaJl HOPMAJIBHO paclpeeeH-
HBIMHU CIIy4alHbIMM BEIMYMHAMU IPUBOJAT K HOPMAJIBHO paclpeAeieHHON ciay4aiiHOM BenUYuHeE.
OTO 3HAYUT, YTO pa3IMuHbIC JIMHEHHBIE ONEpally, BCTPEUAIOIINECS B MaTEMaTHKeE, TaKue, KaK WH-
TerpupoBaHue U npeodpazoBaHue Pypbe, BHIIOIHUMbIE HaJl HOPMAJIBHO PACHpEAEICHHBIMU CIY-
YailHBIMU BEJIMYMHAMHU, Jal0T B PE3yJIbTaTe€ HOPMAJIbHO paclpe/ielieHHble BeIuyuHbl. bosee Toro,
€CIlI JIMHEHHAas oepalysl yMEHbIIAeT YaCTOTHYIO MOJIOCY Ipolecca, TO OHA MOAABISET BO3MOXK-
HbI€ OTKJIOHEHUS OT I'ayCCOBCKOI'0 BHJA IUIOTHOCTH, €CJIM TOJBKO B MPOLIECCE OTCYTCTBYIOT JAETep-
MUHUPOBAaHHBIE COCTABJIAIOIINE.

Crnenyer, olHaKo, OTMETUTh, YTO HOpMaJlbHas CilydyaiiHas BeJIMYMHA TEOPETHUYECKU He
OrpaHHYE€HA, T.€. OHA C IOJOKUTEIbHON BEPOSITHOCTHIO MOXKET IPEBBICUTh KaK YTOJAHO BBICOKUI
YPOBEHb WJIM OKa3aThCsl HMKE CKOJIb YrOJAHO HHU3KOro ypoBHs. Ho Bce ¢usmueckue siBIeHUS U
IPEJICTaBIISIIOIIME UX CIIydyallHbIE POLIECCH] OIPAaHUYEHBI 10 BEJIMYUHE, KaK B [TOJIOXKUTEILHOM, TaK
U B OTPULIATEJIbHOM HAIPABJIEHHUM, MIOATOMY HUKAKOM peajbHBbIN ClIy4alHbIM Ipolecc He MOXKET
OBITh B TOYHOCTH TayCCOBCKHM. JTO 3aMeYaHHE OCO00 BaXKHO JUIS TPHJIOKEHHH, CBS3aHHBIX C
OLIEHKOH 3KCTpeMasbHbIX 3HaUYCHUH. B 3TOM ciydae mpeanosokeHue O TOM, 4TO pacHpeieieHue
BEPOSATHOCTEN SABIISIETCS HOPMAIBbHBIM, HE COCTOSITENBHO.

8.2.6 T'apmonmueckuii mpouecc

Haubonee pacnpocTpaHeHHbIN BUJ JETEPMUHHUPOBAHHBIX MPOIIECCOB — 3TO MEPHOIAUUECKHE
IPOIIECCHI, pa3iaraeMble Ha TAPMOHHUYECKUE COCTaBIstoNIMe. [ OMMCaHus OHOM TaKo# cOCTaB-
JAstoleit He TpeOyeTcs: BEpOSTHOCTHBIX MOHATHH, TOCKOJIBKY €€ TOYHOE 3HAUCHHUE B JTIF000 MOMEHT
BpeMeHHU BerauciseTcs mo Gopmyne X(t) = Xsin(2nft+6). Ho ecnu HavanbHas ¢asa € — paBHOMEPHO
pacmpeseneHHas Ha (-7, T) ClydaiHas BEIHMYMHA, TO STOT TAPMOHHYECKHUIA MPOLIECC CIydaiHbIN 1

€TI0 IIJIOTHOCTh BepOHTHOCTI/I NMECT BU/
—1
(7[\/202 —xz) X< X;

p(x) =
0, X=X,

ric o = X/\/E - CPCAHCKBAAPATHIHOC OTKIIOHCHHUEC TApMOHNYCCKOTO ITponecca.

I'padux 3T0i muoTHOCTH TpH 0=1, N300paKEHHBII Ha pUCYHKE 8.5 OMoOraeT MmoHsTh, MO-
YeMy TUIOTHOCTh TAPMOHHYECKOTO Tpollecca MMeeT yamieoopasHyto Gpopmy (pucyHnok 8.6). Ilnot-
HOCTb BEPOSITHOCTH MOKHO paccMaTpUBaTh KakK pPe3yJbTaT MpelelbHON Omepaluu HajJ BEpOsITHO-
CTBIO TOTO, uTO X(t) MomaseT B MHTEpBANI IUPUHON AX, KOTOpas, B CBOIO O4epe/lb, paBHA OTHOCH-
TENLHOM J10JIe BpEMEHH, B TeueHne KoToporo X(t) Haxomutces B pesenax uaTepaia AX. 13 pucys-
Ka 8.5 BuAHO, UTO MpH JIIOO0H MHMPHHE HHTEpBaia AX rapMOHUYECKHH MPOLIECC Ha KaXKAOM Hepuo-
Jie HanOoublee BpeMsi HaXoAUTcs BOJIM3U KpailHUX 3HaueHuil £X 1 HauMeHblee — BOJIU3U cpeiHe-
ro 3Hauenus u=0.

Kak m rayccoBckast INIOTHOCTB, INIOTHOCTh TAPMOHUYECKOIO MPOLECCA TOTHOCTHIO ONpese-
JSIETCSI CPEAHUM 3HAYEHUEM U CPEIHEKBAIpaTUUHBIM OTKJIOHEHHEM. Ho B oTiM4Me 0T rayccoBCKOM
IUTOTHOCTH, CpeJHEe 3HAaYeHHE KOTOPO Hamboiee BEpOSITHO (PUCYHOK 8.4), MIOTHOCTh TapMOHH-
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YEeCKOro Mmporiecca JOCTHraeT MUHUMYMa B TOYKE C KOOPJIUHATOW, paBHOW CpelIHEMY, T.C. 3Haue-
HUS, OJIN3KKE K CPEIHEMY, HAUMEHEE BEPOSATHBI. JTO SBISETCS TVIABHBIM OTIMYUEM IapMOHUYECKO-
'O mpoIriecca OT Y3KOMOJIOCHOTO ITyMa, KOTOPBI OOBIYHO SIBISIETCS TaYCCOBCKUM, KAaKUM ObI y3KHM
HU OBLI €r0 CHEKTD.

x(t) P(x)
I 03

L 0.8

- - = D‘F 4
Ax{

,,,,,, 06

05 -

t 04 -

0.3

0.2
0.1 4
0

—
X 148 0o 081 X X

Pucynok 8.5 Pucynox 8.6

8.2.7 T'apmoHu4eckHii mpouecc B raycCOBCKOM LIymMe

[Tycts Teneps peanusaiius ciaydaiinoro npoiecca umeet Bua X(t)=n(t)+s(t), rae n(t) - rayc-
COBCKHil ciydaiinblii mym, a S(t) — rapmonunueckuii nporecc. S(t)=S sin(2zft+6).IlnoTHoCTH Bepo-
STHOCTH 3TOTO MPOIIECCa paBHa CBEPTKE HOPMAIbHOW M TapMOHHUYECKON IIOTHOCTEH. CumTas, 4To
cpemHre 000UX MPOIECCOB PABHBI HYJIIO:

o(x) = 1 ]Eexp [ x=Scosd i
O, TN27 % 4o

Ijie On — CpeJHEKBAIPAaTHIECKOe OTKIOHEHHE rayccoBckoro myma N(t); S u @ - cOOTBETCTBEHHO
aMIUTHTY/Ia U HadasibHas (ha3za rapMOHHYECKOTO Mpoliecca.

I'paduku P(X) 1t pasaUYHBIX 3HAYEHUH OTHOIIEHHS AMCTIEPCHH TAPMOHHYECKOTO TIPOIEC-
ca x gucnepcuu nryma (R=cs2/cn?) mpuBeIeHBI HA pUCyHKe 8.7

do,

n

p(z)

I

85-04.\-‘“*9

= s s R

K= f'js,ffj.w}z

Pucynox 8.7

Ecin miIOTHOCTh BEPOSITHOCTH AHAIM3UPYEMOI'O CHUTHANa OTKIIOHSAETCS OT I'ayCCOBCKOM
IUIOTHOCTH, 3HAUUT, CUTHAJ COJAEPKUT JMCKpPETHbIE cocTapistonie. B mporpamme I'merorpad
€CTh BO3MOXXHOCTb CPaBHUTH I'pa(yK IIIOTHOCTH BEPOSITHOCTH aHAJIM3UPYEMOro CHrHaia ¢ rpadu-
KaMH{ TIOTHOCTEH BEPOSITHOCTH T'ayCCOBCKOTO W/WJIM CUHYCHOTO PacIipe/iefIeHui U OLEHUTh TaKuM
00pa30M HaJM4YMeE B CUTHAJIE COCTABIISIONIUX C Pa3HOU CTPYKTYpOIl.
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8.2.8 Pacnpenenenune Xu-kKBajapart

Pacnpenencuue xu-kBajapar ¢ K creneHsiMu CBOOOIBI - 3TO paclpe/ieiecHue CyMMbI KBapa-
TOB K CIy4aiiHbIX BEJIMYMH, HMEIOLIMX HOPMAJIbHOE paclpeeeHUue ¢ HyJIEBBIM MaTeMaTHYeCKUM
0’KMJIAaHHEM U €IMHUYHBIM CTaH/IAPTHBIM OTKJIOHEHHUEM.
OT0 pacnpeneneHre UCIOIb3YeTCs, HaIPUMEp, ISl OLICHKU CIy4YailHONW COCTaBIISIFOIIEH TO-
PEIIHOCTH IPU U3MEPEHUU CPEIHEKBAIPATHUHBIX 3HAUCHUH.
OyHKIMS IJIOTHOCTH BEPOSITHOCTH PACHPEICICHUs XHU-KBaApaT UMEET BU/T
(l/z)klz k/Z—le—XIZ

P ki

WuTerpanpHas GyHKIHUS BEPOSTHOCTH paclpeieieHUs] IMEET BHT
k/2,x/2
r'k/2)
rae I' 1 y 0003HayaroT COOTBETCTBEHHO MOJTHYIO U HETIOJIHYIO FaMMa-(QyHKINH.
['amma-pyHKIMS onpenenseTcs Yepe3 HHTerpai

Ir'(2)= j t*letdt.
0
HCHOJ'IHYIO FaMMa-(bYHKHHm qacTo O603Ha‘IaIOT KaK T’ aMMa-(i)YHKI_[I/IIO OT IBYX apryMCHTOB:
y(@,2)=I(a,2)= j t* e tdt.
z

Ha pucynkax 8.8 u 8.9 npencrasnens! rpadukn GpyHKIMH pacipeeeHns U TNIOTHOCTH Be-
POSITHOCTH JUTsl Pa3INYHbIX CTeNEHEH CBOOOIBI K COOTBETCTBEHHO.

fix) pix)

08

L e

&

04

Pucynok 8.8 Pucynox 8.9

8.3 Onucanue nNporpamMmbl

Jns 3amycka nporpammsbl I'merorpag HeoOxoaumo u3 MeHo AHaamu3 (pucyHok 8.10) ma-
Henu ZETLab BriGpats koMany I'ucrorpamma. Ha skpane MonuTopa otoOpasutcst pabodee OKHO
nporpammbl I'ucrorpad (pucynok 8.11). B 3aronoBke okHa OyaeT oroOpaxkaTbcs Ha3BaHUE caMOU
IpoTpaMMBbI M, Yepe3 THpe, Ha3BaHHWE BHIOPAHHOTO Ui aHanmW3a KaHana. Ham rpadukom orobpa-
KaloTCAd M3MepsieMble BEJIMYMHBI (4acTOoTa, YPOBEHb CUTHANA), COOTBETCTBYIOUIME IOJIOKEHUIO
Kypcopa rpaduka. CrpaBa oToOpakaroTcs mapaMeTpbl pacrpeaeneHus: Mat. oxunanue (Mx), auc-
nepcus (D), cpeanexkBanparuyHoe oTkiIoHeHue (St), mosne paccestaus (R) u cepenuna mons pacces-
Husi(MR).

IIpumeyaHue: MPorpaMMy MOKHO 3aIlyCTUTh HETOCPEICTBEHHO M3 pabodeil JUPEKTOPUH
ZETLab (o ymomuanuto: c:\ZetLab\). ms 3anyckaemoro ¢aiina: ZETHistograph.exe.
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] IFucTorparp - Kanant g@

AHanHs M mepeHie Ore OTedeT 3705 mB FaHanT 222 MapateTpe:
|§| Uk OnonacHsIH crekTp 200 PacnpegeneHwe [aycca 228 m

3anHce
HYTEeHHE
AETOMAC, BN

[

|i| JoneokTaEHEI cnekTh

|:| B =autHEIA Y3K0N0N0CHRIA CREKTD
|§| BisaumHEIi 0Ne0KTaBHEIR CriekTp 200
|:| BaukAHEIN KOppEnauMoHHEIR HAMMS
|:| AHANME HENWMHENHEIX MCK aKEHWE 100
|§| [MopAaKOBbLIA aHanMs
o anEHEIR SHEMMS

[HCTOrpararda
Pucynok 8.10

MR = 103.0

Pucynok 8.11

8.3.1 YmnpapieHue KypcopoM H MaclITa0upoBaHue rpauKoB

Ilepemerienne Kypcopa Ha HyXKHOE 3HaUE€HHE OCYIIECTBIIAETCS HECKOJIIBKUMH CIIOCO0aMu:

- TIOCTaBHUTb KypCOp «MBILIN» HA HY>KHOE 3HAYCHUE U HAXKATh Ha JIEBYIO KHOIIKY;

- TIpY TIOMOIIH POJIMKA «MBIIINY;

- IIpH IOMOIIM KHOIIOK «A» - BIIeBO; «D» - BIpaso.

MacmTabupoBaHue YUCIOBOW OCH MPOUCXOIUT NPU IMOMOIIM MAHUIYJISTOPA «MBIIIbY. [1e-
peMeras ykazaTellb «MBIIIH» BJIOJb OCEH, yKa3arelb, B 3aBUCHMOCTH OT CBOEr0 MECTOHAXOXK/Ie-
HUSI, MEHSeT BHEIIHUHN BUI. Hano mokmaThes, KOTJa yKazaTellb «MBIIIN MPUMET HYKHBIA BHEIII-
HUH BHJ U, MO0 HICIKHYTH JICBOH KHOIKOH «MBIIINY», TUOO MPOKPYTHTH «POJHUK». PacTskeHne

WIN C)KaTHe TpapUKOB MPOUCXOJUT P MMOMOIIM YKa3aTess BUAA: 4+, —#= — Ui TOPU30HTAIb-
HOHM OCU U I : * — JUIA BepTUKaIbHON ocu. CABHHYTH Tpa(MKy BIIPABO-BJIECBO MJIM BBEPX BHH3
MOJKHO IpPH MOMOIIM yKa3zaTensi +— , —F — I TOPU3OHTAIBHONH OCU U T , l — U1 BEpTH-

KaJIbHOM OCcH. Ecii MOCTaBUTh «MBIIIb» B HAYAJI0 KOOPAUHAT, TO YKa3aTellb IPUMET BU x . Ilpn

Ha)KaTUM Ha yKa3aTellb TaKOTO BMJIAa BBIMOJIHAETCS KOMaHJla «aBTOMAaclITaOMpOBaHUE» MO OCU Y
(aBTOMacHITAOMpPOBaHKE MPOUCXOUT MO YPOBHIO CUTHANA).

8.3.2 Ilepenoc rpaduyeckoii u yncaeHHOH HHGOPMAIIMH B TEKCTOBbIE PEIaKTOPbI

Jlnst komupoBaHUs rpaduka Mpu aKTUBHOM OKHE MPOrpaMMbl HAXMHTE KOMOWHAITUIO KHO-
nok kinaBuatypel Ctrl + C. I'paduk 3anumercs B Oydep Clipboard B dhopmare *.omp. BeraButs
rpaduK B JIFOOOH TEKCTOBBIM JOKYMEHT MOXHO OJHOBPEMEHHBIM Ha)XaTHEM Ha KHOINKU KJIaBHATY-
pot Ctrl + V nin HakaTueM Ha MPaByr KHOIMKY MBIIIA U BBIOOPOM B MOSIBUBIIEMCSI MEHIO KOMaH-
Il BetaBuTh.

Jlnst xonupoBaHus conpoBouTenbHON nHpopmarmu B Oydep Clipboard B dpopmare penak-
Topa Tekcra Word npu akTUBHOM OKHE MPOrpaMMbl HA)KMUTE Ha KHONKY KiaBuartypbl T (1aTun-
ckast) uin E (pycckas). BeraButh 3Ty mH(bOpMAIUO MOXKHO B J1000# gokyment Word MoxHO of1-
HOBPEMEHHBIM HaxkatueM Ha kiaBuinu Ctrl + V wim HaxkaTieM Ha MpaByr0 KHOMKY MBIIIU B BBIOO-
pPOM W3 TMOSIBUBIIETOCS MEHIO KOMaHIsl BeraButh. CompoBoauTenbHas HHPOPMAIIUS UMEET ciie-
JYIOUIYIO CTPYKTYpPY: B IIEPBON CTPOKE MUILIETCS 3arojOBOK OKHA, B IAHHOM Cllydae Ha3BaHHE Ipo-
rpaMMbl 1 Ha3BaHUE 0TOOpaxkaeMoro curHaia. Bo BTopoil u TpeTbelt CTpokax — u3MepsieMble BEH-
YUHBI U MX 3HaU€HHs], KOTOPbIe MOKa3bIBaeT Kypcop. Eciu BKIIIOUEHBI TOMONHUTENbHBIE TpadUKH,
TO WX 3HAYCHHUS THUIITYTCS B CISAYIOMNX CTPOKAX.

Jlns  xomupoBaHUs Bced I1MdpoBoi uHpoOpManMM BUAMMON uacTu Tpaduka B Oy-
dep Clipboard B popmate Excel npu akTHBHOM OKHE MPOTrpaMMbl HAKMHUTE KHOMKY KiIaBuaTypbl N
(matunckas) win T (pycckas). BeraButh 3Ty HH(MOpMAaLUO MOXKHO B JI000# ToKymMeHT Excel mox-
HO OJIHOBPEMEHHBIM HaKaTWeM Ha KiaBumM kiaBuatypsl Ctrl + V wiam Haxatuem Ha mpaByro
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KHOITKY MBIIIA ¥ BEIOOPOM M3 MOSIBUBIIETOCS MEHIO KOMaHIbl BeTaBuTh. MBI MONTy4nM Clienyro-
1yl0 HHPOPMALIMIO: CHAaYala UACT COnpOo8ooumenvHas ungopmayus (cM. ad3all BbILIC), Jayee
UIyT naHHbIe B popmate Excel.

8.3.3 Hacrpoiika BHeuIHero Bujaa nporpammsl I'ucrorpag

[Ipu HaxaTMW Ha MPABYIO KHONKY MBIIIK Ha TpadUKe MOSBIISCTCS JOMOJIHUTEIBHOES OKHO
napaMeTpoB rpaduka ¢ mAThIO BKIagkamu. Ha mepBoii Bkiagke (pucyHok 8.12) mactpamBaroTcs
napameTpsl 0ToOpakeHus. THITbI JTMHUN TPpaUKOB MOTYT OBITH B BHJEC TOPH3OHTAIBHBIX JIMHHMA
(cTyneHek) Wiv B BHJIE JIOMAHBIX JTHHHUNA. TakKe peryaupyroTcs TapaMeTpbl OTOOPaKESHHS KaXKIOTO
u3 rpaduKoB, IIBET, TOJNIIWHA, 3aKpallliBaHUE (3aMIOJTHEHUE) 001aCTH MO TpaduKOM.

Ha pucynke 8.13 moka3zaHo OKHO UIsl pEryJUpOBaHHS MapaMeTpOB CETKH. B 3ToM OkHe
MOYKHO BKJIFOUYATh WJIM OTKIJIFOYATh OTOOPaKCHHE MOPH3OHTAIBHOW M BEPTHUKAIBHOW CETKH M pa3-
METKHU CeTKU. Takke B 3TOM OKHE 3aJaeTcs 00JIaCTh BUIUMOCTH (001acTh 0TOOpaXkeHus) rpauKoB
— BEpPXHSISI — HUKHSISI TPAaHUIIBI U JIEBAsI - IIpaBasi IPaHUIlbl TPadHKOB.

Ha pucynke 8.14 moka3zaHo OKHO JUIsl peryJIHpPOBaHUS MapaMeTpPoOB CETKH. B 3TOM OkHe
MOYKHO BBIOMPATh pa3Mepbl HIPpU(TOB U I[BETA CETKH, Kypcopa, (OHa, pa3METKU OCEH, JICTEH IbI.

Ha pucynke 8.15 mokasana 3aximangka st Haanvucu Ha rpaduk. Ha 3toit 3aknanke BeiOupa-
eTcs mpudT ¥ HaOUPAETCS TEKCT.

Ha pucynke 8.16 mokazan ¢parmeHT pabouero okHa nmporpammel I'merorpad ¢ momnonHu-
TEJIbHOU MHpOpManuei

Ha pucynke 8.17 nmokasana 3akiajka Jjisi BBIOOpa TOPU30HTAIBHON U BEPTHKAILHOW IIIKAJIBI.

MapaMeTpbl @ MapamMeTpbi @ MapaMeTpbl @
MapameTpel ceTkd | LgeTa v wpnbTol | Haankoe | Wkana MNapameTpel 0TofpakeHHA MapameTpel oTofpakeHHA
NapareTpel oTobpakeHia MapameTpel ceTkA | Lgeta n wpnditel | Hagmkee | LWkana MNapameTpel ceTrn | LUBeTan wprdTel | Hagnnee | Wkana
TN AHHMA Trn oced - LWiphchr
PazteTkH oced
@ FopHsOHTaNEHLIE O NomaHHee
BapTMKaanaq FoOpHM3oHTaNEHSA 12 Pazmep WRndTa (0T & 40 300
MapareT el rpackka
THHHK C2TER
YpoBeH: ~ | Buifiop Kanana TOpHEOHTaNkHBIE EepTHKANEHEIE Llo=rs
EeT rpadiica i
OTobpanaTte rpadie [paHHLEl EMAHMOCTH
1 3
TonuwmHa niHei rpadwka (o 1 40 5) 0.005 Bepxvan | 25 Neeas foypoop
SananHeHme
() Bes 3an0MHEHHA (&) C 3anonHeHem Il Hisas | 10025 Mpagaa
() NonowkTensHos () 3HaronepeteHHos

Pucynok 8.12

MapaMeTpbl @
MNapameTpel 0TofpakeHHs
MapareTpsl ceTkn || LEeTa n wpudTer | HaamMee | (kana
MoKasaTe HAAMHCE
Touka 2

Pucynok 8.15

Pucynok 8.13

D I'mcTorpadp - Kanani

Touka 2
Qredet 37.05 mB
FacnpeneneHue [aycoa

"

300

Pucynok 8.16

Pucynox 8.14

MapaMeTpobl @

IMapamMeTpE OTOBpaKEHHA
LLkana

MapateTpkl ceTkr

EBepTHEaneHaA Wkana

() PaEHOMEDHEA
() Noraprtueckan

() JleumfiensHan

TpHMEHHTE

LgeTa v wpkb Tl

Haanncs

[OPKM30HT ANEHAA WKana

() PaBHOMERHAA
(O Norapudmuuecican

(¥ 1/n oKTaEHaA

OTHEHHTE

Pucynox 8.17
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Jlns coxpaHeHUs BHECEHHBIX M3MEHEHUH W BbIXOAa M3 OokHa Ilapamerpbl HE0OX0IMMO
Ha)xaTb KHONKY IIpuMeHuTs.

Beixon u3 okna IlapameTrpsl 06e3 COXpaHEHHs HACTPOEK OCYLIECTBISICTCS Ha)KaTueM Ha
KHONKY OTMEHHTb, 00 Ha KHONKY [, pacrooKeHHYI0 B PABOM BEPXHEM YIJIy OKHA, JHOO
Ha)kKaTHEeM JTI000 KHOIKOM «MBIIIN» Ha JII000€ MECTO 3KpaHa, He 3aHMMaeMoe okHoM Ilapamert-

pbI.

8.3.4 ¥Ymnpasiaenue nporpammoii I'mcrorpad

B neBoii yactu pabodero okna rmporpamMmel I'merorpad pacmomnaraercs nmojue rpaduka.

B npaBoii yactu oKHa pacrnosararoTcs KHOMKH YIPaBJICHUS MPOrpaMMOi U 1o oToOpaxke-
HUSI OCHOBHBIX ITapaMETPOB PACHpEIeTICHHs CUTHAIA.

Knonka ITapamerpnl oTkpwiBacT okHO Hactpoiika mapamerpoB rucrorpadga (IyHKT
HacTosero Pykosojicrsa oneparopa).

Kuonka Crapt 3amyckaeT mpoliecc HempepbIBHOro ortoOpaxkenus rpaduxa. Ilpu nepsom
3arycke mporpammbl KHomka CTapT mo ymMoidaHuio Haxara. Ecinu ObUT 3a7aH MHTEpBal pacueTa
JUTsL TOTIOJTHUTENBHBIX TpauKoB (MHTEpBal pacuera 3agaerca B okHe Hacrpoiika mapameTrpos
rucrorpadga, myskr. 8.3.5 Hacrosmero PykoBoacTBa omeparopa), TO MpH HaKaTHH HA TAHHYIO
KHOIIKY OH OOHYJISIeTCSl M pacueT HaunHaeTcs 3aH0Bo. [Ipu HaxkaTtuu Ha kHOnKy CTapT ee Ha3BaHUe
Mensercst Ha CTon.

Knonka CTom OCTaHaBIHMBAET MPOLECC OTOOpPa)KEHHSI U MHTEPBAI pacdera Ui JOTOIHH-
TeNbHBIX TpauKOB (MHTEpBaJl pacyera 3amaerca B okHe HacrTpoiika mapameTpoB rucrorpadga,
nyHKT. 8.3.5 HacTosimero PykoBoacTBa omepaTopa), 1aHHbIe B OKHE HEe 0OHOBIistoTcs. [lpomecc
BBOJIa JJAHHBIX B CEPBEpE MPHU 3TOM MPOJOJIKAETCA, U BCE APYTUE MPOTrPaMMBbI MPOJIOJDKAIOT pado-
taTh. [Ipu Haxxatun Ha kHONKY CToOn ee Ha3BaHue MeHseTcst Ha CTapT.

[Ipyu Ha>kaTUU Ha KHOMKY 3anmMch OTKPBIBAECTCSA CTAHAAPTHOE TUATIOTOBOE OKHO COXPAHEHHUS
¢aitioB, B KOTOPOM TpeyIaraeTcs 3a1aTh uMs (aiina, B KOTOPBIA OyIyT 3anucaHbl Pe3yJIbTaThl 00-
pabOTKM CUTHalIa, U YyKazaTh JUPEKTOPHUIO AN COXpaHeHus. JlupeKkTopusi 1Mo yMOIYaHUIO —
C:\ZetLab\resspect\. ®aiin coxpanutcs ¢ pacmmperueMm *.dtn. B Hauane daiina uaeT omucaHue
JnaHHbIX (cM. Tabmuiny 8.1). [lanee mayTt naHHble B (opMmaTe C IUIABAIOLICH 3amsTol, B KayecTBe
pazzaenurens IpoOHOM U 1eN0 YacTu Yncia UCTIOoNIb3yeTCsl TOUKa.

Tabmuua 8.1

Crpoku daiina Onucanue
l'ucrorpag Ha3BaHHUE MTPOTrPaMMBbI
Kananl Ha3BaHHE KaHaJla BBOJIA CUTHAJIA

Jara: 19-09-2008

JlaTa Hadaja 3almucu (1)3.17[.]'[3.

Bpemsi: 17:35:53

BpeMs Havasa 3anucH ¢aiina

[Tar uzmepenuii: 0.233000

ar u3MepeHui

Ipenen nuzmepennii: 1000.000000

IpeACIbHOC 3HAYCHUC

I/IHTepBaH 3HadeHne HOpMaJ’IBHOG 3aroJIOBK1 CTOJ'I6I_IOB JAHHBIX

Knonka YteHue npeaHa3HadyeHa A OTOOpaXEHUs paHee COXpPAaHEHHBIX B (ailyl ¢ paciiu-
penueM *.dtn manHbix. HakaTue Ha KHOMKY OTKPBIBAET CTAHAAPTHOE JUATOTOBOE OKHO OTKPBITHSI
¢aiinos, rie ykaspiBaeTcs MyTh K (ailiry, KOTOpbIil HEOOXOIMMO OTKPHITh.

KHomka ABTOMAC.BKJI ,HITH ABTOMAC.BBIKJI, CITY)KUT JUTSI BKITFOUEHUS/BBIKITIOUCHUST PEXKH-
Ma aBTOMaTU4YecKoro MacitabupoBanus rpadukos mo ocu Y. Bo BKIIOUEHHOM peKUMe, €Cliid ypo-
BeHb Ipadka U3MEHWICS [0 CPAaBHEHUIO C MpeAbIAYIIMM ypoBHEM Oojee yeM Ha 10%, macmiTad
no ocu Y aBTOMAaTHuYeCKH MeHseTca. Yactora OOHOBIEHMS JAaHHBIX COOTBETCTBYET BpPEMEHH
YCPEIHEHHS] W YCTaHABJIMBAETCS MOJb30BareneM B okHe Hacrpoiika mapamerpoB rucrorpada
(mynkt 8.3.5 Hacrosiiero pykoBoicTBa oneparopa).

Hwxe pacnonararoTcst 1mosisi, B KOTOPBIX OTOOPaXKar0TCs 3HAYCHUST N3MEPSEMBIX BEJTHMUNH:

Mc=-04 |- MaTEMaTUYECKOE OXKHUJAHHE,

St=4298 |- CPETHEKBAAPATHYHOE OTKJIOHEHHE,
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D= 184652.4 | - I[I/ICHepCI’UI,

R=3453.0 |- [IOJIE paccesiHus,

MR=103.0 |- CEpPEIMHA IOJIs pacCesHUs.

[TonpoOHee 3TH BENUYMHBI paccMaTpuUBalOTCs B MyHKTe 8.2 HacTosmero PykoBoacrBa
omneparopa.

Brixon u3 nporpammel I'merorpad ocyuiecTBiseTcss HaxkaTheM Ha KHonKy [E|, pacmosio-
YKEHHYIO B [IPaBOM BEPXHEM YIJy OKHA.

8.3.5 Oxno Hacrpoiika napameTpoB rucrorpaga

IIpu HaxkaTtuu Ha kHONKY IlapaMeTpsl riaBHOrO OKHa nporpammsl I'ucrorpadg oTkpeiBacT-
cst okHo Hacrpoiika mapamerpoB rucrorpada (pucynok 8.18), KoTopoe Takke MOXKHO BBI3BaTh
Ha)KaTHEM KJIaBHUILU KJI1aBUATypbl <ESC> pu aKTHBHOM OKHE IPOTPaMMBI.

B Bepxneit yactu okHa B pamke Texymme Hactpoiiku ALIII otoOpakaeTcs yacrtora auc-
KpEeTHU3aluu BBIOPAaHHOI'O KaHajla B replax.

B nosnsx co crpenkamu (CHHUCKH) | BBIOMpATh 3JIEMEHTHl MOKHO JIByMsI CIIOCOOaMMu:
Ha)KaTh HA CTPEJIKY HOJIS M «MBIIIKOW» BHIOPATh U3 PACKPBIBILETIOCs CIIUCKA HY>KHBIN 3JIEMEHT, WIN
HIEJKHYTh «MBILIKOM» MO MOJI0 W, MEHSSI 3HaY€HUs B IOJI€ MPU MOMOIIM POJIMKA «MBILIN, BbI-
OpaTh HYXHOE.

acTpoHKa napamMeTpos rucrorpada

TekylwMe HacTpofH ALN

HacToTa AMCKPETHIALHK 25000.0 oy
MapaMETPES HEMEREHHA BpEMEHHBIE XAPAKTEPHCTHEH
F.aHan MsMepeHi WHTEpEan pacHeTa
K.aHani w 10.0 ¥
Pac4eT sHa4eHHA No: BpeMA yCpeaHEHKA:
(:) HanpAseHno O Brictpoe 0. 1c
®Pp o () MeaneHHos 1c
MpeAENEHOE SHAYEHHE, BHT O Ceepxmeanshos

16 -

LWar {wkpkHa ctonbua), Bkt
1 w

THN NPEACTAENEHHA No Y AONonHTENEHEIE rpagikick
Bra rpadwmica; Brakl pacnpeaeneHHi;
() BepoATHOCTE HopraneHoe (Tayec)
() MNOTHOCTE BEp-TH [Tsm-reaapar
D HopMHpOEaHHE D CHHyCHos

MpHMEHHTE OTHMEHHTE

Pucynox 8.18

Pamka IIapamerpbl H3MepeHUI.

B criucke mox Haanuceio Kanaji n3mepenuii BEIOUpaeTCcsi CUTHAN, CTATUCTUYECKUIA aHAJIH3
KOTOPOT'0 HEOOXOJMMO IMPOBECTH.

[Mox Haanucero Pacuer 3Ha4YeHmii Mo pacronararoTcs paauo-kHonku & HampsokeHuio u
) Paspsimam, KOTOpBIE TIO3BOJSIOT YCTaHABIMBATh INpENEIbHOE 3HAYEHHE M Iar M3MEPEHHWi B
BoJIbTax U B paspsaax AL

B cnuckax nox Hagnucsmu IlpenenabHoe 3Havenue u Ilar (mumpuna crosdna) 3amarrcs
MakcHMalbHOE 3HaueHue U mar uaMepeHuit nmo ocu X. Ilox mpenenom u3MepeHU MOHMMAETCS
MaKCHUMaJIbHOE€ BO3MOKHOE 3HAYECHME 110 KaHAy, WIM MaKCUMaJIbHOE Oxuaaemoe 3HadyeHue. [lar
U3MEPEHMH - 3TO HIMpPUHA CTOJO1a TUCTOIPAMMBI, U PACCTOSIHUE MEXAY COCETHUMH 3HAYCHMS-
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mu. Ilpu BbIOOpe pacueTa M3MEpEeHUIl MO HANPSDKEHUIO IMOJ IIAaroM HM3MEpeHUil NMOHUMaeTcs
(3*log(N)+6)/mar, rae N - KOIHYECTBO OTCYETOB OJHOM IIMKIIE TUCTOrpada

Pamvka Tun npeacraBjenus mo Y

Iox Haamuckio Bua rpaduka pacnonaraiorcs paauo-kHonku & Bepositnocrs 1 & Iliot-
HOCTb Bep-TH, KOTOPbIE [103BOJIAIOT BBIOPATh BUJ Ipaduka uis 0TOOpasKeHHsL.

YcranosneHHslit prnaxkxoxk HopmupoBanue BKIIIOYaeT peXMM HOPMHUPOBAHUS rpaduka 1mo
EAVHHULIE.

Pamka BpeMeHHBIe XapaKTePUCTHKH

B crnucke mox Haanuckio MHTEepBaJ pacuera BbIOMpaceTcs BpeMsl pacueTra JOMOJHHUTEIb-
HBIX TpaMKOB B CeKyH1ax. MakcumanbHO Bo3MOXkHOE 3HadeHue naTepBaia 1000 ¢, MuHMManbHOE
10 c.

[Ton nannmucero Bpemst ycpenHenust pacrnionaratorcs paauo-kHonku beictpoe 0.1¢, Men-
JeHHoe lc u CBepxMeasieHHOe, KOTOPbIE MO3BOJSIOT BHIOPATh 4acTOTYy OOHOBIICHMN JaHHBIX JUIS
OTOOpaKCHMS.

Pamka /lonoJHuTEILHLIE TpaduKH

Brorouasi/Beikimouas  guiaxkku Hopmanbaoe (I'aycc), Xu-kBaapar u CuHHYCHOe 1101
HA/MUCHI0 BUABI pacnpeneseHuii 1mMojib30BaTeb MOXKET BHIOPATh JOMOJHUTEIbHBIC TPaQUKH IS
0TOOpaXeHUs B TJIABHOM OKHe mporpammbl ['merorpad - TeopeTuueckue pactipeesieHus ¢ TAKUMA
xe xapakrepuctukamu. HopmanbsHoe (I'ayccoBo) pacnpeneneHne nuMeeT Takue Ke MaT.0KUJaHHue
U JIMCIIEPCUIO, YTO M MpaKkTHUeckoe pacnpenenenre. CHHYCHOe - TaKoe *Ke I0JIe pacCesHus U ero
cepenuHy. XH-KBQAPAT - TaKylo ke cTereHb cBoOoAbI. [1o cTeneHp0 cBOOOIBI MOHMMACTCS KO-
JIMYECTBO KBAJPATOB CIIyYailHBIX HE3aBUCUMBIX BEIMYMH, CyMMa KOTOPBIX JIa€M pacrpe/ieiiCHUue
xu-kBazapar. [logpoOHee 3T pacrpeneicHus] pacCMOTPEHbI B MyHKTe 8.2 Hactosimiero PykoBoj-
CTBA omeparTopa.
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ZETLab IIporpamma 3AIIMCH CUTHAJIOB

9 IIporpamma 3AIIMCH CUT'HAJIOB

9.1 Ha3HauyeHue MPOrpamMMbl

[IporpamMma npegHa3zHaueHa AJIsl HETIPEPHIBHOM pEerucTpanuu (3alucy) CUrHAJIOB ¢ KaHaJIOB
ALII B OuHapHbIH ¢aill Ha HAKOMUTENb HA KECTKUX MAarHUTHBIX IUCKax (BuHUecTep). [Ipouects
3anucaHHble (aiabl MOKHO C MOMOIIBI0 TporpamMmbl Bocnipou3Benenue curianoB. Taxxke 3amnu-
caHHble (ailyibl MOXKHO NMEPEBECTH B TEKCTOBBIM (opmar ¢ momomrsio mnporpammel KoHBepTep
(paiision.

9.2 Onucanue NporpamMmbl

Jlnst 3ammycka mporpamMmsl 3amuch CMHTHAIOB B MeHIO Perncrparop manenu ZETLab Beibe-
pute koMaHay 3anuch curuajgoB (pucynok 9.1). Ha skpane MmonuTopa otoOpaxaercsi pabouee OK-
HO MPOrpamMMbl 3aMCh CHTHAJIOB (PUCYHOK 9.2).

(=] 3anmce curHanoe

Janwce £ \zetlabhsignals's080047
CHIHAMbI
PerucTparop MeTponorua F D GWHE KOMMEHTAPHE K SaNHCH T EKCTOERIF KOMMEHT IPHE

AxgaTopua HepHoro mMopa MNocTaHoeka 3

E‘ 3anuce curHanoe
Tovka 3

Iil Januce cHrHanoe [wav) Kauan |Haseanwe xanana Bufio
1 BuGpo APSE +
Mukpodion 130020 +

E‘ BocnpouzeeneHWe CUrHanoE S
MHOroKaHaNEHER CatonMceL 2 | Curnanz +
4

CurHand

AETOHOMHEIA PEFMCTRATOR

i [ anuck TEKCTS ]

L AWTensHOCTE, © [ 0NOCOBOMN KORMEHT SPMEA

| || ||:| Henp. [

Pucynok 9.2

Pucynox 9.1

IIpumeyanue: MPOrpaMMy MOXKHO 3aIlyCTUTh HEMOCPEICTBEHHO M3 paboveidl AUPEKTOPUH
ZETLab (o ymonuanuto: c:\ZetLab\). ms 3amyckaemoro daiina: writer.exe

B none cnpasa ot Hagnucu 3anuch oToOpa)kaeTcsl MyTh K AUPEKTOPUU, B KOTOPYIO OyIyT
3alMCaHbl CUTHAJIBI.

[Ipu Haxxatuu Ha kHOMKY ClleAyromas co3AaeTcs CleAyolas o0 HOMEPY JUPEKTOPUS IS
3anucu (aiinos. [lapamerp, oTBevaromuili 3a HOMep Ul CIEAYIOUIeH AUPEKTOPUH, HaXOIUTCS B
daiine nextdir.par, HaxoasuieMcsi B KOpHEBoii aupektopuu (o ymomuanuio C:\ZetLab). [Tons3oBa-
TE€Jb UMEET BO3MOXKHOCTb YKa3aHUsI TUPEKTOPUH JIJIS 3aIIMCU CUTHAJIOB BPYYHYIO C KJIABUATYPBI.

B oxne mox naanucsmu CUTHAJIBI, O0muii koMMeHTapuili K 3alMCH T0JIh30BaTEIb
MOYKET BBECTH C KJIaBUATyphl OO KOMMEHTapUH.

Huxe B Tabnniie oToOpakaroTcs mapaMeTpbl BKIIIOUEHHBIX KaHainoB moayneit AL B nep-
BOM CTOJIOIE HAaXOJATCSl HOMEpa KaHalloB. Bo BTOpoM cTomnb1ie — TeKCToBOe Ha3BaHUE (KOMMEHTa-
puii) kaHana. B TpetbeM cTonOI11e CUMBOJIOM «+» IMOKa3bIBAETCS MPU3HAK BHIOOpA KaHasla AJisl 3aru-
cH. BxiroueHne/BBIKITIOUEHHE 3TOTO MPHU3HAKA OCYHIECTBISETCS HaKaTHEM Ha COOTBETCTBYIOIIYIO
STYEHKY TaOJIHIIBI.

B none cnycka nox Haanucbo JJIMTENbHOCTD, € - YCTAHABIMBAEM JJINTEIBHOCTD 3aIIUCH B
CEKYHJIax, C KJIaBUaTypbl WK cTpeiakaMu. [Ipy u3MeHeHun JIMTETbHOCTH 3aliCcH pa3mep (ailnos,
HEOOXOUMBIN Ui COXPAaHEHMsI 3alMChIBAEMbIX CHUTHAJIOB Ha HAKOMUTENE MOJIb30BaTelIsl, PACCUU-
ThIBaeTcs aBToMatuyecku. [Ipu mpeBbilIeHNH onpeAeeHHOro opora, paBHOro MOJOBUHE CBOOOI-
HOT'0 MECTa Ha JUCKE MOJIb30BaTEeNs, OCYIIECTBUTh 3alMCh CTAHOBUTCSI HEBO3MOXKHO (KHOIIKM Haya-
JIa 3aMKCH MepecTaloT ObITh AOCTYMHBIMU JUIsl HaxkaTus). [Ipu 3amycke mporpaMMbl IIUTENTbHOCTD
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3alUCH CYMTHIBAaeTCs U3 (Qaiiina writer.cfg, HaxoasmieMcs: B TUPEeKTOpUN KOHPHUTYPAIIHOHHBIX (aii-
goB x:\xxxx\config, rae x:\XXxX\ — myTh kK pabGouell AUPEKTOPUHU MPOrpaMMbl aHaau3aropa (Io
ymomganuto C:\ZetLab\). I[Tapamerp, oTBeuaromiuii 3a JIUTSIBHOCTh 3alIUCH, COACPKUTCS B JaH-
HOM (paiisie B cTpoke ¢ kimtoueBbiM ciioBoM «DLIT» m ykaspiBaercs B cekyHnax. [Ipu BeIxojae u3
IPOTPaMMBbI JTUTEIILHOCTh, YCTAHOBJICHHAS MOJI30BaTEJIeM, 3allUChIBACTCS B TaHHBIN (hailn u Boc-
CTaHaBJIMBAETCS IIPU MOBTOPHOM 3aIyCKe MTPOrPaMMBI.

II] - CTapT 3alKiCH CUTHAJIOB B (haiijibl, IPU STOM I0J OKHOM MapaMeTpPOB BKIFOUYEHHBIX
KaHAJIOB HAYMHAET 3aOJIHATHCS UHIAMKATOP Xoaa paboTel. CripaBa OT HEr0 OTOOPAXKAETCsl TEKYIIee
BpEMs 3aITUCH.

B | - CTOIl, OCTaHABJIMBAET 3aIIMCh CUTHAJIOB.

Onaxok Henmp BKIIIOYaeT/BBIKIIIOUAET HEMPEPBHIBHYIO 3anUCh cUrHaioB. [Ipu ycraHoBieH-
HOM (prakke, 1O MCTEYCHUHU IEPUOJia BPEMEHH, YKa3aHHOTO B moiie IuTeIbHOCTh, IporpaMMa
MPOJO/DKAET 3alUCh CUTHANA B HOBBIM (pailnl B cienyromyto nupektoputo. Hampumep, mnpu ycra-
HOBKe JumuTenibHOCTH 3amucu 3600 ¢ u nepBoHavanbHO# qupekropun C:\zetlab\signals\s080031, 3a
5 wgacoB Oymer 3amucano 5 map (aiimoB B aupektopum  C:\zetlab\signals\s080031,
c:\zetlab\signals\s080032, u T.1.

TexcToBbIii KOMMeHTapHii - 3aHOCUM TEKCTOBbIE KOMMEHTapuu K daitny. [ns atoro
HE0O0X0IMMO Ha0paTh TEKCT M HAXATh KHOMKY 3anmuch TekcTa. KoMMeHTapreB MOXeT ObITh He-
CKOJIBKO.

EcTb BO3MOKHOCTB 3amMcaTh rojJ0COBOM KOMMEHTapHUIl uepe3 MUKPO(OH, OIKIIOYEHHBIN K
YCTPOHCTBY BOCIIPOM3BEICHHSI U 3aITUCH ayIuo-CUTHAiI0B. KHomka [I| noj Hagnuceo I'oso-
COBOii KOMMeHTAapHii HAYMHAET 3aIUCh TOJI0COBOr0 KomMmMeHTapusi. KHonmka W | ocTaHaBiIMBa-
€T 3aIKCh TOJIOCOBOTO KOMMEHTapusi. KoMMeHTapreB MOKET OBITh HECKOJIBKO.

JU BBIXOJa M3 MPOrpaMMbl 3allMCh CHTHAJIOB HEOOXOAMMO HaXKaTh KPECTHK [], pacmoso-
JKCHHBI B IPAaBOM BEPXHEM YTITy OKHA.

IIpumMeuanus:

1. TonocoBble U TEKCTOBbIE KOMMEHTApUH 3aIllUCBIBAIOTCS B Ty )K€ JUPEKTOPHUIO, YTO U
¢aiinbl curnanos u umeroT pacupenuss WAV u TXT coorserctBenHo. ®aiinel Tuna WAV moryt
OBITH BOCIIPOM3BE/ICHBI Yepe3 JUHAMUKN aHAIMW3aTopa MporpaMMoil ureHus (GailyioB WM MpOUrphI-
Batenem Windows Media Player. ®@aiiibst Tuna TXT MOryT OBITH IPOCMOTPEHBI B JIFOOOM TEKCTO-
BOM pEIAaKTOpE.

2. Ilpm Hakatuu Ha JOOYI0 M3 KHOIIOK 3allCH CHUTHAJIOB, TOJIOCOBOTO WM TEKCTOBOTO
KOMMEHTapusl IPOBEPSETCs] HAJIMUUE JAUPEKTOPUH, YKa3aHHOW cmpaBa oT mois 3amuch. B ciaydae
€CJIM TUPEKTOPHUS HE CYILIECTBYET, MOJIb30BATENI0 PEIAracTcsi BO3MOKHOCTh €€ CO3/1aHus, 1ociie
yero OyneT MpOM3BEACH 3allyCK 3alliCH CUTHANOB. B ciydae oTkaza mpejyaraercsi BO3MOXKHOCTh
3aIMCH CUTHAJIOB B TEKYIIYIO AUPEKTOPHIO MPOTPAMMBI.

3. Hauasio u ocTaHOBKa 3aITUCH MOKET TaKXKe OCYILECTBIIATHCS HAXXATUEM COYETaHUH «ro-
PSYMX KIIABUIID», KOMOWHAIINH U Ha3HAYCHHE KOTOPBIX MpUBeAeHbI B Tadmuie 9.1.

Tabuuma 9.1

KomOnHanusi «xropsiamx»> KJIaBuIl Ha3znauenue

Ctrl + F1 Hayano 3anucu curnanos

Ctrl + F2 OcTaHOBKa 3alHCH CHUTHAJIOB

Ctrl + F3 Hauano 3anucu roiocoBoro KOMMeHTapust
Ctrl + F4 OcTaHOBKa 3aIIMCH F'0JIOCOBOIO KOMMEHTApUs
Ctrl + F5 3anuch TEKCTOBOTO KOMMEHTapHs
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4. Tlpu Ha)KaTHH HA KHOIIKY 3aIIICH CUTHAJIOB co3faroTcst Habops! aitnoB SIGXXXX.ANA
n SIGXXXX.ANP. Homepa XXXX npunumarot 3nauenus 0001, 0002, 0003 u T.1.

SIGXXXX.ANA sBusiercs daiinom onuppoBaHHBIX AAHHBIX. J[aHHBIE MPEACTABIAIOT CO-
0ol 16-pa3psaHbIe LeJble YUCIa B IBOMYHO-AO0MOIHUTEIBHOM KOJIE. DTH YUCIIa — MOCIIeI0BaTENb-
HbIE OLM(POBAHHBIE OTCYETHI CUTHAJIA 10 OJIHOMY BBIOpaHHOMY KaHaiy Moyt ALIT.

SIGXXXX.ANP sBnsiercs daitioM-onucaTeeM 3anmiucaHHbIX curHaigoB. CTpyKTypa Takoro
daitna-onmcarens npuBeaeHa B Tadimie 9.2.

5. Hauano 3amucu cUTrHajiaoOB U roJIOCOBOIO KOMMEHTAPHUSI MOXET OCYIIECTBIIATHCS aBTOMa-
TUYECKHU IPH 3aIyCKe MporpaMMebl. JlaHHAs ONIys 3aBUCHT OT MapaMeTpoB, CoAaepKaimxcs B Qaii-
ae writer.cfg ¢ xiaroueBbiMu ciioBamu «kENA START REC» u «kENA _START VOICE» nns aBto-
MaTHYECKOI'0 Hayaja 3alliCh CUTHAJIOB U TOJIOCOBOTO KOMMEHTAPHs COOTBETCTBEHHO. JlomycTUMBbIe
3HA4YEHUS MapaMeTpoB: | — 3amuCch HAUMHAETCS aBTOMATUYECKH INpH 3amycke nporpammsl; 0 — 3a-

IMUCb HAYMHACTCS IPHU HAXKATHU HA COOTBCTCTBYIOLIYIO KHOIIKY ITOJIb30BATCJICM.

Tab6muma 9.2

Crpoxu ¢aiina

Onucanne

curHan 2 Ha3BaHWE KaHaJla BBOJIA CUTHAA
COMMENT Touka 5 B akBatopuu UepHo- .
KOMMEHTapuit
ro Mopst
GAIN 1.00 K03(D(DUIMEHT YCHIICHHUS TPOTPAMMHUPYEMOTO YCUITUTEIS, PACTIOI0KEH-

HOTO Ha IJIaTax yCHINTENeH U pUIbTPOB.

ABSVOLT 3.125000e-04

Bec Miaauero paspsga AL B BoapTax

FRQ 12500.000000

JacTOTa AMCKPETU3AllMU CUTHAJIA B FI_[

T™MI 0

HaJaIbHBIN BpeMeHHOﬁ CABUI' CUTHAJa IIpHU BBOAC

FRL 8.00 4gacToTa cpe3a (IIbTpa HIDKHUX YacTOT
FRH 6666.67 4acToTa cpe3a GUIbTPa BEPXHUX YaCTOT
FORMAT | (opmar mpeCcTaBIeHHBIX JaHHBIX — [IEJI0E CO 3HAKOM 16 OuT

START 17:48:39.52

BpEMsd Hadajla BBOJa CUTHaJIa

DATE 26-09-2001

JlaTa Hadajia BBOJaa CUraajia

CHANNEL 2

HOMCD KaHaJla BBOJAa

SENSE 0.5

YyBCTBUTEIBHOCTH NIEPBUYHOTO MpeoOpazoBarels pu3ndeckon BeIuIu-
HBI B HanpspkeHue, nuamepsemoro B BomsT/CONVERT.

CONVERT mlla

HAa3BaHUC CAMHULIBI U3BMCPCHUA (1)1/1314‘1601(017[ BCJIIMYUHBI

AMPL 0.003162

K03()(UIMEHT YCUIICHNS NTPEBAPUTEIILHOTO WIIM TIPOMEKYTOYHOTO YCH-
JUTeNs

TOpoToBas BeINMUnHA Jis1 pacueta ab. [y snekTpudecTsa 9Ta BEIMIMHA

REFER 0.02
cocrayser 1 MkB, s ruapoakyctuxu — 20 MxIla, st Bubpamum —
300 mim/c"2.

AFCH @26 ¢aitn nonpaBok AUX H3MEpHUTEIBHOTO TPAaKTa

DC 0 CMEIIEHNE ITOCTOSIHHOM COCTaBIISIONIEN B CUTHAJIE
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10 Mporpamma 3AIIUCHh CUTHAJIOB (WAV)

10.1 Ha3HayeHue nmporpamMmmbl

IIporpamma npenHazHavyeHa [yl HENPEPBIBHOM perucTpanuy (3anuck) CUrHajloB ¢ KaHAJIOB
ALII B daiin ¢ pacmmpeHreM *.WaVv Ha HaKOIHUTEb Ha )KeCTKUX MAarHUTHBIX JUCKax (BUHUYECTED).
[TpouecTsb 3anucaHHble (Pailabl MOXKHO C IOMOILBIO IporpaMMbl BocnipousBeaeHue CHrHAJIOB.

10.2 OnucaHue NporpaMMmsl

Jlnst 3ammycka mporpamMmsl 3amuch CMHTHAIOB B MeHIO Perncrparop manenu ZETLab BeiOe-
pute koMaHay 3anuch curHanoB (pucynok 10.1). Ha skpane moHHTOpa OoTOOpaxkaercs pabouee
OKHO IpOrpaMMbl 3amuch curuajioB (pucynok 10.2).

E 3anMch CHIHAIDE

Jankice hzetlabhsignalzh 080048 Creaykoi as
CHI'HANDI
PervcTparop MeTponorua F DISW A EObREHT SR E. ZaMWCM T ek CTOBRIN KOrbAEHT 3pME
[®] zanvce curnance Cartapa 35 K
IE‘ 3anuck cUrHanoe [wav) Kawan|HazeanWe kaHana |Bu6c-
1 Bripo APSS +
|E| BocnpouzgegeHye cUrHanoe
2 Mukpodion 130020 +
MHOroKaHANEHEIR CaMonMcey, 2 |curnanz +
AETOHOMHEIR PErUCTPETOp 4 |Curnand
( JanMck TeKCTA |
Pucynox 10.1 :
A AWTenEHOCTE, © [oNDCOE0N KOrMEHT SpHI

Pucynox 10.2

IIpumeyanue: MPOrpaMMy MOXKHO 3aIlyCTUTh HEMOCPEICTBEHHO M3 paboveil AUPEKTOPUH
ZETLab (o ymonmuanuto: c:\ZetLab\). Vims 3amyckaemoro ¢aiina: writerWAV .exe

B none cnpasa ot Hagnucu 3anMch oToOpa)kaeTcsl MyTh K AUPEKTOPUHU, B KOTOPYIO OyIyT
3alMCaHbl CUTHAJIBI.

[Ipu Haxxatun Ha kHOMKY ClleAyromasi co3AaeTcs CleAyoas o HoOMepy JUPEKTOPUS IS
3anucu (aiinos. [lapamerp, oTBevaromuii 3a HOMep Ul CIEAYIOUIeH AUPEKTOPUH, HAXOIUTCS B
daiine nextdir.par, HaxoasiieMcsi B KOpHEBo# aupektopuu (o ymomuanuio C:\ZetLab). [Tons3oBa-
TE€Jb UMEET BO3MOXKHOCTD YKa3aHUsI IUPEKTOPUH IS 3aIIMCU CUTHAJIOB BPYUYHYIO C KJIABUATYPBI.

B oxne mox naanucsmu CUTHAJIBI, O0muii koMMeHTapuii K 3alMCH T0Jh30BaTElb
MOYKET BBECTH C KJIaBUATyphl OOLIHI KOMMEHTapUH.

Huxe B Tabnniie oToOpakaroTcs mapamMeTpbl BKIIOUEHHBIX KaHaioB moayieit AL B nep-
BOM CTOJIOIE HAaXOJATCSl HOMEpa KaHalloB. Bo BTOpoM cTomnb1ie — TeKCToBOe Ha3BaHUE (KOMMEHTa-
puii) kaHana. B TpeTbeM cTonO11e CUMBOJIOM «+» IMOKa3bIBAE€TCS MPU3HAK BHIOOpA KaHasia AJisl 3aru-
cH. BxuiroueHne/BBIKIIOUEHHE 3TOTO MPHU3HAKa OCYIIECTBISIETCS HA)KaTHEM Ha COOTBETCTBYIOIIYIO
STYEHKY TaOJIHIIBI.

B none cnycka nox Haanucbo JJIMTENbHOCTD, € - YCTAHABIMBAEM JJINTEIBHOCTD 3aIIUCH B
CEKyHJIax, C KJIaBUaTypbl WK cTpeiakamMu. [Ipy u3MeHeHuu JUIMTEIbHOCTHU 3alKicH pa3mep (ailnos,
HEOOXOUMBIN Ui COXPAaHEHMsI 3alMChIBAEMBIX CHUTHAJIOB Ha HAKOMHTEJE MOJIb30BaTeNsl, PacCuu-
ThIBaeTcs aBToMaTtuyecku. [Ipu mpeBbilIeHNH onpeAeeHHOro opora, paBHOTo MOJOBUHE CBOOOI-
HOT'0 MECTa Ha JIUCKE MOJIb30BaTEeNs, OCYIIECTBUTH 3alMCh CTAHOBUTCSI HEBO3MOXKHO (KHOIIKM Haya-
JIa 3aMKCH MepecTaroT ObITh AOCTYIMHBIMU JUIs HaxaTus ). [Ipu 3amycke mporpaMMbl IJIUTENTbHOCTD
3aliCH CYMTHIBAaeTCs U3 Qaiina writer.cfg, Haxoasmemcs B TUpeKTOpUN KOHPHUTYPAITHOHHBIX (aii-
aoB x:\xxxx\config, rae x:\XXxX\ — myTh k paboueill JUPEKTOPUHU MPOrpaMMbl aHaau3aropa (Io
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ymomyanuto C:\ZetLab\). I[Tapametp, oTBeuaromiuii 3a ATUTCIBHOCTh 3alUCH, CONCPIKUTCS B JaH-
HOM (paitsie B cTpoke ¢ kimtoueBbiM ciioBoM «DLIT» m ykaspiBaercs B cekyHnax. [Ipu BeIxojae u3
POTPaMMBbI JTTUTEILHOCTh, YCTAHOBJICHHAS MOJIB30BaTEJIeM, 3allUChIBACTCS B TaHHBIN (hailn u Boc-
CTaHABJIMBAETCS IPU ITIOBTOPHOM 3aIIyCKE IIPOrPAMMBIL.

[I] - CTapT 3alKCH CUTHAJIOB B (hailiibl, IPU ITOM I0J1 OKHOM MapaMeTpPOB BKIFOUYEHHBIX
KaHAJIOB HAUYMHAET 3aMOJIHATHCS UHIAMKATOP Xoaa paboTel. CripaBa OT HEr0 OTOOPAXKAETCS TEKYIIee
BpeMsl 3aIKCH.

B |- CTOIl, OCTaHABJIMBAET 3aKiCh CUTHAJIOB.

TekcTOBBIII KOMMEHTApHl - 3aHOCHM TEKCTOBBIC KOMMEHTapuu K dainy. s storo
HE00X0IMMO Ha0paTh TEKCT M HAXaTh KHONKY 3anmuch TekcTa. KoMMeHTapreB MOXeT ObITh He-
CKOJIBKO.

EcTb BO3MOKHOCTB 3aIIMCaTh TOJIOCOBOM KOMMEHTApHUN Yepe3 MUKPOQOH, MOAKIIOUSHHBIH K
YCTPOMCTBY BOCIPOM3BEICHUS U 3allUCH ayAUO-CUTHaI0B. KHOIKa [Il oz Haanucero I'outo-
COBOIl KOMMEHTAPHUIl HAYMHAET 3aIIUCh FOJIOCOBOr0 KOMMeHTapus. KHonka W | ocTaHaBiMBa-
€T 3aIMCh I'0JIOCOBOI0 KOMMeHTapusi. KomMmeHTapueB MOKeT ObITh HECKOJIBKO.

JU1 BBIXOZa U3 IIPOrpaMMbl 3alMUCh CHIHAJIOB (WaV) HeoOXOAUMO HaXaTh KpecTHK [E], pac-
II0JIO’KEHHBIH B IPaBOM BEPXHEM YIJIy OKHA.

IIpumeyanus:

1. T'osiocoBbIe W TEKCTOBBIE KOMMEHTAPHH 3aIlMCHIBAIOTCS B TY K€ JIUPEKTOPHUIO, YTO U
daiinbl curnanos u umeroT pacupenus WAV u TXT coorserctBenno. ®aiinel Tuna WAV moryT
OBITH BOCITPOM3BE/ICHBI Yepe3 TMHAMUKH aHAIN3aTopa MPOrpaMMoOi dTeHUs (DAlIOB WIH TPOUTPHI-
BaresieM Windows Media Player. ®aiinst tima TXT MOryT ObITh IPOCMOTPEHBI B JTFOOOM TEKCTO-
BOM pEIaKTope.

2. Ilpn Hakatuu Ha JIIOOYH0 M3 KHOIOK 3allUCH CHUTHAJIOB, TOJIOCOBOTO WM TEKCTOBOTO
KOMMEHTApHs MMPOBEPSCTCS HATMYUE AUPEKTOPUHN, YKa3aHHOW cripaBa OT moyist 3amuch. B ciydae
€CJIM TUPEKTOPHUS HE CYIIECTBYET, MMOJb30BATEINIO Mpe/iaraeTcss BOSMOXXHOCTh €€ CO3/IaHus, MOcIie
4yero OyJeT MPOW3BEJCH 3alyCK 3alliCH CHTHAJIOB. B cilydae oTkasza mpejiaracTcsi BO3MOKHOCTh
3aMKCH CUTHAJIOB B TEKYIIYIO TUPEKTOPUIO TPOTPAMMEBL.

3. Hawanmo u ocTtaHOBKa 3alMCH MOXET TAaK)Ke OCYIIECTBISATHCS HAKATHEM COYCTAHUN «T0-
PAYMX KJIaBHUIID», KOMOMHAIIMHN U Ha3HaYeHHe KOTOPBIX MpuBeneHbl B Tabnume 10.1.

Ta6muma 10.1

KoMOuHanus «ropsiaux» KJIaBuil Ha3nauenue

Ctrl + F1 Hauano 3anucu curaainoB

Ctrl + F2 OcTaHOBKa 3aIIMCH CUTHAJIOB

Ctrl + F3 Hauano 3anucu roaocoBoro KOMMEHTapHs
Ctrl + F4 OcTaHOBKa 3aIMCH F'0JIOCOBOIO KOMMEHTapus
Ctrl + F5 3ammch TEKCTOBOTO KOMMEHTAPHS

4. [lpy HaxkaTUM Ha KHOINKY 3allUCH CHUTHAJOB cO3JaroTcsi Habopbl  dailnoB
SIGXXXX.WAV u SIGXXXX.ANP. Homepa XXXX nmpunumarot 3Hauenust 0001, 0002, 0003 u
T.JI.

B ¢aiine SIGXXXX. WAV cozaepxarcsi 1aHHbIE B 3BYKOBOM (opmare MPUTOJHOM JIJIs
BOCIIPOM3BEICHUST TporpaMMoii Bocnpoun3BeneHune CHrHajdoB wid npourpbeBarenem Windows
Media Player.

SIGXXXX.ANP sBnsiercs (haiioM-omnucareieM 3aliCcaHHbIX CUTHAIOB. CTPYKTypa Takoro
(aiina-onucarens npuseaeHa B Tabiuie 9.2 (rnasa 8 Hacrosmiero PykoBoacrsa oneparopa)
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5. Hauano 3anmucu CUTHAJIOB M T'OJIOCOBOTO KOMMEHTAPHSI MOXKET OCYILECTBIISITHCS aBTOMa-
THYECKH IIPH 3aIlyCKe MPOrpaMMbl. JlaHHAs OMLKUS 3aBUCHT OT IIAPaMETPOB, COACPIKAIIUXCS B (aii-
ne writer.cfg ¢ xioueBbivu ciioBamu «kENASTART REC» u «ENA _START VOICE» ans aBto-
MaTHYEeCKOro Havaya 3alyuCcyH CHIHAJIIOB U FOJIOCOBOIO KOMMEHTAPHsI COOTBETCTBEHHO. J{omycTrMble
3HAYEHMsI apaMeTpoB: | — 3auch HAUMHACTCS aBTOMATUYECKH IPU 3aIycke mporpammbl; 0 — 3a-
IIMCh HAYMHACTCSI IPU HAKATUH HA COOTBETCTBYIOLIYIO KHOIIKY IT0JIb30BaTEIIEM.
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ZETLab IIporpamma BOCITPOU3BEJIEHUE CUT'HAJIOB

11 IIporpamma BOCITPOU3BEJAEHUE CUT'HAJIOB

11.1 Ha3HayeHue nmporpamMmmbIl

[Iporpamma mpenHa3zHayeHa aJisg YTeHHUS (alJOB CHUTHAJIOB, T. €. JUIA MPOCIYIIMBaHUA (C
BO3MOXHOCTBIO ITPOCIYIIMBAHUSA B p€aJIbHOM BpeMeHI/I) CHUT'HaJIOB

11.2 OnmucaHue MporpaMMmsbl

Jns 3amycka mporpaMMbel Bocmpou3Benenue CHrHajioB B MeHIO Permcerparop manenu
ZETLab Beibepute xomanay BocnipousBenenue curnanos (pucyHok 11.1). Ha skpane MoHHTOpa
oToOpaxaeTcsi paboydee OKHO IporpamMmmMsbl (pucyHok 11.2).

E BDEHPDMBBEJJ,E HHE CHIHA OB

NupekTopua C:'"Zetl abhsignalshs080048% | [ BriSop gHMpekTopHK ]
CHIrHANLI T ~ ~
EKCTOEBIM KOMMEHT 3PHE
Perucrparop O T 1 HasBaHne kaHana HacToTa |cen< |,ﬂ,aTa -
[®] zanuck curnance BrBpo AP9S 100.0kMy | 7.9 | 09-10-20 |'”f'3“3“3”-th v |
T o o ) Mukpodion 130020 | 100.0kTw | 7.9 09-10-20 |35 em
CHrHan3 100,0 Kkl 7.9 09-10-20

lEl BDCI’IDDMSBE‘&BHMB CHrHanoe

E‘ MHOrOKAHANEHEIA CaMOMWCEL,

AETOHOMHBIN PErHCTRATOR

Pucynox 11.1 J

[onocoeels E.ObAREHT 3P HE HS

» | m | [ 3 > | w|

Pucynok 11.2

IIpumeyanue: MPOrpaMMy MOXKHO 3aIlyCTHUTh HEIMOCPEICTBCHHO W3 paboveidl AMPEKTOPUH
ZETLab (o ymomuanuto: c:\ZetLab\). Mims 3amyckaemoro ¢aiina: Reader.exe.

B none crpaBa ot Haanucu {upexkropusi oTroOpakaeTcsi MyTh K IUPEKTOPUH, U3 KOTOPOM
OyayT cuuThIBaThCs (hailibl.

Knonka Bpi0op 1MpeKTOpMH OTKPHIBAET OKHO BHIOOpA ManKW CUTHANOB, (ailiibl KOTOPOM
HaJI0 MpouuTaTh (pucyHok 11.3).

0030p nanok

BrIiBop nankk dafinos cirHanoe, .,

C:h\Zetlabisignalsisnannl?

) drivers e
) excel

-3 hip 3
@ resspect

infoD001  Ext
: 5ig0001.anp
P . sigOo0L, iy v
< | >
[ O H QTHEHS
Pucynox 11.3
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IIporpamma BOCITIPOU3BEJIEHUE CUT'HAJIOB ZETLab

[Mox manmucesto CUT'HAJIBI pacnionaraercst Tabnuna. B Heil msaTh cTONOIOB: Ha3BaHUE Ka-
Hazna, yactora auckperuzauuu ALII B repuax, npogoKUTENbHOCTh 3allMCH B CEKYHJaX, JaTa U
BpEMsI HayaJa 3aIrucHu.

]

Hwuxe HaxonuTcs MHAUKATOP BBIOJHEHUS YTEHUS : 3

®naxxok B peajibHOM BpeMeHU 03BOJIAET BHIOPATh CKOPOCTh BOCIIPOU3BEICHUSI CUTHAJIOB!
ObIcTpoe ((py1aykoK CHAT) WJIH B PeasIbHOM BpeMeHH ((hJ1aXKOK yCTaHOBJICH).

[Ipu HaxkaTuu Ha KHOMIKY B | (cTapT) 3amyckaercs yTeHue curHanos. [Ipu 3Tom kHOD-
Ka MEHSET CBOU BHUJ Ha ] .

Knomnka Il | (may3a) NpHOCTAHABIMBAET MPOLECC BOCIPOM3BENEHUS (aiioB, U BHEI-
HUI BUJI KHOIIKM MEHSETCS Ha .

Kuonka [__I® | (IpooimkuTh BOCIPOM3BEICHHE) MPOIOIKACT BOCIIPOM3BEICHNE CUIHA-
70B. Yl BHENTHUI BUJ KHOIIKM CHOBA MEHSETCS Ha [

Kuonka __ M | (cTom) OCTaHABIIMBAET MPOIECC BOCIIPOU3BEACHUS (DAITOB.

B none |5 £ oToOpakaeTcs, CKOJIBKO CEKYH]I 3aIIUCH YK€ BOCIPOU3BEACHO. MOKHO
HAYaTh BOCIPOM3BOAUTH (ailll HE CHaYasa, a HAYMHAS C KaKOW-TO ceKyHAbl. [[iist aToro HeoOXom-
MO YCTaHOBHUTbH HYKHOE BpeMs B OKHE ITPH MIOMOIIM CTPEJIOK, WM, IBUTasi OETYHOK Ha MHIUKATOpe
BBITIOJIHEHHS YTCHUS.

B npaBoii yacTu OKHa B 1OJIE CO CTPEJIKOM ¥ (cmucok) moj Haamuceio TekeToBbIit
KOMMEHTAPHUl BHIOMPAETCS HOMEpP TEKCTOBOIO KOMMEHTapusl K 3allMCaHHBIM CUTHaJaM. B moie
MOJT CHUCKOM OTOOpa)KkaeTcsi TEKCT KOMMEHTapHSI.

Eme nuxe, B mosie co crpenkoit (CIucok) ~| BpIOMpaeTCcss HOMEp HaroBopa K 3alluCcaH-
HBIM curHaiaMm. [Ipu Ha)xaTHuu Ha KHOTIKY > 3aIlyCKaeTcsl MPOCIyLUIMBAaHUE TOI0CO-
BOro KoMMeHTapus. [loka rosiocoBOl KOMMEHTapHil MpOCIYIIMBACTCS, BHUJA KHOINKHU Oyner
F ] | (crom). [Ipu Ha>kaTHM HA KHOIIKY |; ] | mpourpsiBanue T0I0COBOTO

KOMMEHTApHUsI OCTAHOBUTCSL.
Ipu HaxaThu Ha kHOonKy _¥ | B HWKHel yacTH OKHa IporpaMmsl Bocnpownssenenne cur-
HAJIOB OTOOPA3HTCS OCHMIIOrpaMMa CYMTBIBAEMOro curHana (pucyHok 11.4). Bujm KHOUKH mpu
3TOM U3MEHHUTCS Ha _A | M Ha)KaTHe HA Hee CKPOET OCIUIIOrPaMMy BOCHPOU3BOANMOTO CUTHAJA.
B cnucke crnpasa ot Hammucu Kanaa nyist oTodpaskeHust BBIOMpPAETCS CHTHAN, OCIUIUIO-
rpaMMa KOTOpOoro OyzeT oToopaxeHa.

(=] Bocnipouage genve cuipaios @|§|@

JupexTopua |C:\ZetLab\signaIs\sDEDm?\ |[ EBbifiop AHpeRTopu1 ]
CHIHAMbDI

|HacToTa |ca|c |ﬂ,a'ra -
25.0kTa | 1000 100920 |info000T.ta 3

35-8 kM

TEKCTOBLIN KOMMEHT SPHA

| HasBaHne kaHana

[corrrrrrrrn )

[inf0001 . prary |

B peantHom spemeni

n_| _m | [ = > | 4]

Bpema 38 cek Make  -0.01 Mun -0.05

-0.02

-0.04

-0.06
0 20 40 B0 a0

K.aHan ana orofpakenia
Pucynox 11.4

3aKkpheITh nporpaMmy BocmpousBeneHre CHHAJIOB MOXHO KPECTHMKOM (], pacronoxeH-
HBIM B IIPAaBOM BEPXHEM YTy OKHA.
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12 TIporpamma MHOT'OKAHAJIbHBIII CAMOIUCEILL

12.1 Ha3zHavyeHHe MPOrpaMMbl

[IporpaMma MHoOrokaHaJdbHBIH camMomucell MpeIHAa3HAYeHa JUIsi OTOOpPaXKCHHSI U pPEru-
CTpalliy MEPEMEHHBIX U MMOCTOSHHBIX COCTABJISIONIMX U OCHOBHOM 4acTOThl curHainoB. [Iporpamma
MO3BOJISICT MPOBOJUTH HEMPEPBHIBHYIO 3aIUCh BHIOPAHHBIX MapaMeTpoB curHaioB B (aiin. [Ipo-
rpaMMa HCIOJIb3YeTCsl B CUCTEMaX HENPEPbIBHOTO MOHUTOPUHIA M KOHTPOJIS, B CUCTEMax IpoBe-
JICHUS Pa3JIMYHOTO BUJIa UCIIBITAHUNA JJIs1 POTOKOJIMPOBAHUS pe3yabTaTOB UcnibiTaHui. Hanmpumep,
IIpU MPOBEJACHUU HCIBITAHUNA HAa BHOPOYCTOWYMBOCTH, OMEPATOPy HEOOXOIUMO PETHCTPUPOBATH
YPOBHU BUOpAIlMK HAa OMOPHOM M KOHTPOJBHBIX TOYKAX M YaCTOTY BO30ykaaemMoro curHana. Mcmer-
TaHUsl MOTYT MPOBOJIUTHCS B TE€UCHHE HECKOJIbKUX pabouux cmeH. [Ipu npoBeneHnn BUOpOUCHIbITA-
HUU TIO TPEM OCsiM, HEOOXOIMMO TepecTaBisaTh oOpaser. Ha Bpems mepeycTaHOBKH CaMOIHUCEI]
MO>KHO OCTAHABIIMBATh M 3aTE€M MPOJOJDKATh PErUCTpAIMIo 110 Mepe HeoOxoaumocTu. KonnyecTBo
OJIHOBPEMEHHO PEruCTPUPYEMBIX KaHAJIOB MOXKET 10X0oauTh 10 20. OIHOBPEMEHHO MOXXHO pEeru-
CTPUPOBATh MOCTOSIHHOE, IIEPEMEHHOE, MTUKOBOE 3HAYCHHE, MOJIHBIM pa3Max U 4acTOTY MO HECKOIb-
KUM KaHasaM. [Ipu ucrosnb3oBaHMM akCcenepOMETPOB, T.€. JaTYUKOB YCKOPEHMSI, CAMOIIMCELL 103BO-
JISIET PEerucTPUpPOBaTH BUOPOYCKOPEHHE, BUOPOCKOPOCTh U BUOpOIEpEMEIlIeHHE TI0 3aJaHHOMY Ka-
Hay. OJHOBPEMEHHO MOKHO 3aIlyCKaTh HECKOJIBKO CaMOIUCIIEB. B aBTOMaTH3MPOBAaHHBIX CHUCTE-
MaxX yHpaBleHUs] TEXHOJIOTMYECKUM 000pyIOBaHHEM HEOOXOIMMO BECTH HEMPEPHIBHBIN KOHTPOIb
U PETUCTPALMIO TEXHOJIOTHYECKUX MapaMeTPOB — JaBJICHUs, TEMIIEPATypbl, HArpy3Ku. B atom ciy-
Yyae caMOIMCEll BKIIOYAETCsl Ha HEMPEPBIBHBIN PEXXUM perucTpauuu. ExxerogHple win exxeHeaeNb-
HBIE MPOTOKOJIBI IO MEPE HEOOXOAMMOCTH APXUBUPYETCS ONIEPATOPOM.

12.2 OnmucaHue mMporpaMMbl

[ns 3amycka nporpamMmMbl MHOTOKaHaJIbHBIN camonucel] B MeHIO Perucrparop nanenn
ZETLab Beibepute komanay MHorokanajibHblii camonucen (pucynok 12.1). Ha skpane MOHHUTO-
pa orobOpaxkaercs pabouee OKHO HporpamMMbl MHOTrOKaHaJIbHBI caMomnucen (pUCYHOK 12.2).
CBepxy, B 3aroJIOBKE OKHa, OTOOpa)kaeTcsl Ha3BaHUE MporpaMMbl. Huke — uzMepsieMble BETUYUHBI
(BpeMms1), Ha3BaHUE KaHaia, TMN u3Mepsemoro cur"ana (CK3, nmuk, mocrosHHOE 3HaUY€HUE U T.1.),
yYpPOBEHb CUTHAJIA (3HAYEHHSI KYpCOpa) U €IUHHIIBI H3MEPCHUS.

E# Camonmce 1, cHrHanoe E]@
Bpema 2985c  AP32 1{cks) 2.00 g AP32 2(cks) 1.123 g
APF2 d(cks) 2,968 g [ cm ]
PerucTparop MeTponaria F T
|E| 3anuck CHrHanoe [wav) a0 o,

BDCI‘IDDMSB&QEHHE CHrHANoOE

MHOroKaHanEHER caronucey, 10
AETOHOMHEIA PEFUCTRATOP

—
Pucynok 12.1 ’ . m

|E| 3anuck CHrHANOE

| 00 150 200 250

Pucynoxk 12.2

IIpumeyaHue: MporpaMMy MOKHO 3aIlyCTHTh HEIOCPEICTBEHHO M3 pabodeil JUPEKTOPUH
ZETLab (o ymomuanuto: c:\ZetLab\). ms 3amyckaemoro ¢aiima: multiSWvm.exe.

12.2.1 YnpaBieHue KypcopoM u MacmirabupoBanue rpagukon

HepeMemeHHe KypCOpa Ha HY’KHYIO 4aCTOTY OCYHICCTBIIACTCA HECKOJILKUMHA crioco0amu:
- IOCTAaBHUTLH KYPCOP «MBIIIN» HAa HY>KHYIO YaCTOTY U HAXKATh Ha JICBYIO KHOIIKY;



[porpamma MHOIOKAHAJIbHBIN CAMOITUCEL] ZETLab

- IIPH IIOMOIIY POJINKA «MBIIIN;

- IIpH NIOMOIIM KHOIOK KJIaBUATyphl «A» - BiIeBO; «D» - Bpaso.

MacmtabupoBaHie YUCIOBOW OCH IMIPOUCXOIUT HMPU MOMOLIM MaHUITYJISATOPA «MbIlIbY. [1e-
peMenas ykasareiab «MBIIIW» BAOJIb OCEH, yKa3aTelb, B 3aBUCUMOCTH OT CBOETO MECTOHAXOXK]IE-
HUs, MEHseT BHEIIHUM BuA. Hamo moxknarecs, Korjga ykasaTellb «MbILIM» IPUMET HY)KHBIM BHEIII-
HUHI BUJ U, TMOO INEIKHYTHh JEBOH KHONKOW «MBIIIN», TUOO MPOKPYTUTH «POJHK». PacTskenue

WIN CKaTHe TPapUKOB MPOUCXOJHUT P MMOMOIIN YKa3aTess BUAA: 4+, —M- — I TOPU3OHTANb-
HOM OCU U I : * — JUIA BEepTUKaIbHON ocu. CABHHYTH Tpa(MKi BIIPABO-BJIEBO MM BBEPX BHH3
MO>XHO TIPH TOMOIIM yKa3arels 4— , —F — JUIs TOPU3OHTAIBLHON OCH M T , l — I BEpTH-

KaJIbHOM OCH. EcilM OCTaBUTh «MBIIIb» B HAYAJI0 KOOPAUHAT, TO YKa3aTellb IIPUMET BUJ x . Ilpn

Ha)XaTUU HA yKa3aTeslb TAaKOro BUJIA BBIMOJHSAETCS KOMaHJIa «aBTOMACIITaOMpOBaHUE» MO ocH Y
(aBTOMAacIITAOUpOBaHUE MPOUCXOAUT MO YPOBHIO CUTHATIA).

12.2.2 Tlepenoc rpadpuyeckoii 1 YnciaeHHOii nHGOPMAIMHU B TEKCTOBBIE PeIaKTOPHI

Jlnst komupoBaHUs TpaduKa CIeKTpa MPpH aKTUBHOM OKHE MPOrpaMMbl HAKMHUTE KOMOHWHA-
o kHomok kiaBuatypel Ctrl + C. I'paduk 3anumiercst B 6ydep Clipboard B dopmare *.omp.
BcraButh rpaduk B 11000i1 TEKCTOBBIN TOKYMEHT MOXKHO OJHOBPEMEHHBIM Ha)KaTHEM Ha KHOIKU
kiaBuatypsl Ctrl + V win HaxxaTHeM Ha MPaByIO KHOIKY MBIIINA U BEIOOPOM B MOSIBUBIIEMCS] MEHIO
KOMaH/bl BcTaBUTD.

Jliia xonupoBaHus conpoBoauTensHoil nHbopMaiuu B Oydep Clipboard B popmare penak-
Topa Tekcta Word Ipu akTHUBHOM OKHE MPOrpaMMbl HAKMUTE HAa KHONKY kiaBuatypel T (aTtus-
ckas) unu E (pycckas). BcraButh 3Ty nuHopmanuo MOKHO B 000U 1oKkymMeHT Word MOXHO 0J1-
HOBPEMECHHBIM HakaTueM Ha kiaBuinu Ctrl + V wim HakaTieM Ha MpaByr KHOIKY MBIIIU U BBIOO-
pPOM M3 MOSBUBIIETOCS MeHIO KoMaHIbl BeraBurh. ConmpoBoauTensHas WHGOpMaLUS UMEET cle-
IYIOIIYIO CTPYKTYPY: B MIEPBOM CTPOKE MUIIETCS 3aroJIOBOK OKHA (Ha3BaHUE Mporpammbl). Bo BTO-
poii cTpoke BpeMs. B mocneayromux crpokax — u3MepsieMble BeJIMUMHBI (Ha3BaHHUE KaHaua, 1ajiee B
CKOOKaX THIT M3MEPSIEMOT0 CUTHANIA M 3HAYCHUS], KOTOPBIC MOKA3bIBACT Kypcop).

Jlns  xomupoBaHus Bced 1MdpoBod uHpopManuM BUAMMOM wacTu rpaduxka B Oy-
¢ep Clipboard B opmare Excel npu akTMHBHOM OKHE NMpOrpaMMbl HAXKMHUTE KHOMKY KiaBHaTypsl N
(marunckas) wu T (pycckas). BcraButh 3Ty HHGOpMAaLIMIO MOKHO B JIF000# HoKyMeHT Excel Mox-
HO OJIHOBPEMCHHBIM Ha)KaTheM Ha KiaBumM kiaBuatypsl Ctrl+ V wmim HaxkateMm Ha TpaByrO
KHOIKY MBIIIM U BBIOOPOM M3 MOSIBUBILETOCS MEHIO KOMaH[bl BeraBuTh. MBI NOTYyYUM ClEeqyIO-
yr0 uHGOPMAIINIO: CHavYalla UJET COnposooumenvhan ungopmayus (cM. ad3all BBHINIC), Jajee
uayT nanselie B popmare Excel.

12.2.3 HacTtpoiika BHelIHero Buaa nporpammel CaMmonucel CHrHAJIOB

[Tpu Ha)kaTUU Ha MPaBYIO KHOIKY MBIIIX B TT0JI€ TpaduKa MOSBISETCS TOTIOTHUTEIBHOE OK-
HO MapaMeTpoB rpaduka ¢ nAThio BKIaakaMu. Ha nepBoii Bkiaake (pucyHok 12.3) HacTpauBaroTcs
napameTpsl 0ToOpakeHHus. THIBI JTHHUHN TpadUKOB MOTYT OBITh B BHJE TOPU3OHTAIBHBIX JIMHUH
(cTyrmeHeK) UM B BHJIE JIOMAaHbIX JIMHUH. Takxke peryaupyroTcs napaMmeTpbl 0TOOpaXeHUs Kax/10ro
u3 rpaduKoOB, IIBET, TOJNIIWHA, 3aKpallliBaHuE (3aMOTHEHHE) 00J1acTH MO Tpad) MKOM.

Ha pucynke 12.4 mokazaHo OKHO JUIsl peryJUpOBaHMs IapaMeTpoB CeTKH. B 3ToM okHe
MOYKHO BKJIFOUATh WJIM OTKIIFOYATh OTOOPaKCHHE TOPH3OHTAIBHOW M BEPTHUKAIBHOW CETKH M pa3-
METKH ceTKU. Takke B 7TOM OKHE 3aJaeTcsi 001acTh BUAUMOCTH (006J1aCTh OTOOpakeHus ) rpauKoB
— BepXHSIsI — HUKHSISI TPAaHUIIBI U JIeBas - IIpaBasi IPaHULlbl TpadUKOB.

Ha pucynke 12.5 mokazaHo OKHO UIsl pETyJUpPOBAHHS ITapaMeTpoB CETKH. B 3ToM okHe
MOYKHO BBIOMpATh pa3Mepbl HIpU(TOB U IIBETA CETKH, Kypcopa, (OHa, pa3METKU OCeH, JIeTeH IbI.
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Iporpamma MHOI'OKAHAJIbHBII CAMOITACEL]

Ha pucynke 12.6 moka3ana 3akiajka /st Haanucu Ha rpaduk. Ha aToit 3aknaake BeiOupa-
etca wpudt u Habupaercsa teket Ha pucynke 12.7 mokasan ¢pparMeHT pabo4yero OKHa MporpaMmbl
Camonmuceny CATHAJIOB C JIOTIOJHUTEILHON MH(pOpMaIIHEi

Ha pucynke 12.8 nmokazana 3akiaaka ajsi BBIOOpa TOPU30HTAIBHON M BEPTHKAIBLHON IIKAJIBI.

MapaneTpbl @ MNapaverpobl @ MapaverTpobl @
Napatetpel ceTkM || LBeTa v wpubTel | Haankce | Wkana MapaMeTpel 0TOBPaKEHNA MapaMeTpel 0ToBpaEHNA
MapameTpl 0ToBpaXEHHS NapameTpel ceTkM | Ugeta v wpndtel | Hagnwes | Wkana MNapaMeTpel ceTkn | LIBETawn wpkpTel | Hagmmee | Lkana
THM MHHKA Tun ocer . LWipkdT
PazmeTkn oced
O FOpH3OHT aNbHEIE @ NoMaHHeE
BepTMKaanaq FopM3OHTaNEHaA 12 Pasmep Wwpndta (o7 & Ao 30)
MapaneTpel rpadika
THHHH C2TEH
v Beiop canana [T aprmonTansHse BEpTHIANEHEIE Blesta
OTobpamaTe rpadue [ paHHLEl EMAMMOCTH
! TonwHHa AHHKA rpadmia (o1 1 a0 5) 0,001 Bepxuan | 999 g Vypoop
3anonHeEHHE
@ Ees zanonHerma O C ZaAN0NHEHHEN a Husnaa | 1098.9 Mpagan
Pucynok 12.3 Pucynok 12.4 Pucynok 12.5
MapameTpbl @ MapameTpbl @
MapareTpel 0ToApaNEHHA MapareTpel 0ToApaNEHHA
NapaweTpel ceTkm | LBeTa W wpndTer | Haamkce | [likana MapameTpel ceTkm | LiBeTa W wpndTel | Hagmuce | Wreana
BEpTHEANEHEA WKana FOpHEOHTANEHEA WKana
[¥] NokazaTe Haamos ['_n: CamonMce L CHTHAMoE
(%) PaBHOMEPHAA () PaBHOMERHAR
Touka 2
Bpema 12093 ¢ KaHani{c
mB
Toyka 2
2000
Pucynox 12.7

Pucynok 12.6 Pucynox 12.8

Jlia coxpaHeHHs BHECEHHBIX M3MEHEHMH U BbIxoja u3 okHa Ilapamerpbl HeoOXoIuMoO
HaxaTh KHONIKY [IpMMeHUTh.

Boeixon u3 okna Ilapamerpbl 0e3 COXpaHEHHs HAaCTPOEK OCYILECTBISETCS HaKaTHEM Ha
KHONKY OTMEHHTH, MO0 Ha KHONKY [, pacroNoKeHHYI0 B MPAaBOM BEPXHEM YIUIy OKHa, GO
Ha)XaTUEM JTII000M KHOMKOW «MBIIINY Ha JII000€ MECTO dKpaHa, He 3aHuMaeMoe okHoM [lapamer-

phblI.

12.2.4 Ynpasaenue nporpammoii Camonucel CHTHAJIOB

PaccMoTpuM KHOTIKH, HAXOSIIMECS CIIpaBa OT Tpaduka.

ITpu naxxatuu Ha kHonKy [lapamMeTpsl WM HAa OKHO MPOrPaMMBbl IPABOI KHOMKOM «MBIIIIH»
otobpaxaetcs okHo Hacrpoiika napamerpos camonucua (cm. . 10.3).

[Tpu HaxxaTuu Ha KHOMKY CTapT 3alycKaeTcs MpoIecC HENPEPhIBHOTO OTOOpaKEHUs., U
3TOM Ha3BaHue KHOnku MeHsiercss Ha Crom Ilpu mepBom 3amycke mporpaMmMbl KHomka CTapt 1o
YMOJTYaHHIO HaXara.

Knonka Ctom ocTaHaBIMBaeT MPOIECC OTOOpaKEHHS, JaHHBIE B OKHE HE OOHOBIISIOTCS.
[Ipu »Tom HazBanue kHomku MeHsieTcst Ha Crapt [lporecc BBoJa JaHHBIX B CepBEpe NMPHU 3TOM
IPOJIOJDKACTCS, U BCE APYTHE MIPOrpaMMBI POJIOIDKAIOT padoTaTh.

KHonka 3anmuch Mo3BOJISIET 3amucarh pe3ysabTaThl 00paOOTKH 3a MHTEpBall U3MEPEHUs B
daiin ¢ pacumpenne *.dtn. B nHauvane ¢aitna uner onucanue maHHbix (cM. Tabmuiry 10.1). lanee
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[porpamma MHOIOKAHAJIbHBIN CAMOITUCEL] ZETLab

UIyT TaHHBIC B (hopMaTe C IJIABAIOIICH 3aIsITON, B KAUeCTBE pa3eauTeNst APOOHOM U 11eJI0M YacTh
YHUClla UCTIOIB3YETCSl TOUKaA.

[Ipu Haxkatuu Ha kHONKy Tadauua crpasa oT rpaduKOB MOSIBISETCS 1OJI€ TaOIHIIbI (pUCY-
HOk 12.9). B Tabnune oToOpakaroTcs TEKyIIre 3HAYCHUS U €AMHUIBI U3MEPEHHS 110 KaHaJIaM.

Tabmuma 12.1

Ctpoku (aiina Onucanue
Camornucer CUTHaJIOB Ha3BaHHE 3aIKCH
Yactota auckpetruzaiuu 250000.000000 I'u yactora quckperusanuu AL
Nurtepan mexy orcueramu 0.100000 ¢ MPOJIOJKUTEIBHOCTD YCPEIHEHUS
Jara: 08-01-2006 Jata Havana 3amnucu (Qaiina
Bpems: 15:51:06 BpeMs Havasa 3amucH (Qaiina
JaTa==Bpems Voltl(mict) Volt2 (k) 3ar0JIOBKH CTOJIOIOB JaHHBIX
Jara==Bpems MB MB €IUHULbI U3MEPEHUS JaHHBIX

Haxarue na kHonky COpoc npUBOIUT K OOHYJICHHUIO HAKOTUICHHBIX JAHHBIX, U HAKOILJICHHE
HAYMHAETCs 3aHOBO.

®naxok OTH. MO3BOJIAET BBIOpaTh OTOOpPAXKEHHE MO TOPU3OHTAJIBHOM OCH B CEKyHJaX
((praxkox yCcTaHOBJICH) WIIM TIO JTaTe M BPEMEHH 3amucy curHaia (Jiaxxok cOporeH).

B none mox mHagmuceio CMent.0 oToOpaxxaeTcsi CMEICHHE HYJIS B €IMHUIIAX H3MEPEHHsI HH-
TepBasia. Ecam 3TOT mapaMeTp HE MEHSJICS BPYYHYIO, TO B KaX/IbIii MOMEHT BPEMEHH B 3TOM I10JI€
OyneTr oToOpaxaThCsl KOJMYECTBO CEeKyHH (MUHYT, Y4acOB), KOTOPOE MPOILIO C MOMEHTA 3aIrycKa
POTPaMMBI.

[Ipu oTOOpakeHWU TOPU3OHTAIHHOH OCH B CEKYHIAX CTAHOBHUTCS JOCTYIHBIM (IIaKOK
Cwmem.0. IIpu ycraHOBIEHHOM (pakke IOJe CO CTpesIKaMu ¢ MOJ HUM CTaHOBUTCS JIO-
CTYIIHBIM JIA U3MCHCHUS. Y cTaHOBUTE HOBOE 3HAUEHHUE MOKHO ABYMA CHOCO6aMI/II HU3MCHAA TCKY-
1[EE 3HAYECHHUE C MOMOIIBIO CTPENIOK & MO0 HaXKaTh JIEBOM KHOIKOM MBIIIU B I10JI€ ¥ BBECTH 3HA-
YyeHue ¢ kiaBuarypsl. [Ipu 3ToM rpaduku caBUraroTcs 1Mo ocu abcuuce

[Tpu ycranoBineHHoM (nakke Cmem() MOXXHO MEPEMECTHTh HAdalo OTCUeTa MO OCH OpAH-
HaT Ha BETUYMHY, KOTOpas 3aJIaeTCs HIDKE B TIOJIE CO CTPeTIKaMu = B

Ef CamonMceL, CHEHAIDE
11:30:17 16/0952008 NapameTp

KaHan1incty 1.424 mB Kananiinet) 34006
KaHanZ{nuk) 0.384 mB Kananzrnue) 14867 ne

SHayeHHe

CTon

MB Januce

Tafnuua

Chpoc

[]OTH

Crew, 0

—

o 112954 113006 11:3019
16/09/2008 16i09/2008  16/09/2008

Pucynoxk 12.9

Wunukarop | B roxaseiact yposens u meperpysky. Ecim ypoBeHb cHrHama mpe-
BBIIIAET MAaKCUMAJIbHO JIONYCTUMBIN YPOBEHb, HHIUKATOP CTAHOBUTCS MOJHOCTBIO KPACHOTO I[BETA,
6e3 yepHOU mpaBoii yacTu. [IpaBelii Kpail MHAMKATOpA OCTAETCS KPACHBIM JI0 TeX MOp, MOKa MOJIb-
30BaTellb HE HAXKMET Ha HErO JIEBOM KHONKOHN «MBIIIKH.

Jliig BBIXOZA U3 IPOrpaMMBbl Ha/l0 HA)KaTh KHONKY [Ed| B IpaBOM BEPXHEM YIUIy OKHA.
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ZETLab Iporpamma MHOI'OKAHAJIbHBIN CAMOIIHACEL]

12.3 OxHo Hacrpoiika napaMeTpoB caMOnucua

[Tpu naxxatuu Ha kHONKY Ilapamerpbl Ha paboueM okHe mporpammbl CamMomnucen CHTHA-
JI0B oToOpaxaercs okHO Hactpoiika napamerpoB camonucua (pucyHok 12.10), kotopoe Takxe
MOYKHO BBI3BaTh, €CJIM Ha)XKaTh Ha KiaBUaType KHONKY «Esc» mpu aktuBHOM okHe Camomnucen
CUTHAJIOB.

B none nox nagnuceio HenmpepbiBHas 3anuch B ¢aiin BBoguTcs uMms (aitia 3anucu. Daiin
OyZeT 3alucaH B NankKy, NpeJHa3HaYeHHYIO JUIS 3allUCU Pe3yNbTaToB 00paboTku curHaia (cMm. Py-
KOBO/CTBO oneparopa yacts 1, PenakrupoBanne ¢aiisia kongurypanun — Ilyru nis Beoaa u
00padoTku curHajoB —> PezyabTarbl 00padoTku). [lyia Hauana HEempephIBHON 3amucH B dailn
HAJI0 YCTAaHOBUTH (PIIAKOK cripaBa oT mouist. [Ipu BbIXozie U3 MpOrpaMMBbl 3alIUCh OCTAHABINBACTCH,
a TpU 3aIycKe MPOTrpaMMBbl 3alKCh MPOJIOJIKACTCS B TOT ke (aii.

Hwke MOXHO BBIOpaTh BapuaHT 3alMCH: B OAUH (aiil, ¢ pa30UBKOI MO CyTKaM U pa3OUBKOI
10 HEJEIISIM.

ACTpOFKa NapaMeTpos CaMonWMcLLa

HenpepkiEHan zankck & harn MzmepeHaA
| SWSignals | WHTEpEan 100.000 -
©8 cam gain Yepearerine

() C pazBvekoi no cyTrkam E AHHHLLE

i w
O C pazBHEKOA No HE &AM H3MEPEHHA CEKYHARI

KonHYecTED H3MERAEMELX NAPAMETROE |

S
»

M2 FaHan | MzmepeHie | Le=T
Y a.MOnoTOK CE3 (man,)
ARZOZE Mk [AvaHL]
Eubpo AP9E CE3 (man,)
KaHand Pazmax [mH.]

| o |

| 3HaYEHHE ONOPHOA YacToTEl ANA pacdeTa daskl (Fu) | | 50.00 |

MpHMEHTE OTMEHHTE

Pucynoxk 12.10

B nonsx co crpenkamu (CIUCKH) ] e | BBIOMpATh JIEMEHTHI MOYKHO JIByMSI crioco0a-
MH. HaxxaTe Ha CTpENKy MOJIs U «MBIIIKOW» BBIOPATh U3 PACKPHIBIIETOCS CIIMCKA HYXHBIN 3JIEMEHT,
WIM IIETKHYTh «MBIIIKOW» IO MOJII0 M, MEHSS 3HAUEHUS B OKHE IMPHU IOMOIIM POJIMKA «MBIIINY,
BbIOpATh HYXHBII 3JIEMEHT.

[Ton Hapnucero U3mepenus B nojie UHTEpBAJI yCTaHABIMBAETCS MHTEPBAJI U3MEPEHUS, KO-
TOpBIN OyzeT 0TOOpaXaTbcsi B OKHE IPOTPaMMBI.

Huxe, B mosne YcpeaHeHHe C KJIaBUATypbl BBOJIUTCS MPOAOJKUTEIBHOCTh YCPEIHEHUS
JaHHBIX B €IMHULAX U3MepeHMs. MakcumanbHoe ycpeanenue 10000, MUHMMabHOE yCpEIHEHNE
0,1.

B none Exunnuna u3mepeHust U3 CIMCKa BBIOMpaeTcs eIUHHIIA U3MepeHus. Bo3moxkHbIe
3HAYEHUA: CEKYH/Ibl, MUHYTBI, 4acChl.

B cniucke nox Haanuceio Kon4yecTBo n3mMepsieMbIX TapaMeTPOB YCTaHABIIMBAETCS KOJIH-
YEeCTBO NapaMEeTPOB ISl OTOOPaXKEHHUS.

Hwuxe pacnonaraercst Tabauia, B KOTOPOW YCTaHaBIMBAIOTCS MapaMeTpbl U3MEPUTEIbHBIX
KaHaJIOB.
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[porpamma MHOIOKAHAJIbHBIN CAMOITUCEL] ZETLab

B cronbue Ne HaxoauTcst OPSIKOBBI HOMEP U3MEPSIeMOro IapaMeTpa.

B cronbne Kanan ycranaBnmuBaercsi kaHaid u3MepeHuid. [Ipum HaxaTuu J1eBOW KHOIKOM
«MBIIINY B YCIKE MOSBISIETCS KOHTEKCTHOE MEHIO CO CITMCKOM JOCTYIHBIX KaHAJIOB, BKJIFOUEHHBIN
KaHas1 oTMedeH ¢uiaxkkoM (pucyHok 12.11). HyxHbli KaHaJI BRIOUPACTCS «MBIIIBIOY.

B cTon6ue M3MepeHue ycraHaBIuBaeTCs TUIl U3MepsieMoro curnana. [Ipu HaxaTtuu jeBoii
KHOTIKOW «MBIIIN» B STYEHKE MOSBISIETCS KOHTEKCTHOE MEHIO CO CIIMCKOM JIOCTYITHBIX THIIOB, TEKY-
niee 3HaueHrue 0TMedeHO (uraskkoM (pucyHok 12.12). HyXHbIi THIT H3MEpsIeMOT0 CUTHAJIa BBIOHpa-
€TCS «MBIIIBIOY

B cron6ue LIBer ycranaBnuBaercs uBer rpaduxa. [[ins u3MeHeHUs TeKyIero sera Heoo-
XOJIUMO HICJIKHYTh JIEBOM KHOMKOM «MBIIIN» B SYEHKE 1BETA U B OTKPBIBIIEMCS OKHE (PUCYHOK
12.13) BeIOpaTh HY)KHBIM IIBET.

W CH3 (KA )
AMMN CNHHL )
Mk (nHL ) =
¥ 41, MOMOTOK, Fazmax {fkH, ) o
APZ03E MOCTOAHHOE (NHH, ) 4 i |
Bfipn AP93 K3 (nor., AB) HEE
v CHrHand amnn (nor., A l! = l!
K.anani Mk Cnor., aB)
Kananz Pazmax (nor., AE)
KaHan3 MocToaHHoE (nor., aE) F F F F ||: ||: :: :: - Oxveror{ 235 | Kpacheis 172 |
Kovrpacr: 186 | Zenewsii 22 |
Pucynok 12.11 :;cmm (ru) Hestldamens Fpcoerest | Cuwis 39 |
opoTel {00 MHH) [ I —— |

aza 50,00 My
Pucynok 12.13
Pucynox 12.12

B nosnie cpaBa ot Haanucu 3HayeHHe ONMOPHOH YacTOTHI LA pacuera ¢assl (I'nm) ycra-
HaBJIMBAETCs ONOPHAs 4acTOTa.

Knonka IIpuMeHuTH — BBOJ JaHHBIX B IIporpamMmy M BbIXoA U3 okHa Hacrtpoiika mapa-
METPOB CaMOIHUCLA.

Knonka OTMeHUTHb OTMEHSIET HACTPOMKHU M 3aKpbiBaeT OKHO HacTpoiika mapamerpos ca-
Momucua. 3aKpbiTh OKHO MOKHO TaK K€ ¥ KHOMKOM [, pacrosioxeHHON B IIPaBOM BEPXHEM YIUIy
OKHa.
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ZETLab Iporpamma ABTOHOMHBI PETUCTPATOP

13 Tporpamma ABTOHOMHBIII PETUCTPATOP

13.1 Ha3zHayeHHe MPOrpaMMbl

[TporpamMma ABTOHOMHBI PEruCTPATOP SBISICTCS CEPBUCHOM MPOrpaMMOi Ui aHAIKu3a-
TOPOB CIIEKTPa C YCTAHOBJICHHBIM BCTPOCHHBIM HakomuteseMm (pucyHok 13.1). B 3aBucumoctH ot
KOMIUICKTAINH, YCTPOWCTBA MOTYT OBITh OCHAIEHBI BCTPOCHHBIM HakomwurteneMm oT 200 merabaiT
70 2 rurabaiT. B aBTOHOMHOM pEKUME IO 3aJaHHOMY CIIEHAPHIO YCTPOWCTBO 3alChIBACT Ha
BCTPOCHHBIM HaKOMUTENb OUU(pPOBAaHHBIE BPEMEHHBIE PEeaTM3allui CUTHAJIOB. DTH OIM(ppOBaHHBIC
JIAHHBIC MOTYT OBITh TEPCHECCHBI B IEPCOHATBbHBIN KOMIBIOTEP Ui MOCIEAYIOIeH 00paboTKu
cpeactBamu ZetLab.

AHanuszamop
cnekmpa

Pucynox 13.1

Ipumeuyanue: Ananmzarops! criektpa Al7-U2 u A17-U8 nocie BKiIIOUYEHUS B peXKUME aB-
TOHOMHOI'O perucTparopa paboTaroT, [0 CyTH, KaK YepHBbIH SIIUK — T.€. IPU cpabaThIBaHUU NPUOOP
3aMMChIBaET CHTHAJI B T€UYEHHUE 33/J[aHHOTO BPEMEHU M MOoTOoM oTkimodaercs. Moxyme ZET 110 no
OKOHYAaHHU BPEMEHH 3alMCH HE OTKJIHOYAeTCsl, a JIMIIb MpeKpalaeT 3auch CUrHajaa 1 BO30OHOBIIS-
€T €€ KaK TOJIbKO BHOBb JJOCTUTAIOTCS YCIIOBUS BHEIITHETO 3aITycKa.

IIporpaMMa ABTOHOMHBIN PerucTpPaTop NnpeaHasHauyeHa JJis:

v/ IPOCMOTpPa COAEPKUMOTO BCTPOESHHOT'O HAKOIUTENSI aBTOHOMHOTO PErHCTPaTopa

v’ KomupoBaHus (HailioB B/U3 BHYTPEHHETO HAKOMUTEIIS

v’ co31aHus ClieHapHsi aBTOHOMHOM pabOThI HAKOITUTEIS

v/ KOMHPOBAHUS M PACIAKOBKH TAHHBIX M3 BCTPOCHHOTO HAKOIUTEISI aBTOHOMHOTO PEru-
CTpaTopa Ha HAKOMUTEJb EPCOHATILHOTO KOMITbIOTEPA.

v/ CHHXPOHHU3AINK BHYTPEHHHUX YACOB PETHCTPATOPA C KOMIBIOTEPHBIM BPEMEHEM

v' (popMaTHPOBAHUS BHYTPEHHETO HAKOIUTEJIS

JUINTENbHOCTD U Pa3Mep 3alluceil BO BCTPOEHHOM HAKOIUTENE ONPEENSIETCS KOIHMUECTBOM
KaHaJIOB, YAaCTOTOM AMCKPETU3allMd U pa3MepoM Hakonurtens. Pasmep HakomuTens ykas3aH B Iac-
nopte win GopmyJsipe yCTpoiicTBa.

13.2 OnmucaHue MporpaMmsl

Jlns 3amycka mporpaMMbl ABTOHOMHBINH perucrparop B MeHio Perucrparop mnaHenu
ZETLab BeiOepere koMaHIy ABTOHOMHBII perucrparop (pucyHok 13.2). Ha skpaHe MoHUTOpa
oToOpasuTcs pabodee OKHO porpamMmsl (pucyHok 13.3).
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Feructparop teTponoria F

E 3anuck CUrHanos

@ Januck CUrHANoE [wWav)

E BocnpoMsBeLeHHe CMrHAN0E
FMHOroKaHaNEHEIR caraoncew

ABTOHOMHEIN PEMWCTRATOP

Pucynox 13.2
YTHAHTa ANA asTOHOMHONO pe rHCTpaTopa E“Dl@
MepCOoHaNEHER KOMOETER PemcTpatop ZET A17-US M2 250
- ]
ci\zetisbisignal=is050053 £ 10.10.2008 17:31:258 &
[ Cospate cnegyowyn puperTopaa | Hamep pemeTpaTopa
1 w
R i Mpodmne pemcTRaToRa
KDHB:Q;:E;BaTb Pazmep pricka 1962 ME 3aHaTto 12 MB
CeobogHo 1950 WMB
CALIBR.CFG size 1 kb 6102008 14:33:26 ~
o COMFIG PAR size 1 kb 6102005 14:33.26

DACDAT size & kb 6102008 13:53:35
IMFO.ADC size 1 kb 6102005 14:33:26
SO0 DAT size 1934 kb 17.6.2005 9:41:30
S002.DAT size 3907 kb 17.6.2008 9:51:06
S003.DAT size 489 kb 11.9.2008 11:2912
S004.DAT size 439 kb 13.9.2008 15:16:06
S005.DAT size 459 kb 2092008 135:29:44
S006.DAT size 459 kb 2092008 14:12:34
SO07 DAT zize 439 kh 2052008 14:13:20
S003.DAT size 439 kb 20.9.2008 14:13:46
S009.DAT size 489 kb 20.9.2003 14:15:42
S010.DAT size 489 kb 20.9.2008 14:21:32
S011.DAT size 455 kb 23.9.2005 9:45:52

SO PAT mimm Add Ll 52 O 00O QA D4 T

m [ DOPMETHROBATE JHCK ] [ ¥AanMTE thain ]

Pucynox 13.3

W

IIpumeyaHue: MPorpaMMy MOYKHO 3aIllyCTUTh HETMOCPEACTBEHHO M3 pabodeil JUPEKTOPUH
ZETLab (mo ymomuanuto: c:\ZetLab\). ms 3anmyckaemoro daitna: Registrator.exe.

Pabouas 001acTe OkHa MporpaMMbl ABTOHOMHBII perucTpaTop ycJIoBHO IOJieNieHa Ha TpU
YyacTu: JIsl pabOThl ¢ IEPCOHAIBHBIM KOMIBIOTEPOM, JUIsl pa0OTHI C aBTOHOMHBIM PErUCTPATOPOM (B
JTAHHOM CJIy4ae C aHaIM3aTOpOM CIEKTpa) U JJi1 OOMEeHa JaHHBIMU MEXIY HUMH.

Pamka IlepcoHaJbHBIN KOMILIOTEP

B pamke IlepcoHajibHBIH KOMOBIOTEP OTOOpaKaeTCsl HA3BAHWE U COJEPKUMOE JUPEKTO-
pPHH Ha 5KECTKOM JIMCKe pabouero KOMITbIoTepa, MpeAHa3HauYeHHOM U1 0OMEeHa JaHHBIMU CO BCTPO-
€HHBIM HaKONHUTEJIEM aHAJIM3aTopa CIEKTPA.

[Toste | C\Zetlabisignalsts0s0047: | COZICP)KHUT Ha3BaHWE AUpeKToprH. [1o yMOIYaHHIO AUPEK-
TOpHS B TIEPCOHATIBHOM KOMITbIOTEpE OepeTcsl U3 JUPEKTOPUH JIJIS 3aIFCH CUTHAJIOB. DTa TUPEKTO-
pus HazHauaercsi B nporpamMme PepakTupoBanme gaiisioB mapamerpoB (MeHI0O CepBHCHBIE). B
meHio PeraktupoBanue gaiinos -> I[lyTu 1Jis1 BBoaa u 00padoTKku curnagioB (pucynok 13.4). B
TIOSIBUBIIIEMCSI OKHE pelaKTUpyeTcsi cTpouka CHTHAJBL.

Jlns Ha3HayeHHs M BbIOOpa JPYroil JTUPEKTOPUH B MEPCOHATBHOM KOMIBIOTEPE MOXKHO
Ha)KaTh HA KHOIIKY B niporpamme IlyTu nJis1 BBoaa u 00padoTku curiajioB. B atom ciydae
JTUPEKTOPUS JUTsI 3aIMCH CUTHAJIOB MeHsiercst B ZETLab.
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JlJ11 BpeMEHHOTO Ha3HAYeHUs JUPEKTOPHUH, KyJa OyayT 3alIUChIBATHCA TaHHbIE U3 BCTPOEH-

HOT'O HaKOIUTENI MOKHO HaXaTh KHOIIKY L | B mporpaMMe ABTOHOMHBIN perucrparop. B mno-

SIBUBIIEMCSI OKHE MOKHO BBIOPATh CYIIECTBYIONIYIO TUPEKTOPHUIO (TAIKY) MK CO31aTh HOBYIO (pH-
cyHok 13.5).

06z0p nanok @E|
[ [lyTm oA eBoga M 0OpaboTHM CHIHANOE Beifiop nankH $iainos cHrHanoe. ..

CurHane

X)

PezynkeTaThl ofpatoTku

() 5080033 A
() sog005
() 5080035

Tadnuuel Excel

P &lTE! KOHPMMYPALLHI

[Z] infooog bt
m 5ig0001.ana
m 5igd001.anp
m sig000z. ana
Kj ak. |21 sinnnnz.ann b’

MNonbs0EaTEnECKME nonpagkH

P EiNEl CNPAEKU

ik

Co34aTE Oanky ” 80,8 H OTMEHE

Pucynok 13.4

Pucynok 13.5

[Tpu Haxxatuu Ha kHONKY Co031aTh CJeIYHOUIYI0 JUPEKTOPUIO CO3/IaeTCs Cleayromas 1o
HOMEpPY JAMPEKTOPHs B MEPCOHATBHOM KoMIbioTepe. [lapamerp, oTBeuarommii 3a HOMep Ui cie-
JYIOIIEH TUPEKTOpHH, HaXOAUTCs B (aiie nextdir.par, HaxozsieMcs: B KOpHEBO# nupextopuu (o
ymomuanuio C:\ZetLab). B sTom ciyuae qupekropus s 3anucu curaaioB Mensiercs B ZETLab.

Huxe HaxonuTcs moje co CMCcKoM BcexX (ailiioB, copepKamuxcst B TUPEKTOPUU HA HOCH-
TeJIe TIEPCOHAIBHOTO KOMIIBIOTEPA.

Kuonka Yaaauts aiinbl ynanser BoiOpanHbie (aiiiabl. [ Toro 4uroObl BeIOpaTh daiin
HE00XO0IMMO Ha)KaTh Ha HEro JIEBOM KHOMKOM MbIu. [ BbIOOpa HECKOJBKUX (DaiiyioB HEOOXOau-
MO, yIep)KHBas HaXKaTol KiaBuiry KiaBuaTypbl Cirl, HakaTh Ha Ha3BaHWE Kaxaoro (Qaiiia JeBoi
KHOTIKOW MBIIIIH.

Pamka Peructpatop: ZET AXXX Ne XXX

B nasBanuu pamku nocie ciaoBa «Peructparop» ciieyer Ha3BaHUE YyCTPOUCTBA, C KOTOPBIM
BezieTcst paboTa, U ero 3aBojICKOi Homep, Harpumep ZET A17-U8 Ne 281.

B none | 16:08.2008 18:53:28 oToOpa)kaeTcs TEKyIlas Aara U BpeMsl perucTpaTopa.

Knonka ¢ | mpeqHasHaveHa Ui CHHXPOHHM3AllMH BHYTPEHHHX YacOB PErUCTPATOpa ¢ KOM-
MBIOTEPHBIM BPEMEHEM.

Ecnm k KOMIIBbIOTEPY MOAKIIOUEHO HECKOJIBKO YCTPOMCTB, KOTOPBIE MOTYT paboTaTth B pe-
JKUME aBTOHOMHOT'O PETUCTPATOpa, TO B CIIMCKE Mo Haamnrchio HoMep perucrparopa BeiOupaercs
HOMEp HYKHOro ycTpoiictBa. Homepa npucBauBaroTcsi B HOPSIAKE NOAKIIOUYEHHS YCTPOMCTB K KOM-
NBIOTEPY.

[Tpu HaxxaTuM Ha KHOIIKY , pacrosio’keHHyto cieBa ot Haanucu Ilpoguab perucrparo-
pa, oTkpbIBaeTcsi OKHO CoXpaHeHHe HACTPOEK B perucrparope, KOTOpoe MOJPOOHO OMHCAHO B
nyHkte 13.2.1 Hacrosero PykoBoacrsa oneparopa.

Hwxe pacnonaraercst nHpopmanus o pasMepe ANCKOBOTO HAKOMHTEINSA, 00BbEMe 3aHATOTO U
CBOOOTHOTO IPOCTPAHCTBA.

Eme Hmke HaXOmUTCS TOJNE CO CHHCKOM BcexX (hailyioB, COIEpIKANIMXCS Ha BCTPOSHHOM
Hakonutene. s kaxaoro ¢aitia, cpaBa OT €ro Ha3BaHMs yKasbIBaeTcs pasMep 3Toro ¢aiiia B
KAJI00aiTax M 1aTa v BpeMs €ro CO3IaHusl.

@aiinsl INFO.ADC, CALIBR.CFG u CONFIG.PAR conepxar ciy:xe0Hy0 HH()OpMAIHIO.
[Tpu HOpMaNbHOM (YHKIIMOHHPOBAHUU YCTpOMCTBa 3TU (paiiiel yaansaTe He cienyer. [lpu ynane-
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HUM ATHUX (haiiioB, HapUMep, TpU POPMATUPOBAHUH BCTPOCHHOTO PETHCTPATOpa, MporpaMma AB-
TOHOMHBIW PerucTpaTop co3naet ux 3aHoBo. DopMaTUpOBaHHE BCTPOCHHOTO HAKOMUTEIS PEKO-
MEHJIyeTCs JIeJIaTh MOCJIe MHOTOYMCIICHHBIX HEYIAaYHbIX IMOIBITOK 3allUCH, HAIIPUMEp, HCUE3HOBE-
HUU [TUTAHUS B MOMEHT 3allMCH Ha BCTPOCHHBIM HaKomuTelb. [Ipu BOSHUKHOBEHUU COOOIICHH 00
ommOkax (pucynku 13.6-13.7), He0OXOAMMO OTKIHOYUTH YCTPOMCTBO OT pazbema USB u moakiro-
YUTH 3aHOBO.

Registrator

Registrator

1 Drevice not found! Error = 0x000 15 Function ZExclusive 1Close() return Error = 0x800
I .

Pucynok 13.6 Pucynox 13.7

Bo Bpems paGoTbl aBTOHOMHOI'O perucTparopa JaHHbIE, MOCTYHAIOIIUe HAa BXOJ| YCTPOM-
cTBa, 3anuceBaroTcs B Qaitnbl Buna SXXX.DAT, nomepa XXX npunumatot 3Hauerus 001, 002 u
T.J.

Kuonka ®@opmatupoBath JucK GopMaTUpyeT BCTPOSHHBIM HAKOIUTEb.

Kuonka Yaanutse ¢aiin ynanser BeiopaHHbie (haiibl.

Knonka O030p

OOHOBIISIET TIEepedYeHb (HaiyIOB JUPEKTOPHH TMEPCOHATHHOTO KOMIBIOTEpA M BCTPOCHHOTO
HAKOIIUTEIIA.

Kuonku KonupoBaTh M KOHBEPTHPOBATH JIAHHbIE

Knormka - npeAHa3HaueHa JJIs KOmUpoBaHus (ailioB ¢ pabodero KOMIbOTEpa Ha
JIMCKOBBIN HAaKOMUTEIb PETHCTPATOPa B TOM PACIIMPEHUH, B KOTOPOM OHH 3allMCaHBbI.

Knormka < IpeJHa3HaueHa JUIsl Mepeiayl JaHHBIX CO BCTPOSHHOT'O HAKOMHTEINS pe-
THCTpaTopa Ha HOCUTENb paboyero koMmetorepa. Curnanbhele daitnbl Tuna SXXX.DAT konsep-
tupyrotes B mapbl (aiiinoB SIGXXX.ANA u SIGXXX.ANP, coBmectumbie ¢ nporpammoii Boc-
npousBeleHne curHajioB (MeHio Permcrparop). [lpy KonupoBaHWM CHTHAJIBbHBIX (aiIoB u3
BCTPOCHHOTO HAKOIUTENS B TUPEKTOPHUIO MEPCOHATLHOTO KOMIIBIOTEpA, NaThl co3MaHus (HailioB Ha
IEPCOHATBHOM KOMIIBIOTEpE YCTaHABIMBAIOTCS W3 BPEMEHU CO3JaHus (paiiiloB Ha BCTPOEHHOM
HaKOITUTEIe

IIpnmeyanus:

SIGXXXX.ANA sBusiercst daiimoM onuppoBaHHBIX JaHHBIX. J[aHHBIE MPEICTABISAIOT CO-
6011 16-pa3psaHble 1eTble Yicia B IBOMYHO-JONOIHUTEIBHOM KOZie. DTH YHciia — [OCIe10BaTeb-
HbIE O POBAHHBIE OTCYETHI CUTHAJIA IO OJIHOMY BBIOpaHHOMY KaHaiy Moayist ALIT.

SIGXXXX.ANP sBnsiercs ¢aiiioM-onucareneM 3aucaHHbIX CUTHANOB. CTPYKTypa Takoro
¢aitna-onmcarens nmpuBeaeHa B Tadymie 13.1.

Tabmuma 13.1

Ctpoku daiina Onucanue
cursan 2 Ha3BaHHE KaHajla pETUCTPALlMU CUTHANIA
COMMENT KOMMEHTapHil
ABSVOLT 0.000318909 Bec mutafiero paspsiaa AL B Bonsrax
FRQ 25000. 4yacTOTa JUCKPEeTH3aIMK cUrHana B I'i
TMI O HavaJbHBIA BPEMEHHOW CABUI CUTHANA IIPHU BBOJE
FRL 8.00 yacToTa cpe3a QuiIbTpa HIPKHUX YaCTOT
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Ctpoku daiina Onucanue
FRH 200000 4acTOTa cpe3a PUIbTPa BEPXHUX YaCTOT
FORMAT i dhopmar NMpeACTaBICHHBIX TaHHBIX — IIETI0€ CO 3HAKOM 16 OuT
START 15:16:06 BpEMsI Hayalla PerucTpaliyy CUrHajia
DATE 13-09-2008 JlaTa Havyajia perucTpaly CurHaisa
CHANNEL 2 HOMeEp KaHaJla perucTpariu
CONVERT MB Ha3BaHUE ¢IMHMITBI U3MEPEHUS (HU3NICCKON BETHIMHBI
SENSEOGUmS | e sepunmins i sl s
AMPL 1.0 K03(DPUITHECHT YCHIICHHS IPEABAPHUTEIBHOTO MITH TIPOMEKYTOUHOTO YCHITH-
TeJs
DC 0.000000 CMeEIIEHHE TIOCTOSTHHOM COCTABIISIONICH B CUTHAIE
REFER 0.001000 MOpOroBas BEJIMUMHA JJIA pacuera 1ab.
AFCHO ¢aiin monpaBok AUX n3MepUTeNFHOTO TpaKTa

13.2.1 Hactpoiiku perucrparopa

B ananmuzatope A17-U8 ouundpoBanHble CHTHAIBI 3alTUCHIBAIOTCS HA BCTPOCHHBIM HAKOIIH-
TEJIb HEMOCPEICTBEHHO. B 3TOM ciydae cymMmapHas 4acToTa AWCKPETHU3aldd MO BCEM KaHalaM
OTpaHWYCHA CKOPOCTHIO 3alUCH HA BCTPOCHHBIM HakomuTelb. CKOPOCTh 3alMCH COCTABIISCT
75 x6/c. B ananuzaropax A17-U2 u Zet 110 ycranoBnena O0ydepHas namsate 32 M6, KoTopas mo3-
BOJISICT TIPOBOJIMTH 3aIMCh HA MAaKCUMAJIBHBIX YacTOTaxX TUCKpeTw3aruu Oiokamu 1o 32 Mb. B
cilydae, KOrjia CyMMapHasi 4acTOTa TUCKPETU3aI|H 110 KaHAJIaM IPEBBIIIACT JOMYCTUMYIO, MOSIBIISI-
eTCs PEIYIPEkKAAI0IIEe COOOIIECHHE OT TPOrpaMMbl ABTOHOMHBIH perucrparop (pucyHok 13.8).

ABTOHOMHDBIH perHcTpaTop

-
\IJ CYMMAPHAA 43cTOTa N0 BCEM KaHANaM He MOKEeT NPEeBkIWaTE 75 kil

Pucynox 13.8

[TapameTpsl /U115 aBTOHOMHOM paboThI perucTparopa 3a/1atoTcs B IporpaMMax:

» Cepsucuble -> Hacrtpoiika mapamerpo ALII n IAII. B sToii nporpamme ycTaHas-
JIMBAETCS YacTOTa JMCKPETU3aLUU 10 KaXXJAOMYy KaHally, BBIOOp KOJIMUYECTBA M TUIA BXOJHBIX CHUT-
HAaJIOB.

» CepBucHble -> PenakrupoBanue (paiijioB napamerpoB. B 3Toii mporpamme ycranaB-
JMBAIOTCS €UHUIIBI U3MEPEHUSs], YyBCTBUTEIHHOCTh EPBUYHOTO MTpeoOpa3oBaresis, CMEIIeHUe Mo-
CTOSHHOM COCTaBJISIOIIEH, OIIOPHOE 3HAYEHHE CHUTHAJIA I pacyeTa ypoBHA CUrHana B 1b, Ha3Ba-
HUE M0 KKIOMY KaHaly.

» Cepsucubie -> L{udposoii BBoaA/BbIBOIA. B 3T0i mporpamMmMe ycTaHaBIMBAIOTCS COCTOS-
HUe IM(POBHIX BXOJOB (KaXKAbIl OUT MOKET ObITh HACTPOEH Ha LU(POBON BXOJ MIIM BBIXOM) U CO-
cTossHUE IMPpoBoro Bbixoaa (jJormyeckuit 0 wiu 1). [ludpoBoit BXxox MOXKET ObITh MCIOIB30BaH
JUISl BHEILTHETO 3aIlycKa P aBTOHOMHOM pErucTpanyi.

Buumanue! - Jlng HacTpoiiku mapamMeTpoB yCTpoicTBa HEOOXOAMMO BBIUTH U3 IPOrPaMMBI
ABTOHOMHBIH PerucTpaTop.
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[TapameTpsl pexuma 3amiCH yCTaHABIMBAIOTCS B OkHe CoXpaHeHMe HACTPOEK B peru-
CTpaTope, KOTOPOE OMUCAHO HIKE.

13.2.2 OxHo CoxpaHeHHe HACTPOEK B perucrparope

[Tpu naxxatuu Ha kHomnKy Ilpoduib permcrparopa oTKphIBaeTcsi okHO CoxpaHeHHe
HACTpPoeK B perucrparope (pucyHok 13.9). B BepxHei yacTi OKHA PacIIOIOKEHO IMoJIe, CoAepKa-
11ee OCHOBHYIO MH()OPMAITUIO O PErHCTpaTope:
4acToTa TMCKPETU3aUU 110 OJTHOMY KaHaly;

NepevyeHb KaHAJIOB, HA3BaHUE KaHajla, MAKCUMAJIbHBIA YPOBEHb U €AMHUIIA U3MEPCHHUS;
CyMMapHas 4acToTa AUCKPETHU3aIMH [0 BCEM KaHallaMm;

MaKCUMaJIbHOE BpEeMsI 3aIUCH;

4acToTa TUCKPETU3ALUU TeHEPATOPa;

KOJINYECTBO KaHAJIOB T'eHEpaTopa.

B nosnsix co crpenkamu (CIIUCKK) ¥ | BBIOMpATH AJIEMEHTHI MOKHO JBYMS CIIOCOOAMHU:
Ha)KaTh HA CTPEJIKY MOJIS M «MBIIIKOW» BHIOPATh U3 PACKPBIBILIETOCS CIIMCKA HYXKHBIN 3JIEMEHT, WIN
HIENTKHYTh «MBIIIKOM» MO MOJI0 U, MEHSSI 3HAYEHUS B MOJIE MPH MOMOIIM POJIUKA «MBIIIN», BbI-
OpaTh HyXHOE.

JInst n3MEeHeHusl 3Ha4YeHNl B MOJISAX BUAA 1 HE00XO0IMMO IIEJTKHYTh JI€BOW KHOIKOMI
«MBIIINY B TIOJIE U BBECTH HOBOE 3HAUYEHUE C KIIABHATYPHI.

VVVVYY

CoxpaHe HHe HACTPOEK B PerMcTpatope EJ

MHPIOPMALKA O pErMCTRaTOpE

HacToTa No Kak oMy Kadany: 25,00 kM
FaHan 1: CurHanl - MakcumMancHed vpoeeHe 10486,250273 mB

CYMMAPHAA 43CTOTa AHCKPETHZALMH N0 BCEM Kadanam: 25,00 Kl
MakcHManeHoe BpeMa sankcK 39014.8 cekyrs

MK BS0.2 MMHYT

MaK 10,84 vacos

HacToTa AMCKpETHIaUMKW reHepaTopa 200,00 KTy,
F.aHanoe reHepatopa 1

MNapaMeTpel PEXHME FaMHCH [EHepaLHA cHrHana
AMHTENEHoCTE 300 BnHoHaTE reHepaTop
SEMHCH, © EilsRicE

O Lindposoi YactoTa, MU | 33.333332

EHELLHHI Samyck

AHaNOroEkRIA
® }!"DDBEHMIE(CK3:IJ 0.000000
Fanan CHrHanl & Crewerne, WB | 0,000000
DPOHT 3anycka 0-=1 w MpEEEIWEHHE YPOEHA
¥POEEHE NOpOra 0.43000 | MB
K.aHan CHrHanl %
MpoHT Zamycka |0-> 1 e
YpoBEHE 0.000000C | MB
Homep GHTa w
¥
POEEHE 0B 7

AKTHEHOr O

CoXpaHHTE OTHEHWTE

Pucynox 13.9
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Pamxka ITapaMeTpbl pe;KuMAa 3allUCH

B none cnpasa ot Hagnucu JMTebHOCTDH 3alIUCH, ¢ YCTAaHABIMBACTCA JJIMTEIBHOCTh 3a-
IUCH CUTHAJIA MOCJE €ro MOCTYIUICHUSI Ha BXOJl YCTPOMCTBA, JINOO TeHEPUPOBAHUS CUTHAJIA, €CIIU
BHEIIHHI 3aIlyCK yCTPOMCTBa HEe ycTaHOBJEH. [10 OKOHYaHMM 3TOr0 BPEMEHHU PErUCTPATOP OTKIIIO-
qaeTcs J0 CIEIYIOIIEr0 BHEIIHETO 3aI1yCKa.

YcranoBka ¢akka BHelmHuii 3amyck HacTpauBaeT YCTPOMCTBO Ha BKIIIOUEHHUE Ipolecca
3aMyCH MPH NOCTYIUIGHWU CUTHAJA Ha BXOJ. BHeUIHMii 3amycK Mpou3BOIUTCS MO IU(PPOBOMY MU
aQHAJIOTOBOMY BXOJly.

Hwxe pacnonaraercs mosie Cucka, B KOTOPbIM BEIOMpaeTCs HOMEp KaHaja Ipy aHAJIOTOBOM
3aIycKke Wik HoMep o6uta uudposoro Bxoaa. butel Hymepyercs 1o HoMepaM KOHTaKTOB Ha UG po-
BOM pazbeMe (Hampumep, oT 1 10 §).

[Tonie @poHT 3amycka 3aJaeT YCIOBHUE Havala peructpauuu. Jns nudpoBbIX BXOAOB MPH
ob6o3naueHnn PporTa «0->1» perucrpamnusi HAUUHACTCS, KOT/Ia COCTOSIHUE BBRIOPAHHOTO OMTa CTa-
HOBUTCSI PaBHBIM 1. 3amuch AJTUTCS POBHO CTOJIBKO CEKYHJ, CKOJIBKO yCTaHOBJIEHO B moiie [lam-
TEeJILHOCTH 3aNHCH HE3aBUCUMO OT COCTOSIHHMS BBIOpaHHOTO Outa. [ljiss MU(ppPOBBIX BXOAOB MpH
ob6o3HaueHnn PppoHTta «1->0» perucrpauusi HAUUHACTCS, KOT/Ia COCTOSIHUE BBIOPAHHOTO OMTa cTa-
HoBuTCsl paBHbIM (. s aHamoroBoro Bxoja mpu obOo3HaueHHHM (ponTa «0->1» perucrpanus
HAYMHAETCS, KOT/la YPOBEHb CUTHANIa HA BHIOPAHHOM BXOJI€ MPEBBIIIAET YPOBEHb MOpOra. 3aruch
JUTUTCS POBHO CTOJIBKO CEKYHJI, CKOJIbKO YCTAHOBJICHO B 1osie JJIMTeJIbHOCTh 3alIUCH HE3aBUCHMO
OT COCTOSTHUSI aHAJIOTOBOTO BXoja. IJis aHAJIOTOBOTO BX0Ja Mpu 0003HadYeHuu GpoHTa «1->0%» pe-
TUCTpaIusl HAUMHAETCS, KOT/Ia YpOBEHb CUTHAJIa Ha BEHIOPAHHOM BXOJI€ HIXKE YPOBHS IOpOTa.

VYpoBeHb nopora 3a/1aeTcsl B €AMHUIIAX U3MEPEHUs 33JaHHOT0 aHAJOrOBOIO KaHalla U ycTa-
HABJIMBAETCS JUCKPETHO C IIaroM B 5% OT MakCUMaJIbHOTO YpoBHA. [lopor MoxeT ObITh MOJI0XKH-
TEJIbHBIM WA OTPULATENIbHBIM YUCIIOM.

Pamka I'enepanysi curaaJja

Jlisi reHepupOBaHUsl YCTPOUCTBOM CHUTI'HAJIAa B PEKMME aBTOHOMHOI'O perucTparopa Heo0xo-
JIUMO YCTaHOBUTH (uiakok BK/II0OYHTH reHeparop cuHyca. B nomisix, pacnonaoKeHHbIX HUXKE yCTa-
HaBJIMBAIOTCS 4acTOTa, YPOBEHb M CMEILEHUE NTOCTOSIHHON COCTaBIIsAIOIIEH curHana. Ecim ycrtaHoB-
JIEH BHEILIHUH 3aIlyCK pEerucTpaTopa, TO CUTHaJ Oy/1eT FreHepupoBaThCs ¢ MOMEHTA M0/1a4l MUTaHUS
Ha PErucTpaTop M 10 MOMEHTA OKOHYAHMS 3allMCH TOCTYIUBIIETO HAa BXOJ CUTHAJIA.

Pamka IlpeBbilieHue YPOBHSA

B pamke IlpeBbllieHMe YPOBHSI COJEpKATCs MMapaMeTpsl JJil HACTPOMKU MpUOOPOB Ha OT-
CJIeKMBaHUE YPOBHs CUTHaNOB. Ha TaHHBII MOMEHT ¢ 3TOM pexXuMe paboTaroT Takhe yCTpOMHCTBa,
npousBoguMble 3A0 «DNEeKTPOHHBIE TEXHOJIOTMU U METpoJjiorndeckue cucremsl - 39T», kak Mo-

nyns ZET 210.

3anaHHble mapameTpsl xpaHarcs B perucrparope B ¢aitiax INFO.ADC, CONFIG.PAR,
CALIBR.CFG

Jlia coxpaHeHHUs TapaMeTpoOB B YCTPOWCTBE M BbIXOJa M3 OKHAa CoXpaHeHHe HACTPOCK B
perucrparope HeoOX0AUMO Ha)kaTh Ha KHONKY COXpPaHHUTh.

Jlns BBIXOa M3 OKHA 0e3 COXpaHEHUs BHECEHHBIX HM3MEHEHU HeoOXOAMMO HakaThb Ha
KHOMKY OTMEHHMTH, 1100 Ha KpecTuK [E], pactonoKeHHbIA B MPABOM BEPXHEM YTy OKHA.

13.3 PaboTra B aBTOHOMHOM peKnuMe

B Monxyne peanmzoBaH cienyronuii anroput™ paboTel. [Ipu momaue mutaHust Ha MOIYJIb,
MOIyJb B TeueHHe 10 cekyH[ MbITaeTcs CBA3aThCs C ApaiiBepoM. [Ipu HeynayHOM MONBITKE CBS3U
MOJyJTh TIEPEXOJUT B aBTOHOMHBIM pexuM peructpanuu. Texnomornmdeckas 3armymka ACK-100
(BXOIUT B KOMIUIEKT IIOCTaBKM) MPEIOTBPAIIACT MOJIYJIb OT IEePEeX0/ia B ABTOHOMHBIN PEXKHM.
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[Ipn mepBOM NOJKIIIOUEHUH YCTPOICTBA K IMEPCOHAIBLHOMY KOMIIBIOTEPY, HEOO0XOIMMO
yCTaHOBUTH TexHosorndeckyto 3arnymky ACK-100 Ha mudpoBoii pazbeM, U 3aTeM MOAKIIOYHTH
ycTpoiictBo K mHe USB. 3aTemM ycTaHOBUTH MpOrpaMMHOE 00eCIieYeHue B COOTBETCTBUU C PYKO-
BOJICTBOM oneparopa yacTh 1. Ilpu nmocnenyromux noaKIOUEHUAX K KOMIBIOTEPY 3arJIyIIKY MOX-
HO HE yCcTaHaBIUBaTh. [Ipy BKIIIOUEHUHN KOMIIbIOTEpA C MOJKIIOYEHHBIM MoayieMm 1o muHe USB,
MOJTyJIb MOXKET MEPEUTH B aBTOHOMHBIN peXuM. J[J1st TOro 4ToOBI 3TO MPEIOTBPATUTH, HEOOXO0IUMO
yCTaHaBJIMBATh TeXHONornyeckyro 3artymky ACK-100 unu noakiroyate Moayss K muHe USB no-
CJIe 3arpy3KH OIEPallMOHHOM CUCTEMBI HA KOMIIBIOTEPE.

Ha ananuzaropax ycTaHOBJIEHBI MHJIMKATOPHBIE CBETOAMOJbI. CBEYEHHE CBETOIMO/A T03-
BOJISICT OMPEACTUTh PEKUM pabOThI YCTPONCTBA.

[Ipu moak/IFOUEHUU MOAYIISI K KOMIBIOTEPY C YCTaHOBJICHHBIM MTPOTrPAMMHBIM 00eCIieYeHH-
em ZETLab u npaiiBepamu, nHaukatop Ha Mojyse uepe3 1-2 CeKyHIbI JOJDKCH MEePEHTH B PEKHM
HernpepbiBHOTO cBeveHus. [Tpu 3amycke nporpamm ZETLab unankaTtop HaunHAEeT MUTATh C PABHON
CKBa)KHOCTBIO. HacToTa MUraHusi 3aBUCUT OT CyMMAapHOM 4acTOThI JUCKpeTH3auuu Ha Mmoayie. [Ipu
cymmapHoi yacrore 50 kI’ MUrane mpoucxXouT NpUMEPHO 1 pas B CEKyHIY.

[Ipu moaxIIOYEHUU MOJYJSl B aBTOHOMHOM peXXMMe MHJIUKATop B TeueHue 10 cexyHa Mu-
TaloNIM pexuM: J0Jroe CBeUYeHHE — KOpoTKas may3a. [locime 3Toro Moaysab mepexoauT B PEKUM
OKUJaHUsl, U UHAUKATOP CBETUTCS: KOPOTKOE CBEUEHHE — jaoiras naysa. [Ipy BO3SHUKHOBEHUHU CO-
OBITUSL «HAYaJIO 3allMCU» UHAUKATOP MEPEXOIUT B PEXKUM paBHOMEpPHOro ObicTporo mepuanus. Ilo-
CJIe 3aMKUCU UHAUKATOP TacHET.

Ecimu Kk mepcoHaNbHOMY KOMIBIOTEPY IOAKIIOUEHBI JPYTrUe YCTPOWCTBA W MOJIYJIH
ALII/LAIT ¢pupmer Zet, mporpaMma ABTOHOMHBIN perucTpaTop He padoTaeT M BBLIAET CO0OIIe-
Hust 00 omuOkax. [l yctpanenust sroir omubOku B J{ucmerdepe ycrpoiicts (pucyHok 13.10)
HEO0OXO0IMMO OTKJIIOYHTH Bce ycrpoiictBa ZET Devices, KpoMe OJHOTO MOIYJS C KOTOPBIM HE00-
XOJJMMO paboTaTh

Korcone  feiicTeme Bug  Crpaska
& B2 =Ra
= 2 cusman
+- ¢ ASUS Other Devices
+- Iy Computer
+- e Disk, drives
¥ _é Display adapters
+ s DVD/CO-ROM drives
+- {24 Floppy disk controllers
+ b Floppy disk drives
+- (22 IDE ATA/ATAPL controllers
2 [EEE 1284.4 compatible printers
2 [EEE 12844 devices
2 Keyboards
)y Mice and other pointing davices
# Moritors
B8 Metwork adapters
5 Ports (COM B LPT)
o Processors
@, sound, video and game controllers
System devices
Universal Serial Bus conftrollers
ZET Devices (ADC 1516 USE)
HE ZET Devices (ADC 816)
B &

[ = S A O = O e e S e

Pucynox 13.10
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ZETLab [Mporpamma USMEPEHUE AUX (8 KAHAJIOB)

14 Mporpamma U3MEPEHUE AYX (8 KAHAJIOB)

14.1 Ha3zHayeHHe MPOrpaMMbI

CHATHE aMITUTYJHO-4aCTOTHOM XapaKTEpUCTUKHU NPpUOOpa WM CUCTEMBI IPOUCXOIUT Clle-
JOYIOUIMM 00pa30M: Ha BXOJ| CUCTEMBbI ITOJIA€TCsl CUTHAN ¢ IeHepaTopa 3aJaHHOrO YPOBHS B 3aJlaH-
HOM JIMana30He YacTOT ¢ pa3BEPTKOM IO JIMHEHHOMY WX JIorapu(MUIECKOMY 3aKOHY, Ha BBIXO/IE
CHCTEMBI IOJIy4aeM IpauK 3aBUCUMOCTU aMILIMTYbl OT 4acToThl. 110 3TOH 3aBUCHMOCTH MOXXHO

OMpPCAC/IMTD IMOIrPCIIHOCTD I/ISMCpeHI/Iﬁ CHUCTCMbI, PC30HAHCHBIC YaCTOThI U T.I.

14.2 Onmucanue mMporpaMMsl

Jns 3amycka nporpammbsl M3mepenne AUX (8 kaHanoB) HeoOXoauMo B MeHI0O MeTpoJio-
rust manenn ZETLab BeiOpate komanny HM3mepenusi AUX (8 xanasoB) (pucynok 14.1). Ha
9KpaHe MOHHTOpPA OTOOpa3uTCsi pabouee OKHO MporpaMmsl (pucyHok 14.2). B 3arojoBke okHa IH-
HIeTCs Ha3BaHUE MPOrpamMMbl, a B mporecce cHATtua AUX Taxke oToOpaxaercs (B MPOIEHTaxX) Ka-
Kasi 9aCTh M3MEPEHHI yXKe MPOU3BECHA U CKOJIBKO BPEMEHHU OCTAJIOCh JI0 3aBEPUICHHUS U3MEPEHUH.

teTponorua Pewenma ABTC
Hareperuqe A4 (8 kaHanos)

W arepeHue AHX-F Y No 4 kaHana)

Pucynok 14.1

2% Wame penue AYX (B Hananon) Q|§|g|

FPacuer no MaparaeTpel reHepaTopa Bp. xapakTepucTHEa

&0 Tun passeptkd  Hau. vac- K.oH. vac- Ypoeene, B Omumens-  CropocTs, Tek. vac- " Geictpo (0.1¢)
LI cHrHana Tora, My Tora, M HOCTE, Mufc Tora, M * regnenno [1c)

 Mor. (6] [ M ~| [ 1o [ &0 | o2 | 20 | 02 | &0.000 N —

MaparaeTpel uzrepeHua A4

sy |
e |

SanycTuTe

3anucare

[ Onkatan M1 Il V2ol V3o Bl V4ol Vel Ves @ D@l T ga O

B4R
Yactota= 3300 Ty BC112-c= 061 g BC112-1= 0409 BC112-r= 1090
hek= 032y APZ03Gx= 0130

[ [eciize »| |eoniz v [eomize v [bak w| [aP2038w v| [Kawant <] | =l =l
SnaueruA no Y [T DC/&C [ DC/AC [ DO/AC [ DC/AC [ DC/AC [ DC/AC

«oKs Yposers | | | | | |

£ Muosos I I D D D

HSMEDEHHQ SAKOHYEHEL..

L,

Pucynok 14.2

IIpumeyaHue: MporpaMMy MOXKHO 3allyCTUTh HEMOCPEICTBEHHO W3 pabouell AUPEKTOpUn

ZETLab (o ymomganuto: c:\ZetLab\). ms 3amyckaemoro daiina: ACH8_dac.exe.
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[Iporpamma USMEPEHUE AUX (8 KAHAJIOB) ZETLab

B monsix co crpenkamu (CIUCKH) ¥ | BBIOMpATh 3JIEMEHTHI MOYKHO JBYMsI CTIOCOOAMU:
Ha)KaTh HA CTPEJIKY MOJIS M «MBIIIKOW» BBIOPATh U3 PACKPBIBILETOCS CIIUCKA HYXHBIN 3JIEMEHT, WIN
IIEJIKHYTh «MBIIIKON» MO IOJIF0 M, MEHAA 3HAYEHMsI B I10JI€ IIPU IOMOLIM POJIMKA «MBIIINY», BbI-
OpaTh HYXHOE.

JIist n3MEeHeHus 3Ha4YeHUH B IOJIAX 1 HEOO0XOAUMO ILENKHYTH JIEBOM KHOIIKON «MBI-
LIM» B TI0JI€ U BBECTU HOBOE 3HAUYEHUE C KJIABUATYPHI.

Pamka Pacuer mo Y

YcranasiauBaercs pacder 1mo ocu Y: nuHelnsnii (JIun) win norapudmuyeckuii (Jlor. (ab)).
OnopHoe 3HAa4YCHHE IS BBIYUCICHUS 1b Ui KaXkI0To KaHama 3a/1aeTcs B mporpamme Pegakrupo-
Banmue ¢aiiioB napamerpos (onucanue IporpaMmsl cM. PykoBoacTBo oneparopa, yacts 1).

IIpumeuanue: B pamke Pacyer mo Y BeIOMpaeTcs BapuaHT pacyera, a MaclTad oceil, B Ko-
TOPBIX HE 00XOAMMO OTOOpa3uTh rpaduk Mo MoydeHHbIM pacueTam, 3ajaercss B okHe Ilapamer-
pbl, KoTOpOe onucaHo Huxke (MyHKT 14.2.3 HacTpoiika BHemHero Buaa moJisi rpagpuka AUYX).

Pamka YpoBenn 0 1b

ConepXUT €IMHCTBEHHOE I10JIE€, KOTOPOE CTAHOBUTCS JOCTYIHBIM JJIsi U3MEHEHUH NpU U3-
MEPEHUH OTHOCHUTENIbHBIX 3HAUEHUH aMIUIUTYJ CUTHAJIOB. B 3TOM ciyuae, eciiv Ha 3a/JaHHOH 4a-
CTOTE aMIUIMTYy/a M3MEPsIeMOro CHUrHaja OoJiblle aMIUIMTYJbl OMOPHOIO KaHajla, TO IpaHK Ha
3TOH wacTore OyneT jexaTh B obimacté >1, ecnm amMImMTyqa MU3MEpSIEMOro CHTHaja MEHbBINIE aM-
IUIUTY/Ibl OTIOPHOTO KaHaja — B o0nactu <1. 3HaueHue Yposenb 0 nb ucnons3yercs pisa ynodcrsa
MHTEPIpPETANNH TOTYIeHHBIX pe3yabTaToB. B mpumepe Ha pucynke 14.3 yposens Hyis paseH 0 1b,
3HAYUT B OOJIACTSX YACTOT, HA KOTOPBIX I'pa(UK JIEKHUT BbILIE HYJIS, aMIUINTYy/Jja CUTHANA, COOTBET-
CTBYIOILIETO 3TOMY IpauKy, O0JIbIle aMIUINTYABI OIIOPHOTO KaHaIa ¥ HAa000POT.

IIpu noBepke naTuukoB yacTo B nojie YpoBeHnb (0 1b yka3piBacTCcsi HOMMHANIBHAS YyBCTBU-
TENILHOCTD JAAaT4YMKa Ha OMOPHOI YacToTe (noapoduee B myHkre 14.3.1 IloBepka BUOPOIATYHKOB)

EE Mame penne AYX (8 kananoe) : 90,00% Octanoch : 00:00:25

Tun passepren Haw. vac- Kan. vac- Ypoeere. B Hdaurens- CropocTs, Tek. vac- " @eicTpo (0.12) (OcTaHoEHTE
CHrHana Tora, My Tora, My HOCTE, C Mu/c Tora, My & wenaenno [1c]

& Mor. aE) | = 10 | &0 [ 2 | =m0 | 2 | 55,000 R —

YposeHs 0 ob

 MNun

il

rd Mio Il Mz B M3 B M4ic Bl M5l Mesn @ T @ T s @

L \ [=| | El =] | =] | = | El =] | =] | El
ShaveHua no'y' [~ DC/AC [T DCsaC [ DC/AC [ DC/AC [~ DC/AC [ DC/AAC [ DCAAC

& CK3

Yposews | 042 | om0 | o0 | oo | oo [ oez

AUX
HacTota = (T} Koapduanent T= 433506 FoadfiMiMenT 2= 768505
FoadduumnesT 3= 616206 Koaduument 4 = 0.000g5 FoadduuredT 5= 1.5500E
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20
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AKawre... Maur ustepenia... 90,00% OcTanoce : 00:00:25

Pucynox 14.3

14-2



ZETLab ITporpamma U3SMEPEHUE AUX (8 KAHAJIOB)

Pamxka ITapaMeTpbl reHepaTopa

B cnucke Tunm pa3BepTKH CHrHaJIa BbIOMpaeTcs 3aKOH M3MEHEHUsS YacTOThI: JIMHEHHBIN
(JIun) nnm sxcnioHeHManbHEIN (Jlor).

B nonsax Hau. yacrora, I'u u Kon. yacrora, I'i yka3sIBaroTCs COOTBETCTBEHHO HAayajIbHas
Y KOHEYHAas 4acTOThI 1Jisi cHATust AUX.

B none YpoBens, B yka3zbiBaeTcs ypoBeHb CUTHAJIA, KOTOPBIM NIOJAETCS C TEHEPATOpa.

B none [iMTeILHOCTD, € 33J]aCTCSI MHTEPBAJl BpEMEHH, B TEUEHHUE KOTOPOro OyjeT mpoBe-
neHo cusatue AUX.

B none CkopocTh oToOpaxaercsi ckopocTh n3mepenuss AUX, T.e OTHOIIEHUE YaCTOTHOIO
JUana3oHa K JJIUTEeNbHOCTH u3Mepenui. [lpu nuHeiHol pa3BepTKe curHaia CKOpocTh 0ToOpaxkaeT-
cs B I'/c, mpu norapudmudeckoit — B okt/mMuH. [Ipu u3menenun 3nadenus B nosie CKOpPOCTh, aB-
TOMATUYECKHU MEPECUUTHIBACTCS 3HaYeHUE N0Jis1 JINTeIbHOCTD.

Bo Bpems uzmepenuii B mose Tek. yacTora, I'n oToOpakaeTcs 3HaYCHUE TEKYIIEH YacTOTHI
W3MEpPEHU.

Pamka Bp. xapakTepucruka

BriOupaercs tvn ycpennenus. s yCTAaHOBKY BPEMEHH YCPEIHEHMS HAXaTh HA IEPEKIIIO-
yarellb BpEMEHH YCPEIHEHHs JIEBOU KIIABUILEH «MbIny. [lepekmodarens G yCTaHaB-
nuBaeT Bpems ycpennenus 0,1 ceKyHIbI, IPH 5TOM aMIDIATY/IA IPAaBMILHO U3MEPSETCS ISl CUTHA-

-

na ¢ gactotoii He Menee 20 I'ui. Tlepexmouarens &ieane  YCTaHaBJIMBACT BPEMS yCPETHEHUS
1 cexyHny, IpH 3TOM aMILIUTY/Ja [IPaBUIIBHO U3MEPSAETCS [l CUTHAlla ¢ 4acTOTOM He MeHee 2 ['m.
' | ycTaHaBJIMBAaeT BpeMsi ycpeaHeHus 10 cexkyHn, mpu 3TOM am-
IUIMTY/a MPAaBUIBHO U3MepsieTcsl A curHana B puanaszone ot 0,2 I'u. no (wacrora auckperusa-
un)/25. Yacrora auckperusanuu ykasbiBaercs B nporpamMe Hacrpoiika mapamerpo AL u
LAII (PykoBoacTBa onepartopa, dyacth 1). Hanpumep, ains ananuzatopa crniekrpa A17U8 ycrano-
BUJIM 4yacToTy auckperuzauuu 25 000 I'u, npu ycraHoBke BpeMeHu ycpeaHeHus: 10 cexyHnn, mpa-
BIWJIBHOCTD PE3YJIbTATOB MU3MEPEHUH obecrieunBaercs B yactoTHoM auamaszone 0,2 — 1000 I'iy

Pamka 3uayenus no Y

BriOupaercst Tun npenctaBieHus no ocu Y: cpenHekBaapaTuuHoe 3HadeHue (CK3) nnm nu-
KOBO€ 3HAaUE€HUE aMIUIUTY bl CUTHAJIOB.

Pamka ITapaMeTpbl n3mepenus AYX

B nporpamme U3mepenust AUX (8 kaHan0B) nMeeTcss BO3MOXKHOCTh OJJHOBPEMEHHOIO HU3-
MEpPEHHUs aMIUTUTYJHO-YaCTOTHOM XapakTepHUCTUKU Mo § kaHaimam. HoMmepa kaHajioB uAyT IO IO-
psaaky ¢ 1-ro no 8-oii.

JlJi BKJIIOYEHHS KaKOT0-JIM0O KaHajla HeoOXOIMMO YCTaHOBHUTH (PJIaXKOK CJIeBa OT €ro Ho-
Mepa M B CIIUCKE 110/ HOMEPOM BBIOpaTh KaHaJ, 10 KOTOPOMY OYAYT MPOBOAUTHCS U3MEPEHUS.

CripaBa OT HOMepa Ka)/0ro KaHajla pacrojiaraeTcsi HHAUKaTop, KOTOPBIA 0TOOpakaeT 1BET
rpaguka 1o cCOOTBETCTBYIOIIEMY KaHany. [Ipy HaxxaTuu JeBOM KHOMKON «MBIIIN» HA 3TOT UHAUKA-
TOp OTKPBIBAETCS CTAHIAPTHOE JUAJIOTOBOE OKHO I BbIOOpa 11BeTa. BrIOpaB HOBBII IIBET M HAXKaB
kHOnKy OK B 3TOM OKHE, MO’KHO U3MEHUTH L[BET rpaduka.

[Ipu ycranoBke ¢uaxkka cieBa oT Haanucu Omn. kaHaia nporpamMa U3mepenne AUX (8
KaHaJI0B) Oy/leT pacCUMTHIBaTh HE aOCOJIOTHBIC 3HAYEHMS aMIUTUTY/bI, @ OTHOLICHHE aMILIUTY]
Ka)XIO0r0 CHUTHalla K aMIUTUTYZE OMOpHOro kaHaia. ONMOpHBIN KaHal BBIOMpAeTcss B CHUCKE, IO-
SBUBIIIEMCS MO HaaAmuCchio On kaHaa. B 3aBucuMocTu ot Toro, yctaBieH ¢uaxok On. KaHaJa win
HET, U, €CJIM YCTaHOBJIEH, KaKOW KaHall BBIOpaH B KauecCTBE OMOPHOIO, Pe3yJIbTaThl pabOThI Mpo-
rpamMMbl U3mepennst AUX (8 kaHan0B) OyayT pa3HBIMHU:

* ecnu (naxxok On. KaHaJA HE YCTaHOBIJIEH, TO pe3yJIbTaToM padOThl MporpamMmbl OynerT
3aBHCUMOCTh a0COJIIOTHOTO 3HAYEHMS OTKIIMKA CUCTEMbI OT 4acToThl. IIpu 3TOM 3Ha4YeHUs aMILIu-
Tyzbl OyAyT MOJIy4YEHBI B €UHUIIAX U3MEPEHUS KaHana (IIpH BbIOOpE JIMHEWHOTO 3aKOHA JJIs pacye-
Ta 1mo ocu Y).
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[Iporpamma USMEPEHUE AUX (8 KAHAJIOB) ZETLab

+ ecnu (pnaxxok On. KaHaJ yCTaHOBJIEH U B KaueCTBE OMOPHOTO KaHayla BIOpaH BXOJHOM
CUTHAJI, TO TMOJy4eHHBIN rpaduk Oynaer mpeacTaBisTh coboil HenmocpeacTtBeHHO AUX — T.e. OTHO-
[ICHHE aMIUTUTY/AbI BBIXOJHOTO CUTHaa K BXOJHOMY.

+* ecnu (prnaxoxk Omn. KaHaJ YCTaHOBJCH M B KAa4eCTBE OMOPHOTO KaHal BHIOpaH IpYroi
BBIXOJHOM CHTHAJ, HO PE3yJIbTaTOM paboThl MporpaMmMbl Oyaer otHouienne AYX IByX TOuek CH-
CTeMbl. DTO HEOOXOAUMO, HalpUMeEp, MPH MOBEpKe BHOPOJaTYMKOB (moxpobHee B myHkTe 14.3.1
IToBepka BUOPOIATYHKOB)

®naxxoxk DC/AC 1mo3BoJII€T YCTAHOBUTH BXOJHOM CHTHAJI 11O MOCTOSIHHOMY ((J1a)KOK ycTa-
HOBJICH) WJIU TepeMEeHHOMY ((J1a’koK COpOIIIEH) TOKY JJIsl KaK0ro BKIIOUEHHOTO KaHana. Hampu-
Mep, 3aBUCUMOCTb KO3(PHIIMEHTa HEIWHEHHBIX UCKaKEHUH OT 4acTOTHI MU3MEPSIETCs 1O MOCTOSH-
HOMY TOKY (moapo6Hee B mynkre 14.3.2 3apucumocts KHHU ot yacrorsi).

CrpaBa OT HaANMCH Y POBEHb MO KaXKIbIM BKIIOUEHHBIM KaHAJIOM PAcCIojiaraeTcs moJje, B
KOTOPOM BO BpeMsl U3MEPEHUN 0TOOpaXkaeTcsl TeKyIui ypoBeHb curnana. [loa kaxaplit Takum 1mo-
JeM HaxoauTcs uHAnKaTop MHTerpajibHbli YpOBeHb CUTHAJA , KOTOpBIN MOKa3bIBAET
MHTETPAIbHBIA YPOBEHb CUTHAJIA U Meperpys3Ky. Eciau ypoBeHb cUTHAJa MPEBbIIaeT MAaKCUMAIbLHO
JOTYCTUMBIA YPOBEHb, HHIUKATOP CTAHOBUTCS MOJIHOCTHIO KPAacCHOTrO I[BeTa, 0e3 YepHOIl mpaBoii
yacTtu. [IpaBelii Kpail HHAMKATOpPa OCTAETCS KPACHBIM JI0 TE€X IIOP, ITOKA IMOJI30BATENIb HE HAXKMET
Ha HEro JIEBOM KHOMKOW «MBIIIIN.

Kunonka 3anmyck

ITocne Haxxatus Ha KHOIIKY 3anyc1c IIporpaMma Ha4WHaCT U3MCPCHUAA. HpI/I 3TOM Ha3BaHUC
KHONKK MeHseTcsa Ha OCTaHOBUTHL U Ha)KaTHC Ha HeEe IMPpUBOJAUT K OCTAHOBKC I/I3M€p€HI/II7L ITocie
OCTAaHOBKH, IPOAOJIKUTE U3MCPCHUA HEJIB3d, U IIPHU ITIOBTOPHOM HAXATHU HA KHOIIKY 3anyc1c IIpo-
T'paMMa HAYUMHACT U3MCPCHUA 3aHOBO.

Kuonka 3anucath

[To oxoHUaHUU HW3MEpPEHUN aMIUTUTYAHO-YaCTOTHOM XapaKTePUCTHUKU CTaHOBUTCS JOCTYII-
HOM KHOIKa 3amMcaTh, HAXKATHE HA KOTOPYIO OTKPBIBACT CTAaHAAPTHOE JUAJIOTOBOE OKHO 3aIHMCH
pe3ynbTaToB B ¢aiin. B 3ToM okHe mpezsiaraeTcst BBECTU UMs coxpaHsiemoro ¢aiiina u yka3ath Ju-
pekTopuio sl coxpaHeHusi. Daiin coxpaHsercss ¢ pacummpeHueM *.0tn U MMeeT CIeAyIOILYo
CTPYKTYpPY: BHaYaje MJICT OMUCAaHUE AaHHBIX (CM. Tabmuiry 4.1), manee uayTt naHHbie B Gopmare ¢
TJIaBaIOIIEH 3aIsITOM, B KAUEeCTBE pa3JeuTels JpOOHOM U 1IeTT0N YacTH YKCiia UCTIONb3yeTCs TOY-
Ka.

Tabmuua 14.1

Crpoxku aiina

Omnucanne

M3mepenne AUX (8 kaHasoB)

Ha3BaHHE NPOTPAMMEI

Curnanl3 Curnanl4

Ha3BaHHs KaHAJIOB

MyCTasi CTpOKa

Twun curnana: Jlor

THUII Pa3BEPTKHU CUTHAIA

Yacrotusiit guana3oH: 1 ' - 5062.5 I'n

HavdaJlbHas U KOHCYHAas 4aCTOThI

JmtensHOCTh M3Mepenuit: 300 cex

JAJIATEIbHOCTD IPOBEICHUA H3M€p€HHI7[

Jlata: 17.09.2008

JlaTa Hayana 3amnucu (aina

Bpems: 18:11:54

BpeMsI Hadaa 3amucH (aiina

Yacrtora Curnainl3 Curnanl4 3aroJIOBKH CTOJIOLIOB JaHHBIX
I'ng nb nb €IMHUIBI U3MEPEHUSI JAHHBIX
Pamka AUYX

B pamke AUX pacnonaraercs nojie rpaduka aMIuidTyIHO-4aCTOTHOM 3aBUcUMocTU. B ne-
TeHJIe 0TOOPaKat0TCsl 3HAUEHUS YAaCTOTHI M aMIUIUTY/Ibl CUTHAJIOB, KOTOPBIE MIOKA3bIBAET KypCop.

Jlns 3akpbiTHs OkHa mporpammbl U3mepenune AUX (8 kaHajioB) HE0OXOAMMO HaXaTh
KHOTKY [E], pacrionoKeHHyI0 B IPaBOM BEPXHEM YIJIy OKHA.
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ZETLab ITporpamma U3SMEPEHUE AUX (8 KAHAJIOB)

14.2.1 YnpaBJ/jieHue KypcopoM U MacluTadupoBaHue rpagukoB

Ilepemerienne Kypcopa Ha Hy’KHYIO 4aCTOTY OCYLIECTBIISIETCS HECKOIBKUMH CIIOCOOaMHU:

- IIOCTAaBUTh KypCOP «MBIIIN» HA HYKHYIO YaCTOTY M HAa)KaThb HA JIEBYIO KHOIIKY;

- IIPH IIOMOIIM POJIUKA «MBILIN;

- IIpH IIOMOIIM KHOMOK «A» - BieBo; «D» - Bpaso.

MacutabupoBaHue YUCIOBONH OCH MPOUCXOIUT IPU NMOMOIIM MAHUIYJISATOPA «MbIlIbY. [1e-
pemenias ykasaTelb «MBIIIW» BIOJIb OCEH, yKa3aTellb, B 3aBUCUMOCTH OT CBOETO MECTOHAXOXKIE-
HUs, MEHsIeT BHEIUHUN BuA. Hano moxknarees, Korjga ykasaTellb «MbILIM» IPUMET HY)KHBIM BHEIII-
HUI BU U, TMOO INEIKHYTh JEBOH KHONKOW «MBILIN», THO0 MPOKPYTHTH «POJIHK». PacTsmkenue

WIH CKaThe TpaduKOB MPOUCXOTUT MPU MOMOUIM yKa3aTelssd BHAA: +*, 4+ — ISl TOPU30HTANb-
HOM ocu 1 ] , * — Ui BepTUKanbHOU ocu. CABUHYTH rpaduku BIPaBO-BIEBO HIIM BBEPX BHU3
MOJKHO TIPH MOMOIIHM yKa3aTels +—, — — JUIA TOPU3OHTaNIbHOM ocu m | , | — ;s BepTHKais-

HO# ocu. Ecnm mocTaBHTh «MBIIIE» B HA4ajao KOOpAWHAT, TO YKa3aTcCjib IMPHUMCT BUI X . HpI/I

Ha)XaTUW HA yKa3aTellb TAaKOro BHJIa BBIMIOJHSAETCS KOMaHJIa «aBTOMACIITa0MpOBaHUE» MO ocH Y
(aBTOMAacIITAOUPOBaHUE MPOUCXOAUT MO YPOBHIO CUTHATIA).

14.2.2 Tlepenoc rpaduyeckoii U YnciaeHHOH HHPOPMALMH B TEKCTOBBIE PeIaKTOPHI

JIJis KomMpoBaHUS BUAMMOM YacTh Tpaduka MPU aKTHBHOM OKHE MPOrPaMMbl Ha)KMHTE
KoMOuHaiuio kHomok kiaBuarypel Ctrl + C. I'paduk 3anumercs B 6ydep Clipboard B ¢opmare
*.bmp. BeraBute rpaduk B r000M TEKCTOBBIM JOKYMEHT MOXHO OJJHOBPEMEHHBIM Ha)KaTUEM Ha
kHonku KiaaBuatypel Ctrl + V wim HakaTHeM Ha MpPaByl0 KHOMKY MBIIIA U BBIOOPOM B TOSIBHB-
IeMCsl MEHIO KOMaH 16l BeTaBUTB.

Jlnst komupoBaHus conpoBouTesbHON nHpopmarmu B 0ydep Clipboard B dopmare penak-
Topa Tekcta Word npu aKTHUBHOM OKHE NMPOrpaMMbl HO)KMHUTE Ha KHONKY KiaBuarypbl T (aTtus-
ckast) win E (pycckas). BeraButh 3Ty HHDOpMAIHO MOXKHO B J1t000i gokyment Word MoxHO o11-
HOBPEMEHHBIM HakaTueM Ha kiaBuinu Ctrl + V wiu HakaTieM Ha MpaByr KHOMKY MBIIIU U BBIOO-
pPOM M3 MOSBUBIIETOCS MeHI0 KoMmaHIsl BeraButh. ConmpoBoauTensHas WHGOpMalus UMEeT cle-
IYIOUIYIO0 CTPYKTYPY: B MEPBOH CTPOKE MHUIIETCS YaCTOTA, BO BTOPOH M MOCIEIYIONNX — Ha3BaHUS
KaHaJIOB, PSI0M 3HAYSHHsI YACTOTHI U aMIUIUTY/l CUTHAJIOB, KOTOPBIE TTOKA3bIBAET KypCop.

Jlnst konupoBanus 1uppoBoi nHbopMalu BUIUMOil dactu rpaduka B 6ydep Clipboard B
dopmate Excel mpu akTHBHOM OKHE MPOrpaMMbl HAKMHTE KHOIMKY KiaBHATypbl N (JaTWHCKas)
win T (pycckas). BeraButhb 3Ty HH(bOpMAIUIO MOXKHO B JIF000# n0oKkyMeHT Excel MokHO omHOBpe-
MEHHBIM Ha)KaTHeM Ha KiiaBuiy kiaBuatypbl Ctrl + V win HaxkaTreM Ha MpaByO KHOIMKY MBIIIH U
BHIOOPOM U3 TOSIBUBIIETOCS MEHIO KOMaHAbI BeTaBUTh. MBI OMTYyYHM CIIEIYIONIYIO HHPOPMAIIUIO:
CHavaJyla uIeT COnpogooumenvHan ungopmayusa (cM. adb3all Bblille), Aajgee UAYT AaHHbIE B popma-
te Excel.

14.2.3 Hacrpoiika BHelHero Bujaa noJus rpagpuxa AUYX

[Ipu HaxaTWu Ha MPaBYIO0 KHOMNKY MBIIK Ha rpaduKe MOSBISETCS JOMOTHUTEIBHOE OKHO
napaMeTpoB rpaduka ¢ naTeio BkiIagkaMmu. Ha mepBoii Bkiagke (pucyHok 14.4) macTtpaumBaroTcs
napameTpsl oToOpaxkeHus. TuIbl TUHUN TrpadUKOB MOTYT OBITh B BHJE T'OPU3OHTAJIBHBIX JMHUMN
(cTymeHek) Uiy B BUJE JIOMAHBIX JIMHUNA. Takxke peryiupyroTcs HapaMeTpbl 0TOOpaxKeHHs KaX10T0
U3 TpaKOB, I[BET, TOJIINHA, 3aKpallliBaHKE (3aN0JHEHNE) 00IacTH MO rpauKOM.

Ha pucynke 14.5 nmoka3zaHo OKHO JUIsl peryJMpOBaHUSl MapaMeTpoB CETKU. B »TOM okHe
MO’KHO BKJIIOUATh WJIM OTKJIIOYaTh OTOOpakeHHWE FOPU3OHTAJIIbHON M BEPTUKAIBHOW CETKH U pas-
METKH ceTKU. Taxke B 7TOM OKHE 3aJaeTcsi 001acTh BUAUMOCTH (00J1aCTh OTOOpakeHus1) rpauKoB
— BEPXHsA — HIKHSS TPAaHULIBI U JIEBas - TIpaBasi FPAHULIBI TPaQUKOB.

Ha pucynke 14.6 mokazaHo OKHO JUIsl peryJUpOBaHHs IapaMeTpoB CeTKH. B 3ToMm okHe
MO>KHO BBIOMPATh pa3Mepbl MIPUPTOB U LIBETA CETKHU, Kypcopa, (poHa, pa3METKH OCeH, JIEreH/IbI.
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[Iporpamma USMEPEHUE AUX (8 KAHAJIOB)

ZETLab

MapaMeTpsi ® MapameTpbi ® MapaMeTpsi X
Maparerpes cemin | Ugeta n wpndmer | Haamwes | Wicana | MapameTpel 0ToBpakEHHa MapareTpel oTobpaeHHa
MapameTpel 0TOBPaKEHHS MapameTpe! ceTkH ] LigeTa n wpudiTel ] HaanHce ] Wikana ] MapameTpel CETRA UgeTa 0 wpkdiTe! ] Haannce I LWkana ]
TH MHHHA Thn oced Wkt
" FopHsoHTansHbIE % MNoMaHHsle: Pasml—eTKn aeen "
v BepTHKansHaA v [OpH3OHTaNEHEA 12 Pasmep wpnbTa (0T 8 40 30
NapaneTpel rpadika DA (7 0 )
THHKK CETRR
Curvanz  w| EBwifiop karana ¥ [opHsOHT aneHele ¥ BepTHeantHee e
BET rpadiia %
¥ Crobpanate rpaduk w T PaHHLEI BHAHMOCTH G [PEEEA) A
2| TonwHHa AMHKi rpadwica (ot 1 40 5) ‘ 1187.243 BepxHAs | 1 ez Kypcop NereHaa
3ananHeHHe
(* Bes zananHeHwa " C zanonHeHHem ‘ -107.926 HwHan |506U-312 Mpasan Pon
- =
TTRHMEHHTE OTHEHHTE MpHMEHHTE OTHEHMTE. MpHmennTE OTMEHNTE
Pucynok 14.4 Pucynok 14.5 Pucynox 14.6

Ha pucynke 14.7 noka3aHna 3akiajka /s Haanucu Ha rpaduk. Ha aToit 3akinaake BeiOupa-
eTcs mpudT 1 HabUpaeTcs TEKCT

Ha pucynke 14.8 nokasan ¢parment pabouero okua nporpammel U3mepenne AUX (8 ka-
HAJIOB) C JOIOJIHUTEIbHON HHpOpMaLueit

Ha pucynke 14.9 nokazana 3akiiajka AJisg BBIOOpa FTOPU30HTAILHON U BEPTUKATIHHON IIKABI.
BeprukanpHasi mkaga MOKET OBITH IpEICTaBlieHAa B PAaBHOMEPHOM, JIOTAPU(PMHUECKOM U JCIH-
OenbHOM BHJIE. ['Opr30OHTaNIbHAS IIKAIa MOKET ObITh MPEACTaBIeHA B PABHOMEPHOM, Jorapudmu-
YEeCKOM WU 1/n-OKTaBHOM (JJOJICOKTaBHOM) BHIE.

MapameTpb! oToBpaNeHKa ] MapameTpb! oToBpaNeHIa |
NaparMeTpEl CETEH ] LlEaTa M wpHdTel  Haamce ]LLIKana ] MapamMeTpEl CETEH ] LigeTa 1 wpHdTE! I Haanwee  LWkana
Lol BEpPTHKANEHEA Wkana [OpHEOHTANEHES WKana
¥ MokazaTe Haankce T N
e b
Ecm - " PaEHOMepHaA % PaeHoMepHaa
Yactota= 100.54 [y,
¥] " Morapudmiieckan " Norapudmmqeckan
Tecm Ne 5
* JeunbensHan " 1/n okTaeHaA
1000
MpHMEHHTE. CTHEHHTE PI/ICyHOK 148 M m
Pucynok 14.7 Pucynok 14.9

Jlns coxpaHeHUs BHECEHHBIX M3MEHEHUH U BbIXoAa M3 okHa Ilapamerpbl HE0OXOIMMO
HaxaTb KHONKY IIpuMeHuTh.

Beixon u3 okna Ilapamerpsbl 6e3 COXpaHEHHs HAaCTPOEK OCYLIECTBISETCS Ha)XKaTueM Ha
KHOMKY OTMEHHTb, Tu00 Ha KHONKY (|, pacrooKeHHYI0 B MPABOM BEPXHEM YIJIy OKHA, JHOO
Ha)kKaTHeM J1I000i KHONKOM «MBIIIN» Ha J1I000€ MECTO 3KpaHa, He 3aHMMaeMoe okHoM Ilapamert-

PblL.

14.3 Tlpumepsnl

14.3.1 IloBepka BUOPOAATYNKOB

B nannom mpumepe OyzaeT onucaHa moBepka BUOpojaTynka B cootBeTcTBuu ¢ MU 1873.
Ha pucynke 14.10 mpuBeseHa cxema MOJKITFOUEHUS TaTYMKOB K BUOpocTeHay. Takoil cro-
co0 KperuieHHs!, KOraa ¥ MOBepsieMblii 1 00pa3lOBbI TaTYMKU YCTAHOBJIEHBI B OJHOM M TOW e
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ZETLab [Mporpamma USMEPEHUE AUX (8 KAHAJIOB)

TOYKE BUOPOCTEH/IA, MO3BOJISIET YCTPAHUTh BIUSIHUE HEPAGHOMEPHOCMU PACHpedesieHus: Nos 6U0-
payuu o BUOPOCTEHTY.

MoBepsaembIin JaTdnk

Obpa3uoBbin ﬂawh

Pucynox 14.10

B sTOoM MOxHO yOemuThes, oOpatuBmmch K pucynky 14.11, roe npencraBiensr AUX BuO-
POCTEH/1a, CHATHIC T10 IMOKa3aHUSIM 00pa3IoBoro (rpaduk 4epHOro IBeTa) U MmoBepseMoro (rpadux
KpacHoOro 1Bera) aatunkoB. O0a rpaduka UMEIOT OAMHAKOBYIO (popMy, xapakrepusyromyo AUX
BUOPOCTEH/Ia B TOUKE KPEIUJICHHs TaTYUKOB. JIJIs MOTydYeHHs STUX 3aBHCUMOCTEH M3MepeHus Mmpo-
BOJIMJIMCH OTHOCUTEIIFHO OTIOPHOTO KaHajla — FeHepaTopa BXOAHOTO CUTHAIA.

2 Mame peHue AYX (B kananos) @lﬁl@

Pacuer no'’
& My,
" Mor. [nB]

YpoeeHe 0 ab

3HaueHua na Y

“ CK3
" Mukosoe

AU

0.0015

0.001

0.0005

ﬁ? 0n. kaHan

TMapameTpel reHepaTopa

Tun paseeprky  Hau. uac- KoH. uac- Ypoeere, B Odaurens-

CHrHana Tora, My TaTa, [y HOCTE, C

Bp. %3pakTEpMCTHES
" foictpo [0.1¢)
" meanenHa [1c)

CropocTe, Tek. yac-
OKT/MUH Tora, [y

3anycTure

[Aor ~ [ [ 500 [ 15 IREE]
NapareTpe U3MEpEHIHA A
Vin Bl Foa BTl

2 | 500,000

Jarwcate

B ros @ Feqd @ T @ e W

1+ cEeprMEnnEHHD

1 urenepampj |Bng‘rp j |ernan2 j ‘ J |

YacTota= 138314

[ DC/AC [~ DC/AC [ DC/AC

YpoeeHs
I I .

KoagduumenT 1 = 0.0004 gimB

El = Ell =) | [

KoadduumenT 2= 0.0003 g/mB

100 ru

Wameperia sakoHyeHs!. .

Pucynox 14.11

14-7



[Iporpamma USMEPEHUE AUX (8 KAHAJIOB) ZETLab

N3 pucynka 14.11 oueBHUIHO, YTO HA OTHOIICHHE YaCTOTHBIX XapaKTEPUCTHUK JTaTYUKOB, 3a-
KPEIUICHHBIX B OJHOM Touke, He moBiusier AUX BuOpocrenna. Takum obpa3om, At TOTO YTOOBI
nonyynth AUX moBepseMoro Jardvka OTHOCHTEIBHO 00pa3IloBOr0, HEOOXOJUMO B KadyeCTBE
OTIOPHOTO KaHaJla UCTIOJIb30BaTh CUTHAJ ¢ 00Pa3I0BOr0 JaTYhKa.

= Mame penne AYX (B/xananon) E]|E|@
Pacuer no'y [apareTpel reHepaTopa Bp. #apakTepucTHEa
& 1 Tun paseepTid  Had, 4ac- K.oH. yac- YpoeeHe, B Oaqmene-  CropocTe, Ter. vac- ™ fbictpo (0.1c) 3anycTiTe
HH. CHIHaNa Tora, o ToTa, o, HOCTE, C OKT /M ToTa, o, * mennenno [1c)
 Nor. [aB] [ Mo - =z [ swo | =z = | BOLOOD || ceepumennerio Janucart
Ypoeers 0ok [apareTpel MarMeperua A4
Wionkaan W 1o I |7 2o @ T 30 @ T 4a W T 50 M B O |
1
lBrrn =] [Curmanz ~|| [-] | [-] | [] | [-] | [~} | [-] | [~
JHavenmAnoy | [ DC/AC [~ DC/AC
f+ CK3 YpoeeHs
Cnwecce |
AU
Yactota= 16119y, KoadduuMedT 1 =124.0030 mBig
o WY
100
10
10 100 y
WstEpeHUA 3ak0HYEHEL .

Pucynok 14.12

ITo monyuenHomy rpaduky (pucyHok 14.12) MOKHO ONMPEAEIUTh YYBCTBUTEIBHOCTD JaTUH-
Ka Ha onopHoi yactote. Ecnu B kauectBe ypoBHs 0 b MpHHATE 3TO 3HAaY€HUE, TO HOBBIM rpaduk
(pucynok 14.13) Gyner oTpakaTh YaCTOTHYIO 3aBUCHMOCTh OTKJIOHEHHS YYBCTBHTEIHHOCTH IMOBE-
pSEMOro JJaTYMKa OT YyBCTBUTEIBHOCTU Ha ONOPHOM 4acTOTe. DTO 3HAYMUT, YTO HA TEX 4ACTOTaX,
rjae rpaguK HaXOAWTCS HUYKE WJIM BBIIIE YPOBHS HYJsI, MOTPEIIHOCTh U3MEPEHHUM JAaTyuka pe3Ko
BO3pacTaer.

IIpuMeyaHue: yalle BCEro 3a ONOPHYI 4yacToTy npuHumaercs 160 I'u. Bo-nepBbix, moro-
MY YTO 3HaUY€HHE OMOPHON YacTOTHI HE AOJKHO ObITh KpaTHO 50 I'y 1 60 I'1y (mpoMblnuIeHHBIE Ya-
cToTEl B EBporie 1 AMeprKe COOTBETCTBEHHO). A BO-BTOPEIX, HA HTOH 4acToTe yckopeHHio 1 m/c?
COOTBETCTBYIOT BUOPOCKOPOCTH 1 MM/c 1 BHOponepemenieHre 1 MKM.
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ZETLab Tporpamma N3MEPEHUE AUX (8 KAHAJIOB)

£Z Mame pe e AUX (B rananog) @|ﬁ|@

Pacuet no'y MapareTpel reHepatopa Bp. RapakTepHcTHEa
 Mun Tun paseepTrd  Haw. wac- foH. vac- YpoeeHe, B Oaurens- CropocTh, Tek. vac- ™ Geictpo [0.1c) anycTuTe

CHrHana ToTa, [ ToTa, i HOCTh, © OKT/HH TaTa, o % meanero [1c]
' flor. [aE] [Nor ~| | 2 [ 500 | 2 [ 239 [ 2 | EOEO | || e emsprmemem Janucate

YpoeeHs 0 ab MNapateTpil HetepaHUA A3
W onkaan V1o Il T 2o @ T 2 @ T 40 W T 50 @ T o o O
2 Brgrp | [Curwanz ] | Ey [~ | ey -] | Ey [~ | [~

SHavenwA noy | [ DC/AC [~ DC/aC

* CK3 YpoeeHe
Couceoe | AR

B4R

YacToTa = 55.69 My, KoahdHuMeHT 1 = -0.04206
ak
20

-20

HSMEDEHHQ SAK0OHYEHBL ..

Pucynox 14.13

14.3.2 3asucumoctr KHU ot yacToThl

[IporpamMmMa AHa/IU3 HeJIMHEHHBIX MCKAKEHUH IIpeIHA3HAYeHa I U3MEPEHUN OTKJIOHE-
HUS (GOpPMBI CUTHANA OT (POPMBI HI€AIbHOM CHHYCOM Bl DTa MporpamMma MopokJIaeT BUPTYyaJbHbIN
KaHaJ — KO3 (ULIHEHT HeIMHEWHbIX UCKakeHui. A B nporpamme M3mepenune AYX M0xHO orpe-
nenutb 3aBucumocts KHU ot gacToTsL.

Jly1g 3T0r0 HE0OXOAUMO 3alyCTUTh 00€ MporpamMMmbl OJHOBpeMeHHO. B mporpamme M3me-
penue AUX B KauecTBe aHAIM3MPYEMOrO CUTHAJa BHIOpATh BUPTYaJbHBIN KaHaJ, MOPOXKIAEMbIH
IporpaMMoil AHAJIM3 HeJIMHEHHbIX UCKaxKeHUi. V3MepeHus npoBojsaTcs 6e3 OMOpHOro KaHaina,
T.K. B JAaHHOM Clly4yae He0OXOAUMO TMOJyUYUTh aOCOTIOTHBIE 3HAYCHUS KOd(DPuImeHTa HeTMHEWHBIX
UCKaXCeHUH Ha pa3HbIx yacToTax. T.k. KHHU saBnsierca MeieHHO MEHSAIOIUMCS BO BpEMEHHU CUTHA-
oM, To B miporpamme U3mepenne AUX HEoOX0AMMO YCTaHOBUTH BXOJIHOM CHUTHAN MO MOCTOSH-
HOMY TOKY, /uis yero yctanoButh (praxkok DC/AC. Ha pucynke 14.14 npuBenen gparment pabo-
Yero OKHa IMpOorpaMMbl ¢ apaMeTpaMu, HaCTPOCHHBIMU sl cHTUS 3aBucumoctu KHU ot wacro-
THI.

MapameTpel MEMepeHHa A
[ Onkanan v 150 |
EHIT Curn -

v DC/AC

Pucynok 14.14
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[Iporpamma USMEPEHUE AUX (8 KAHAJIOB)

ZETLab

Ha pucynke 14.15 npezacraBneH pe3ynbrat paboTsl nporpamMmmbl U3dmepenuss AUX (8 ka-
HAJIOB) - 3aBHCHUMOCTh OT YacTOThl KO3((dullMeHTa HETMHEWHBIX MCKAKEHUH Uil aHaiIu3aTropa

cnektpa A17US.

WamepeHne AYX (8 kaHanos)

PacuetnoY

MapaMeTpel reHepaTopa

Tun paseepTKH
cHrHana

KoH. yac-
ToTa, My

Haw. vac-

® [H. ToTa, My

YpoBeHs, B

AnuTens-
HOCTE, ©

CropocTe,
OKT/MHH

Tek yac-
ToTa, My

Ep. xapakTepucTHika
" geictpo (0.1c)
@ rMeanenHo (1)

FaNYCTHTE

ALK

Yactota=1013.87 My,
%%

FHI Curnant = 0.01 %

0.025

0.0z

0.015

001

0.005

100

M3MEPEHWSA 3BKOHYEHEI

" Mar. (a6) [Mor ~|[ o [ 1eom 1 (GEE 1 [ 12000.000 Y ——— Janucatk
MapareT e HarepeHHA A4
[~ onkanan ¥ 14 2 M 30 W [ 45 W I~ [ ] [ = I~ = I [
[k Cura > | | [-] | [ | [ | [ | [ | [-] | [ |
3HadeHMa na Y [v DC/AC
® CK3 YpoeeHs
" Mukoeoe _

ry

14.3.3 AYX BbInpssMHUTE/IS

Pucynok 14.15

Ha pucynke 14.16 npezacraBieHa cxeMa BbIIpAMUTENS. [ MOMydeHus: 3aBUCUMOCTH 3(¢-
(EeKTUBHOCTH TaKOW CXeMbI OT 4acToThl B mporpamme U3mepenns AYX (8 kanas0B) He0OX0AMMO
HPOBOJUTH M3MEPEHUS BBIXOJHOTO CUTHANA MO MOCTOSHHOMY TOKY (32 3TOT HapaMeTp OTBEYaeT
¢dnaxxok DC/AC). Pesynbrarhl paboThl mpenctaBieHsl Ha pucynke 14.17. Tlo nonyuennoint AUX
MOYKHO OIIPEJIIUTh ONTUMAIbHBIN YaCTOTHBIN TMana3oH paboThl BBITPSIMUTEINS.

7

gy
V)]
EX0.
o —_
\v4
Pucynox 14.16
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ZETLab

5 Mame penne AYX (8 kananog)

[Mporpamma USMEPEHUE AUX (8 KAHAJIOB)

Ep. xapakTepucTika

—Pacuer no ¥~ [~ MNapameTpel reHepatopa
el Tun paseeprky  Hay. vac- Kon. vac- Ypoeere, B dovrens- CropocTe, Tek. vac- " Brictpo (0.1c) JanycTHTe
L5 curHana Taora, [y ToTa, [y HOCTh, © Mu/c Tora, [y  neanenno (1)
& flor. [aE) [ M B R B R [z [ 10 | 2800000 || & ceepsmennerio Janucars

—Jpoeere 006 - [~ MNapameTpel MSMEpEHHA A
v 0n. kaHan

Viao B Tz @ T3 @ Mool Moo @ e @ @ Hes O

—

1 IrEHEDaTUD;I ICMrnan‘I ;I ICHrnan‘I ;I ICMrHanZ ;I ICMrHanZ ;I ICMrnan2 ;I ICMrHanZ ;I ICMrHanZ ;I ICMrHanZ ;I

— 3naueHua no'' | [T DCAAC

& CK3 YpoeeHs
Coecee || | T
A
Hactora= 140000y Koadduunent 1 =-25.83606
il
-26
-26.2
-26.4
-26.6
-26.8
=27
400 EOO 200 1000 1200 1400 1600 1800 2000 2200 2400 2600 m

W 3MEpEHIA 38K OHYEHE!

Pucynox 14.17
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ZETLab [Mporpamma USMEPEHUE AUX/DUYX

15 Mporpamma U3SMEPEHUE AYX/®YX

15.1 Ha3zHayeHHe MPOrpaMMbl

[Iporpamma H3mepenne AUX/PYX (mo 4 kaHana) npegHa3HaueHa s OLEHKHU aMIUIU-
TyaHO-9acTOTHBIX (AUX) u ¢pazo-yactoTHbIX (PUX) XapaKTEPUCTHUK U3MEPHUTEIIBHBIX TPAKTOB. [y
OLICHKH 3THUX XapaKTepUCTUK ¢ Bbixoja monyis LIAIl momaercs yacTOTHO-MOAYIMPOBAHHBIA CHUT-
Hal (UKCUPOBAHHOTO YPOBHSI U ¢ BbixoAoB Monyisi ALl cHumaroTcs 3HadeHHs] MHTETPAIIbHOTO
ypoBHs curHaiioB. M3mepenne AUX MoxeT ObITh Kak aOCOJIOTHBIM, TAK U OTHOCHTEIBHBIM, H3Me-
penne ®UX ocymiecTBIseTcsl OTHOCUTEIBHO BRIOPAHHOTO OMOPHOTO KaHaia. M3mepenne u AUX u
OYX MOkKeT mpOoU3BOAUTHCS MO 4 KaHaJlaM OJHOBpeMEeHHO. Takke B mporpamme mpeaycMOTpeHa
BO3MOXKHOCTbH 3aITUCH PE3YJIbTaThl pabOThI B (hai.

[Ipu nmomouu AaHHOW TMPOrpaMMbl JIETKO OIEHUBATH, HAIPUMEP, AMILIUTYAHO-YACTOTHbBIC
XapaKkTepucTuKu BuOpocTeHA0B. [lo pesynbraraM u3MepeHUN MOXKHO ONpPENeIuTh pabouuii ya-
CTOTHBIN IMaNa30H U PE30HAHCHBIE YaCTOTHI BHOPOYCTAaHOBOK.

15.2 OnmucaHue mMporpaMMbl

Jns 3anycka nporpamMvbl Usmepenne AUX/®UX (no 4 xaHajia) HeoOXOAMMO B MEHIO
Metposiorus nanenu ZETLab Beiopars komanay U3mepenune AUX/PUX (no 4 kanama) (pucy-
Hok 15.1). Ha skpane MoHHTOpa 0TOOpa3utcs paboyee OKHO Mporpammel (pucyHok 15.2).

teTponarin PeweHma AETC
W arepeHue A4 (8 kaHanoe]

W arepeHue AHX-F Y No 4 kaHana)

Pucynok 15.1

MapareTpbl FeHEpaTopa
Tun Hau yacT. Ko

REsEERTEM ru yacT., 'y

VYpoeeHb, B OAWMT-Te. CkopocTh, Tek UacT.
® OKT/MUH My

for | [ 10 [ a0
MapareTpbl MamepeHmMa AHX

¥ Onkaran v 141 [l [ 2w

[Curnant | [@1curne x| |
AMAAMTYAA 0078

ALY
Uacota= 16.307y
2= -59.28 A6

6

M3MepeHus sakoHueHs. .

OTH. yp.1 = -86.3362

Bpema ycpenHeH1A [ — NaparMeTpbl MALTPOE
3anycTHTh pire:
@ 0lc 44 171 - aKTaEHbIA

|

JanaToh
napaMeTpsl

W W4 H Al

JanvcaTh
P 126w

[ osoo0 | e0 [ sa3 [ 450 10
MapameThbl MEMepeHMa PHX
W W4 B Al On. kaHan [v 141
=1 =1 =] (f“mﬂﬁ Curnanl v | [®1Curne v | |
AH
® nor Pesa | BEEEE

DK

UYacTora= B6.6BML
mag
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Pucynox 15.2

IIpumeyaHue: MporpaMMy MOKHO 3aIlyCTUTh HEIOCPEICTBEHHO M3 pabodeil JUPEKTOPUH
ZETLab (mo ymomuanuto: c:\ZetLab\). ms 3amyckaemoro ¢aitna: AFCH_dac.exe.
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Iporpamma UISMEPEHUE AUX/®UX ZETLab

B monsix co crpenkamu (CIUCKH) ¥ | BBIOMpATh 3JIEMEHTHI MOYKHO JBYMsI CTIOCOOAMU:
Ha)KaTh HA CTPEJIKY MOJIS M «MBIIIKOW» BHIOPATh U3 PACKPBIBILETOCS CIIUCKA HYXKHBIN 3JIEMEHT, WIN
IIEJIKHYTh «MBIIIKON» MO IOJIF0 M, MEHAsA 3HAU€HHs B I10JI€ NPU MOMOIIM POJIMKA «MBILINY, BbI-
OpaTh HYXHOE.

JIist n3MEeHeHus 3Ha4YeHUH B IOJIAX 1 HEOO0XOAUMO ILENKHYTH JIEBOM KHOIIKON «MBI-
LIM» B TI0JI€ U BBECTU HOBOE 3HAUYEHUE C KJIABUATYPHI.

Pamxka ITapaMeTpbl reHeparopa

B cnucke Tunm pa3BepTKH CHrHajIa BbIOMpaeTcs 3aKOH M3MEHEHHUS YacTOTHI: JIMHEHWHBIH
(JImn) nnm s3xcnonenumansHbi (Jlor).

B nonsax Hau. yact., I'n 1 KoH. 4acrt., I'nl yka3pIBarOTCsI COOTBETCTBEHHO HAa4YaJIbHASI U KO-
HeuHasd 4acToThl It cHatust AUX nu OYX.

B none Yposens, B yka3zbiBaeTcs ypOBeHb CUTHAJIA, KOTOPBIM NIOJAETCS C FEHEPATOpa.

B nmone JaMT-Th, € 337aeTCs MHTEPBAJ BPEMEHHU, B TEUCHHE KOTOPOTO OyIEeT MPOBEACHO
cusatne AUX n OUX.

B none CkopocTh oToOpaxaercsi ckopocTh n3mepenus AUX, T.e OTHOIIEHHE YaCTOTHOTO
JMara3oHa K JUIMTEJIbHOCTU u3MepeHuid. [Ipu nuHelHoi pa3BepTKe CUrHajla CKOpOCTh U3MEPSIETCs
B ['1i/c, mpu norapudmuydeckoir — B okT/mMuH. [Ipu n3mMeHnennn 3HaveHus B noyie CKOpOCTb, aBTO-
MaTUYECKH MEPECYUTHIBACTCS 3HaUEHUE OIS JJINTeIbHOCTD.

Bo Bpems usmepenuit B none Tek. wact., I'm oToOpakaeTcsi 3HaueHHE TEKYILIEH 4acTOTHI
U3MEpPEHUM.

Pamku [Hapamerpnl nsmMepenuss AUX u [Hapamerpnl nzmepennsa ®YX

B nporpamme HU3mepenns AUX/®UX (mo 4 kaHaja) MMeeTcs BO3MOXXHOCTh OJIHOBpE-
MEHHOT'O M3MEpPEeHUs aMIUITUTYAHO-YaCTOTHOM XapaKTEepPUCTUKHU 10 4 KaHajgaMm U (a30-4acTOTHOU
XapaKTepUCTHKU 10 4 kaHanaMm. Homepa kaHaJIOB 11 Ka)KI0M XapaKTEPUCTUKU UIYT MO MOPSAKY C
1-ro o 4-oii.

JInist BKITIOYEHHUST KaKOTro-TM00 KaHajla He0OXOIMMO YCTaHOBHUTH (DIa)KOK ClieBa OT €ro Ho-
Mepa M B CIUCKE 110/ HOMEPOM BBIOpaTh KaHaj, 0 KOTOPOMY OYAYT MPOBOAUTHCS U3MEPEHUS.

CripaBa OT HOMepa Ka)/0ro KaHaJjla pacrojiaraeTcsi HHIUKaTop, KOTOPhIM 0ToOpa)kaeT LBET
rpaduka 1o cooTBETCTBYIONIEMY KaHay. [Ipy HaxaTuu JeBOM KHOMKON «MBIIIN» Ha 3TOT UH/AUKA-
TOp OTKPBIBAETCS CTAHIAPTHOE JUAJIOTOBOE OKHO JJIs BbIOOpa 11BeTa. BoIOpaB HOBBIM LIBET U HaXKaB
kHONKYy OK B 3TOM OKHE, MO’KHO M3MEHUTH L[BET rpaduka.

CrpaBa ot Haanuced AMmianTyaa win da3za 1moja KaxJIpIM BKIIOUYEHHBIM KaHAJIOM pacIio-
Jaraercs mojie, B KOTOPOM BO BpeMsl U3MEPEHUI 0TOOpaXkaeTcs COOTBETCTBEHHO TEKYIIU YPOBEHb
CUTHAJIa WJIM TEKYLIUH CABUT 1O (pa3e OTHOCUTEIHHO OMOPHOIO KaHaja.

B pamke Y mikajna ycraHaBiMBaeTcs MaciiTad mo ocu Y: JMHEHHBIN (JMH) WM Jorapud-
MHYECKHH (JIOT) JIJIsl aMIUTUTYIHO-4aCTOTHOM XapaKTEPUCTHKU U B rpaaycax (rpai) wid B paaua-
Hax (panx) ans ($a30-4acTOTHOM XapakTepucTUKU. OmopHOe 3HadeHue Ui BbIUMCIEHUs b i
KaX/IOT0 KaHasla 3a/1aeTcst B mporpamme Penakruposanue ¢aiiioB napaMerpos (omucaHue mpo-
rpaMmbl cM. PykoBoacTBo onepaTopa, dacth 1).

B crimcke Omn. kaHas yka3bIBaeTCs OMOPHBIN CHTHAJ JJIl OTHOCUTENBHBIX M3MepeHui. B
Ka4yecTBEe OIMOPHOT0 KaHalla MOYKHO BBIOpaTh reHepaTop, CO3Aar0NIuil BXOAHON CUrHAJ, WK JH000H
JIpYroi BKIIOYEHHBIN (pu3nueckuil 1100 BUPTYaIbHBIM KaHAI.

®a30-yacToTHasE XapaKTepUCTHKA OMpEAessIeTcs KaK CIBUT MO (a3ze Mexay H3MepsieMbIM
CHUTHAJIOM M OTIOPHBIM, TTO3TOMY JuTs onpenenienns @YX Bcerma HEoOX0AMMO YKa3bIBATh OMOPHBINA
kaHas. B mporpamme U3mepenne AUX/PYX (nmo 4 kaHaaa) MOXKeT OBITh MOJy4eHA 3aBUCUMOCTh
OT YacTOTHI KaK a0COJIFOTHBIX 3HaYEHUH aMIUIUTY.Ibl, TaK 1 OTHOCUTENbHBIX. B mocnennem cioyyae
HE00XO0/IMMO YCTaHOBHTH (priakok cieBa oT Haanucu Omn. Kanaa u B pacronokxeHHOM HUXKE CITHC-
K€ BBIOpaTh CUTHA JUIsl OTHOCUTEIbHBIX U3MEPEHUH.
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ZETLab [Mporpamma USMEPEHUE AUX/DUYX

Pamka Bpemst yepennenust

BeiOupaercs tun ycpeaHenus. /s ycTaHOBKM BPEMEHHU YCPEAHEHUS HaXaThb Ha MEPEKIIo-
4aTeslb BPEMEHH YCPEIHEHMs JIEBOM KIIaBUILIEH «Mblum». [lepexiodarens ¢ 0.1c ycTaHaBIMBAcT
Bpems ycpeanenus 0,1 cexyHIbl, IpU 5TOM aMIUIMTY/A MPAaBUIBHO U3MEPSIOTCS U1 CUTHAJIA C 4a-
croroil He MeHee 20 I'u. Ilepexntouarens * 1.0c ycraHaBIMBaeT BpeMs ycpedHeHus 1 cekyHny,
IIPY 3TOM aMIUIUTYZAA IPaBUIBHO U3MEPSIOTCS AJI CUTHAJIA C 4aCTOTOUW He MeHee 2 ['1.

Pamka Iapamerpbl GUILTPOB

IIpu HaxxaTuu Ha KHONIKY 3aaaTh mMapaMeTpsbl OTKpbiBaeTcs okHO Ilapamerpsl ¢puiabTpos

(pucynok 15.3).

FPuneTp:

" 141 - okTEBHEIR
("~ YacToTHan XapakTepWcTHES A
("~ YacToTHan xapakTepycTHia C

Knace TosHocTH duneTpa . [{ .o =

CpenHAA reomMeTpuyec.an
YaCTOTa NoAock!

MPONYCKaHMA eunsTpa fm: (1000 My hd

YpoeeHe, g a00
Onopa geumtena : 0.000001

Bk ntoumre Beitnioumre

Pucynox 15.3

C momoripio nepekmouatencii 1/3 — okraBublid, 1/1 — okraBHbIil, YacToTHAsi Xapakre-
puctuka A u YacrorHas xapakrepuctuka C BeiOupaeTcs TuI QuibTpa.

Huxe, B osie cnimcka 3aaeTcst KJ1acc TOYHOCTH.

Jiia 1/3 — OKTaBHBIX M OKTaBHBIX (PHIIBTPOB 33/1a€TCS CPEIHSS FeOMETpHUecKas yacToTa mo-
JIOCHI NPOITYCKaHUS.

VYpoBeHb 3a/1aeTcsl B €IMHUIIAX U3MEPEHUS KaHaa.

B none cnpasa ot Hagnucu Onopa menudena 3a1aeTcs ONOPHOE 3HAYEHUS AJI BBIYMCIIE-
HUS 3Ha4YCHUH B 1b.

Kuaonku Bki0o4uTh 1 BBIKJIIOYHTE CIyXaT, COOTBETCTBEHHO JJIs1 BKJIFOUEHUS U BBIKIIIOYE-
Hus ¢puibTpa npu padore nporpamMmel Uzmepenne AUX/PYX (o 4 kanaja).

Ecnu ¢unbTp BBIKIIOYEH, TO B I1aBHOM okHe nporpammsl U3mepenne AUX/PYX (mo 4
KaHaJIa) ero mapameTpsl OyyT 0TOOpakaThCs 0JI€THO-CEPHIM IIBETOM

Kuonka 3anyck

Ilocne Haxxatus Ha KHOIIKY SanyCK nporpaMma HAYMHACT U3MCPCHMUA. HpI/I O9TOM Ha3BaHUC
KHONIKH MeHseTcsa Ha OCTaHOBUTHL U Ha)XKaTHE Ha HeEe IMPUBOJUT K OCTAHOBKE H3MepeHHﬁ. ITocne
OCTAaHOBKHU, TPOAOJIKUTH UBMCPCHUA HCJIB3s, U IPU TOBTOPHOM HAXATHUH HAa KHOIIKY 3anyc1¢ Ipo-
TpaMMa HAYWHACT U3MEPCHUA 3aHOBO.

Kuonku 3anucat AUX 1 3anucarbp DUX

Ilo oxoHYaHUM M3MEPEHUN CTAHOBATCS NOCTYNHBIMM KHONKM 3amucatb AUX u 3anucartp
®YX, HaxkaTUe HA KOTOPBIE OTKPBHIBAET CTAHAAPTHOE IHAIOTOBOE OKHO 3alMCH PE3YJIbTAaTOB B
¢aiin. B 3ToM OKHe mpeziaraeTcsi BBECTU UMS COXpaHsAeMoro ¢aiiia U ykazaTb AUPEKTOPHIO JUIS
coxpaHeHus. Daii coxpaHseTcs ¢ pacmuperneM *.dth u uMeeT ClieTyIoNIyro CTPYKTYpy: BHadale
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Iporpamma USMEPEHUE AUX/®UX

ZETLab

UJIeT ONMKCaHUe JaHHBIX (CM. Tabmuiy 4.1), nanee uAyT AaHHBIE B (hopMaTe C IIaBaroIleii 3amsTom,
B KQUeCTBE pa3enuTeNs IpOOHOM U LEJI0H YacTH YnCIia UCTIONIb3YeTCs TOUKA.

Tabmuma 15.1

Crtpoxu (aiina

Onucanue

M3amepenne AUX

Ha3BaHUC 3allMCU

Curnanl3 Curmanl4

Ha3BaHM KaHAJIO0B

IyCTasi CTPOKa

Tun curnana: Jlor

THUII PAa3BEPTKH CUTHAJIA

Yacrtotueid quana3od: 1 ' - 5062.5 '

HadaJlbHAasg 1 KOHCYHAsA 4aCTOTbI

JnurenbHocth u3mepenuii: 300 cex

JJIUTCIIBHOCTD ITPOBCACHU A I/I3MepeHlflf/'I

Hara: 17.09.2008

JlaTa HaJaJsia 3anucu daia

Bpems: 18:11:54

BpeMs Haydasa 3anucH Qaiina

Yacrota Curnanl3 Cursanl4 3aroJIOBKH CTOJIOIIOB JaHHBIX
I'n nb nb EIVHULIBI N3MEPEHUS JAHHBIX
Pamxu AUYX u PUYX

B pamkax AUX um @YX pacronaratorcsi mojie rpad)MKOB COOTBETCTBEHHO aMILIMTYIHO-
YacTOTHOM M (pa30-4aCTOTHOM XapaKTepUCTHK. B jerenie oroOpakaroTcsi 3HaUEHUs YacTOThI U aM-
IUTMTY/bI WK (pa3bl CUTHAJIOB, KOTOPBIE TOKA3bIBAET KYpCOp.

Jlns 3akpbiTHs okHa nporpammbl M3mepenne AUX/®UX (mo 4 kaHaja) HEoOXOIUMO
Ha)KaTh KHOTKY [E], pacronoeHHyI0 B IPABOM BEPXHEM YIJIy OKHA.

15.2.1 YnpaBieHue KypcopoM U MaciiTabupoBanue rpag)ukoB

ITepemernenne Kypcopa Ha HYXKHYIO 9aCTOTY OCYILIECTBIIICTCS HECKOJIBKUMH CIIOCOOaMU:

- IIOCTaBUTH KYypPCOP «MBILIN» HAa HY’KHYIO YaCTOTY U Ha)KaTh HA JIEBYIO KHOIIKY;

- TIpH ITOMOIIM POJIUKA «MBILIN;

- IIpH NIOMOIIY KHOMOK «A» - BIeBo; «D» - Bpaso.

MacmrabupoBaHue YUCIOBOM OCH MPOUCXOAUT IPU MOMOIIM MaHUMYJISITOpa «MbIIby. [1e-
pemelas ykasaTellb «MBIIIN» BAOJIb OCEH, yKa3aTelb, B 3aBUCUMOCTU OT CBOETO MECTOHAXOXKIe-
HUs, MEeHsieT BHemHuI Bua. Hajo noxknarees, Korjga yka3aTellb «MbBIIIH» NPUMET HYKHBIM BHEIII-
HUM BuA U, TMOO INENKHYTh JEBOH KHOIKOM «MBIIMIN», TUOO MPOKPYTUTH «POJHUK». PacTsxkeHnue

WIN CKaTHe Tpa(pUKOB MPOUCXOJUT MPHU MMOMOIIM YKa3aTess BUAA: 4+, —#— — I TOPU30HTANb-
HOW ocH U I : * — JUId BepTUKaIbHOM ocu. CABMHYTH Tpa(UKu BIIPaBO-BJIEBO MJIM BBEPX BHH3
MOYKHO TIPH TIOMOIIM yKa3aTelsi +— , —* — JUIs TOPU3OHTAIBHOW OCH U T , l — JUIsl BEpPTH-

KaJIbHOM OCH. ECIIM MOCTaBUTh «MBIIIbY» B Ha4al0 KOOpAHUHAT, TO YKA3aTCJIb IIPUMCT BUI x . HpI/I

Ha)KaTHUHM Ha yKa3aTeldb TaKoro BHUJA BBINOJHAETCS KOMaHJA «aBToMaclITabupoBaHHE» MO ocH Y
(aBTOMAacIITAOUpOBaHUE MPOUCXOAUT IO YPOBHIO CUTHATIA).

15.2.2 Ilepenoc rpauyeckoii M YMcaeHHOH NHPOPMALMHU B TEKCTOBbIE PeJAKTOPBI

JIsi KONMPOBAaHUsI BHAMMON 4YacTH TpaduKa MpU aKTHBHOM OKHE MPOTPaMMbl HAKMHTE
koMmOuHarmio kHomok kimaBuatypel Ctrl + C. I'paduk 3anmmercs B 6ydep Clipboard B dopmare
* bmp. BeraButh rpaduk B 000N TEKCTOBBINA JOKYMEHT MOYHO OJHOBPEMEHHBIM Ha)KaTHEM Ha
kHONKK KiaBuatypsl Ctrl + V wim HakaTreM Ha TPaByr0 KHONKY MBIIIA W BBIOOPOM B MOSIBUB-
IIEMCSI MEHIO KOMaH 161 BcTaBHTD.

Jlnst konupoBaHus conpoBouTenbHoN nHpopmarmu B Oydep Clipboard B dpopmate penak-
Topa Tekcta Word mpu aKTHBHOM OKHE HMpOrpaMMbl H&KMHUTE Ha KHOMKY KiaBuaTypsl T (atus-
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ZETLab [Mporpamma USMEPEHUE AUX/DUYX
ckas) win E (pycckast). BcraButh 3Ty HHPOpMAIHO MOKHO B 1000 mokymeHT Word MoxHO of-
HOBPEMCHHBIM Ha)kaThueM Ha kiaBuiu Ctrl + V win HakaTHeM Ha MPaBYO KHOIKY MBIIIN U BBIOO-
pPOM M3 MOSIBUBIIETOCs MeHI0 koMmaHIbl BeraBurh. ConmpoBoauTenbHas WHGOpMalUs UMEET cie-
JYIOUIYIO CTPYKTYPY: B MEPBON CTPOKE MHUIIETCS YacTOTA, BO BTOPOM M MOCIENYIOMUX — Ha3BaHUS
KaHaJIOB, PsI0M 3HAYEHHsI YACTOTHI U aMIUIUTY/l CUTHAJIOB, KOTOPBIE TIOKAa3bIBAET KypCop.

Jlns konupoBanus 1uppoBod uHpopmalu BuauMoit dactu rpaduka B Oydep Clipboard B
dopmare EXxcel mpu akTHBHOM OKHE MpOrpaMMbl HaXMHTE KHOIMKY KiaBHATypbl N (JaTHHCKas)
win T (pycckas). BeraButh 3Ty HHbOpMAILIUIO MOXKHO B JIt000# noKyMeHT Excel MoxxHO onHOBpe-
MEHHBIM Ha)KaTHEeM Ha KiiaBuIH KiaBuatypbl Ctrl + V win HakaTHeM Ha MPaByi KHOMKY MBIIIH 1
BHIOOPOM U3 MOSBUBIIETOCS MEHIO KOMaH bl BeTaBUTh. MBI OTyYlM CIEAYIOMIYIO HHPOPMALIUIO:
cHauaja UIeT conpoeooumenvhas ungopmayusa (cM. ab3ail Bbllle), 1anee UIYT AaHHbIe B (opMa-
te Excel.

15.2.3 HacTtpoiika BHelIHero Bujaa rpagukoB

[Ipn HakaTUM HA MPaBYIO KHOIMKY MBIIIM Ha rpaduke MOSBISETCA JTONOIHUTEIbHOE OKHO
napamMeTpoB rpaduka ¢ IAThIO BKiIaakamu. Ha mepBoil Bkiaake (pucyHok 14.4) HactpamBaroTcs
napaMmeTpsl oToOpakeHus. Tumbl JUHUNA TpadUKOB MOTYT OBITH B BUJEC TOPHU3OHTAIBHBIX JIMHUUN
(cTyrmeHeK) WK B BHJIE JIOMAHbBIX JTHHUN. Takke peryaTupyroTcs mapaMeTpbl 0TOOpaKeHUs KaXI0To
13 rpaduKoB, IIBET, TOJIIIWHA, 3aKpallIiBaHuE (3aII0JTHEHUE) 001aCTH MO TpaduKOM.

Ha pucynke 14.5 moka3zaHo OKHO ISl peryjaMpOBaHUsI MapamMeTpoB CETKH. B »ToM okHe
MOYKHO BKJIIOUATh WJIM OTKJIIOYATh OTOOPAKEHHE TOPH3OHTAIBHOW M BEPTUKAIBHON CETKH M pas-
METKH CETKU. Takke B ’TOM OKHE 3aJ1aeTcsl 00J1acTh BUAMMOCTH (00J1acTh 0TOOpaXkeHus) rpaduKoB
— BEPXHSIS — HIDKHSIS TPAHUIIBI U JIEBAs - TIPaBasi TPAHUIIBI TPAPHUKOB.

Ha pucynke 14.6 moka3zaHo OKHO ISl peryJIMpOBaHUsSI MapaMeTpoB CETKH. B »ToM okHe
MOYKHO BBIOMPATh pa3Mepbl MIpU(TOB U IIBETA CETKH, Kypcopa, (OHa, pa3METKH OCEH, JIeTECH/IbI.

MapameTpsi X MapaMeTphi X MapameTpoi X
NaparMeTpel CETEH ] LgeTta 1 wpHdiTe! I HaanHce ] Wikana ] MapamMeTpe! oTofpaxeHHs MNapaMeTpel 0ToBpa%EHHA ]
MapareTpel oTobpaxetia MapamMeTpe! ceTiH ] LiseTa n wpHdimel I Haanwmce ] LWikana ] NapameTpbl ceTkn  LIBETE W WpHdiTel ] Haannce ] LLikana ]
THM AHHHEA Thn aced LpwichT
" TopMsoHTaNEHEE * MoMaHHekE PasneTkH oceh
I¥ BeprhkancHan [ MopHsoHTansHaA 12 PrEnep e (e 6 oo S5
MapaMeTpel FpadtHica
THHHK ceTrH
W v LgeTa
CHrHanz +| Brifiop KaHana v [OpH30HTaNEHbIE v BEpTHKANEHBIE
EET rpadmka i
¥ orofipakate rpadmi w T paHHLE! BHARMOCTH = IPEESTED CEEH
2| TONWHHE NHHKIA rpadia (0T 1 a0 5) 1187.243 Beprian | 1 Nesas Kyvpeap TNerenaa
3EM0AHEHHE
+ Bes sanonHeHmA " C sanonHeHHen -107.926 Huwenaa | S080.812 MNpagan Bou
) O
MPHMEHHTE TS TTPHMEHHTE OTHEHHTE TIpHMEHHTE OTHEHHTE
Pucynox 15.4 Pucynok 15.5 Pucynok 15.6

Ha pucynke 14.7 noka3zaHa 3akiajka s Haanucu Ha rpaduk. Ha aToif 3aknanke BeiOMpa-

ercst mpudT U HabUpaeTCst TEKCT

Ha pucynke 14.8 noka3zan ¢parment pabouero okHa nporpammsl U3zmepenne AUX/PYX
(mo 4 xaHaJa) ¢ JOMOJHUTENBHOM HHpOpMAaIHe
Ha pucynke 14.9 nokazana 3akiajika s BBIOOpa TOPU30HTAIBHON M BEPTHKAIBHON MIKAJIBI.
BeprukanpHas mkama MOKET OBITH MPEICTaBlieHA B PaBHOMEPHOM, JIOTApU(MHUYECKOM H JIEIIH-
6enbHOM BHe. ['OpH30HTaNBHAS [IKAIa MOXKET ObITh MpPEJCTaBIeHa B pABHOMEPHOM, JIOTapupMu-
YECKOM WJIH 1/n-0KTaBHOM (JOJIGOKTAaBHOM) BUJIE.
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MapaneTpbl @
MapameTpel 0TOBpaXEHHA
NaparMeTpEl CETEH ] LlEaTa M wpHdTel  Haamce ] Wkana ]
¥ Mokazate Haankee
Tecm Ne 5
MpHMEHNTE CTMEHNTE
Pucynok 15.7

A
Tecmm Ne 5
Hactota= 100.584 Ty
Q
1000

Pucynok 15.8

ZETLab

MapaMeTpbl @

MapameTpel 0TOBpaXEHHA |
MapamMeTpEl CETEH ] LgeTta 1 wpndimel I Haanwee  LWkana

BepTHKaneHaa Wkana FopHzOHTaNEHSA Wkana

" PaEHOMEpHaR % PagHoMepHan

" Morapudmiieckan " Norapudmmqeckan

* JeunbensHan " 1/n okTaeHaA

MpHMEHNTE CTMEHNTE

Pucynok 15.9

,HJ'ISI COXpaHCHUS BHECCHHBIX W3MEHEHUH H BbIXOJa M3 OKHa HapaMeprI HCO6XO,Z[I/IMO

HaxaTb KHONIKY IIpMMeHuUTh.

Boixon u3 okna Ilapamerpbl 6e3 COXpaHEHHS HACTPOEK OCYIIECTBISETCS Ha)XKaTHUeM Ha
KHONKY OTMEHMTDH, 1100 Ha KHONKY [Ed], pacroNoKeHHyI0 B NPaBOM BEPXHEM YIJIy OKHA, JHUOO
Ha)kKaTheM JI000M KHOMKOM «MBIIIN» Ha J000€ MECTO dKpaHa, He 3aHMMaemoe okHoM Ilapamert-

pbI.
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