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[Tpudop komGunuposanusii ACK-4106 (nanee — mnpubop) coderaeT BO3MOXKHOCTH OCLMJNOrpada AByXKa-
HaJIbHOTO IHU(POBOr0O 3alOMHUHAIONIET0 W TeHepaTopa CHUTHAJOB MPOU3BOJBHOH (POPMBI ABYXKaHAJBHOTO LH(pPO-
BOTO.

[Tpubop paboraer coBMecTHO ¢ KoMmbloTepoM Mo uHTepgeiicam USB 1.1 nimm LPT B pexume EPP.

1. YKASAHUE MEP BE3OINACHOCTHU

[lepen HauasoMm paboTel ¢ MPUOOPOM OH AOJKEH ObITH 3a3eMJIEH MyTeM COeIWHEHUS] 3eMJISTHOHM LIMHBI I10-
MelleHHs C 3aXKUMOM 3allMTHOTrO 3a3eMJIeHHs npubopa.

[lepen coenvHeHueM WM pasbeIWHEHHeM NIpUOOpa U KOMIbIOTepa, yOeauTech, UTO U MPUOODP, U KOMIBIOTEP Bbl-
KJIIOYEHBI.

Hecobmonenre HMXeyKa3aHHBIX NPAaBUJ MOXKET IPHBECTH K BBIXOAY H3 CTPOsI NPHOOpa, KOMIBIOTEpa H
YCTPOHCTB, MOAKMIOYEHHBIX K KOMIIBIOTEPY.

A 3amnperuaetcsi MoAaBaTh BHELIHWE CUTHaJbl Ha pasbeMbl «Kanan A» u «Kanan B» reHepatopa.

A 3amnpemiaetcsl MogaBaTh HalpsiKeHHe, BBIXOAsIIee 3a npeaesabl —1..+6 B Ha pa3béMbl ocuusiorpa-
¢a u renepatopa «CUHXPOHU3ALIMA BXOJ/BbIXOJl» B pexume BXoAa, a Takke JIOOble CHTHAJBI B pe-
2KHUMe BbIXOHa.

A 3anpenaeTcst MogaBaTh CHUTHAJ HampsiKeHWeM OoJiee ABYKPATHOTO IIPEBBILIEHHS ITIOJTHOH IIKAIbl IS
KaXXIoro npepnesa, Ho He Gosee 100 B mukoBoro sHayeHust mpu conpoTtueaeHud BXoga 1 MOwm u GoJsiee 5 B muko-
BOTO 3HAUEHHs IPHU CONpOTHBJIeHHH BXxoma 50 Owm.

[lo crenenu 3alIMUTBI OT TOPaAXKEHHS JECKTPHUUECKUM TOKOM HpI/I60p COOTBETCTBYET KJacCCy 3allUThl 2 1o
['OCT 51350-99.

2. ONMUCAHMUE NPUBOPA

2.1. HasHayeHue

[putop kom6unuposanusii ACK-4106 (masee — mnpu6op) COCTOMT W3 IBYX (PYHKIMOHANBHBIX MOMLYJEM:
MOAYJISl IBYXKaHa/lbHOrO LM(POBOro 3allOMHUHAIOILEr0 ocLM/orpada U MOAYJs TeHepaTopa CUTHAJ/IOB IPOU3-
BOJIHOH (DOPMBI.

Mony/b IByXKaHaJbHOTO LU(PPOBOro 3allOMUHAMOLIEr0 OCLUJAIorpada npeqHasHaueH A/ H3y4yeHHUs CUTHa-
JIOB OT BHELIHHUX YCTPOMCTB, UX OTOOpaKeHUs Ha MOHMTOpPEe KOMIIbIOTepa, U3MEepeHHUsl TapaMeTpPOB CUTHAJ/OB U
MaTeMaTHUYeCKOH 00pabOTKH C MOMOILBIO TPOrpaMMHOTO obecreyeHusl.

Mony/b reHepaTopa npefHasHaueH [1J1s1 Bblayd CUTHAJOB IIPOM3BOJIbHOH (DOPMBI, BKJ/IOYas CTaHIApTHBIE, a
TakxKe 3ajlaBaeMble M0/1b30BaTeJNeM C IIOMOLIbI0 MaTeMaTUYECKUX BbIPaXKeHHUH WJIM IpaUuecKH.

Monyau mMoryT pa6oTaTh Kak He3aBUCHMO APYT OT Apyra, Tak U COBMECTHO IOJ yIpaBJeHHEM COOTBETCT-
BYIOILETr0o NPOrpaMMHOro obecreyeHus.

[TpuGop npumeHseTcs /15 HaJaAKH, PEMOHTA, J1a0OPaTOPHBIX HCCJ/ENOBAaHUM M HCHBITAHUH NPUOOPOB U
CUCTeM, MCIOJb3yeMbIX B PafHO3JEKTPOHHKE, CBA3H, aBTOMaTHKe, BHIUMCJIUTENbHON U M3MEPUTENbHOH TeXHH-
Ke, NPUOOPOCTPOEHUH.

2.2. Bo3MoOXxHoOCTH

[Tpu6op obecrneuusaer:

- HabJ/oneHre (OpMbl CHTHAJIOB 10 ABYM HE3aBHCHMBIM KaHAjaM B peXXHMMe peasbHOr0 BPEMEHH C YacCTOTOH
orckperusamuy 1o 100 MIm, crpo6ockonnyeckoM peKHMe C SKBHBAJEHTHOH YacTOTOH NUCKPETH3ALHH [0
10 ITu v pexume camonucna ¢ 4actotod auckperusammu 1o 100 kI

- U3MepeHHe aMIVIUTYAHBIX U BPEMEHHBIX XapaKTEPHUCTHK CHTHAJIOB C IIOMOIIBI0 KypCOPOB;

- aBTOMaTHYECKYI0 YCTAHOBKY KYPCOPOB B XapaKTepHble TOYKH CHI'HAJIOB;

- aBTOMAaTHUEeCKOe M3MepeHHe NapaMeTpOB CHTHA/MA: aMIUIMTYIbl, pa3Maxa, IMOJIOKHTENbHOTO U OTPHULATEBHOTO BbI-
6poca, TIepHOfia, YACTOTh, AJIUTENBHOCTH U OTHOCHUTEJIbHON MJUTEJTBHOCTH UMITYJIbCa, BPEMEHH HApacTaHUs | Clia-
Ia, (pa3oBOro cipura Mexay CHrHajaMH OOOMX KaHa/oB, MeIWaHbl, CpPeJHEro W CpefHeKBaJpaTHUHOIO 3HayeHHH,
JeBHAlHY;

- aBTOMAaTHUYECKYI0 HACTPOHKY Ha MapaMeTphbl CHUTHAJA;

- paboTy B peXuMe IHU(POBOTO BOJBTMETPA IJIs U3MEPEHUS aMIIUTYAHOTO, CPEIHEr0 M CPeIHEKBALPATHIHOTO
3HAUYeHHUH CHTHAJOB 10 06OMM KaHajaM C BO3MOXKHOCTBIO YCPEIHEHHS 0 BHIODAaHHOMY KOJHUECTBY H3Mepe-
HUH;

~ paboTy B pexkuMe mocaecBeuenus (Ludposoro JoMUHOGOpPa);

— CMEKTpPa/bHBIA aHAJMU3 BBIIEJEHHOTO y4acTKa CHTHaJa C MOMOLIbIO MPSIMOTO U 06paTHOro 6uicTporo mpeobdpa-
3oBaHust DPypbe;

- unpoBy0 QUABTpPALNIO 0TOOpPaXKaeMblX CUTHAJIOB;

- MaTeMaTH4eCcKylo 06paboTKy CHIHAJOB C BBIBOAOM Ha 3KPaH MONOJNHHUTEJBHOTO I'paHKa: CyMMbl, PAa3HOCTH,
OTHOILIEHHS, MPOU3BENEHHSs], CPEIHET0 FeOMETPHUECKOTo, MPOU3BOIHOH, HMHTErpaja, WHTerpana IpPOH3Befe-
HUS, KOPPeJISILUH, NlepeflaToOYyHol (DyHKLINY;



— CTAaTUCTUYECKHE BBIYUCJ/IEHHS C BO3MOXKHOCTbIO Tpauyeckoro oToOpakeHUsl paclpefeseHUs BepOSITHOCTH
BbIOpPaHHOTO MapaMmeTpa;

— HCIOJ/Ib30BaHHE [BYXYPOBHEBOH aBapUHHON CHUTHaJM3aLUM B pexXUMe CaMONUCLa;

- paboTy B pexKuMe MYJISLUHU CUTHAJOB;

— TeHepaLMI0 CHUTHANOB CTaHIAaPTHOH (CHHYCOMIANbHOM, MPAMOYTOJNBbHOMN, TPEYTOJIbHOM, HI000pPa3HOH) U TPO-
M3BOJILHOH (POPMBI, a TakxKe OUTOBOH IOCJ/€10BaTeJIbHOCTH LIM(POBBIX CUTHAJIOB;

- 3ajlaHue (hOpMbl CHTHAJIOB BPYYHYIO, B rpa)HuyeckoM, MaTeMaTHYeCKOM BHJe U MO LabJoHY, CYUTHIBAEMOMY
u3 datna;

- 3amaHre (OPMbI CHTHAJIOB 10 06OMM KaHajaM B BHJeE MPOHU3BOJNBbHOrO H3obpakeHus ((purypsl Jluccaxy, pe-
KHM «JIa3€PHOTO LIOY»);

— CHHXPOHM3ALMIO C BHELIHUMU yCTPOHCTBAMY;

— BO3MOKHOCTb BKJIOYeHHs U oTkiaoueHus HY ¢uibTpa;

— HCIOJ/Ib30BaHUE KaJbKYJsiTopa GopMyJ;

— 3alMCh U UTeHHUe JaHHHIX B (padybl U U3 (Pall/oB KaK B YHHUBEpCaJbHOM TEKCTOBOM (popMare, Tak U B rpacdu-
4YeCKOM BHUIE;

- 00pabOoTKy NOJyYeHHBIX NaHHBIX C IIOMOLIbI0 BHELIHHUX PeJaKTOPOB;

- pacneyaTKy MOJy4eHHBIX JaHHbIX Ha MPHUHTEE;

- BbIOOp M HacTPOHKY I10/1b30BaTEJbCKOr0 HHTepdenca;

— BO3MOKHOCTb COXPaHEeHHS U CUMTBIBAHUS HACTPOEK Npuobopa.

2.3. TexHn4yeckne xapakTepucTukm
2.3.1. Ocunnnorpag

KosmyecTBo Kana/oB ¢ HesasucuMbiM ALITT | 2 (Bce KaHa/Ibl MIEHTHYHBI)
MaxkcumasnbHasi SKBUBaJeHTHAsI 4acTOTa 10 I'Tu

BbIOOPOK B CTPOOOCKONHYECKOM pexKHMe
MakcumasbHasi 4acToTa JUCKPETH3ALNU 100 MI'u
MakcruMmaJsibHOe YHCJIO BBIOOPOK Ha KaHasa [ 131072

Yucso paspspos AL 8

PexuMbl KaHaJI0B A, B,AuB

Bri6op pexxuma paboTbl ocuusorpaga OJIHO-, IBYXKaHaJIbHbIH
Yncmo orobpakaeMbIX TOYEK Ha SKpaHe 100...131072

Tun unrepdeiica [I9BM LPT, USB 1.1

Tun BXOAHBIX Pa3beMOB BNC (CP-50)
HIupuna JuHUAU rpaduka |l nukceJsb

VamepeHue napameTpoB CHrHajga — JBYyMsl NepeMelllaeMbIMH KypcopaMH, a TakxKe aBTOMaTHuecKoe U3MepeHHe
YacTOTBl ¥ aMIVIMTYIbl CHHYCOWNAIBHOTO CUTHAJA; pasMaxa, AJIUTeNbHOCTH W MePHOoa UMIYJbCHOTO CHUTHAJNa; Mapa-
MEeTPOB [epeX0JHOH XapaKTepUCTHKH — BbIOpOCa U BpeMeHH HapacTaHHs.

Cuctema BepTuKkas/ibHOro OTKJIOHeHUs

ﬂHaHa3OH YJaCTOT BXOOHBIX CHUTHAJIOB
1o ypoBHI0 —3 b Ha mpenenax:
20 MmB/ nen. ... 1 B/ nen. He menee 100 Ml
2 B/ nmen. ... 10 B/ nen. He Menee 70 MTIIg
JnanazoH 3HaueHUH KO3 pULMEHTA
OTKJIOHEHHS IIPU CONPOTHUBJCHUU BXOdA:

1 MOwMm or 20 MB/nen. mo 10 B/ neu.
¢ marom 1-2-5
50 Om or 20 mB/nen. no 1 B/ men.
IIpeneJibl JOMyCKaeMOH OCHOBHOM +25 %

OTHOCHTEJIbHOH NOTPelIHOCTH
KO9(D(PUIMEHTOB OTKJIOHEHHUS
JlononHuTe/IbHbIE 3HAaueHHs Koshduuu- | 2 MB/nen., 5 MB/ neu.,
€HTa OTKJIOHEHHS 10 MB/ nen.

B cTpo6ocKomuueckoM pexuMe Mpu Ko3(hdHIHeHTax pasBepTKH MeHee 1 MKc/je/. BO3MOXKHA HecTaGH/Ib-
HOCTb aMILIMTY/IBl 0TOGPaXKaeMoro curuana a0 *2 %, a Takxe HCKakeHHe (OPMbl CHTHAJIA I €ro OTCYTCT-
BHe Ha Kpasix cobupaemoro 6ydepa naHHbIX B npenenax 10 Hc.



Paspelenne 8 6ur (256 Touek Ha mKagy)
KoadpduureHT pasBsizku Mexny He MeHee —40 1b Bo BceM
KaHasnaM{ JaCTOTHOM JIHana3oHe

1 MOwm %5%, 20 n® *5 nd
50 OM *£2%

MaxcumManbHOe BXOOHO€ HaIllpsAXKEeHHe He 6osee ABYKPATHOT'O IMPEBLIIIECHUA MOJIHOH IIIKAJIBI 1A KaxKIoro
npenesa, Ho He Gosee 100 B mukoBoro sHadeHust mpu conpotuBiaeHud BXxoma 1 MOwm u He Gosee 5 B mukoBoro
3Ha4YeHHs IIPH CONPOTUBJIeHHH BXona 50 Owm.

Bxonno#n ummnenanc

CUHXpOHM3aLms

I/ICTOT-IHI/IK CI/IHXpOHI/ISaHI/II/I
Bri6op ¢ponTa
CUHXPOHHU3HUPYIOLIETO CHrHAsa
MakcuMasbHas yacToTa

KaHaJbl A, B, BHELIHUH BXOJ,
nepefHUN WM 3afHUH (PPOHT

He MeHbllle BepXHeH IpaHHULbl [10JI0CH!
NPONYCKaHHs

Brympennas cunxporusayus:
MuHuMaIbHBIA pa3Max
CUHYCOUJIAJIbHOTO CHTHaJja
[TapameTpsl curnana a4
3alycKa BHEIIHUX YCTPOUCTB
(pasbvém «CUHXPOHU3ALIVA
BXOJ1/BbIXO/1»)

IIpumeuanus:
1. JlomycTUM KpaTKOBPeMEHHBIH C/JIy4alHBIE CPbIB CUHXPOHU3aLMUH IIPU BXOJHOM CHHYCOUJA/JbHOM CHTHaJse
yactotoit Menee 10 k[ Ha Ko3(duumentax otkaoHenus 20 MB/nes. u menee.

2. JlomycTHMa HecTaOUIBHOCTh H300paXkeHUs CHTHa/la Ha KpaHe MO TOPHU30HTaNH B mpenenax + 1 BeiGop-

He Gosiee | KJIETKM MacIITabHOH CETKU
B guanasoHe yactot 1o 40 Ml
[lepenan ot O B no 3 B B MoMeHT
3amycka CUHXpOHH3auuu. B koHie
peructpauru nepenan ot 3 B no 0 B
Ha Harpyske He MeHee 1 KOm

KH.

Brewnss cunxporuzayus:

MuyHuMa/bHBIH TTepUOJ TIOBTOPEHHUS 20 He
CUHXPOHHU3UPYIOLIEro HUMIYJbCa

MuHuManbHas OJUTENBHOCTD 10 HC
CUHXPOHHU3UPYIOLIEro HUMIYJbCa

YpoBeHb HampsiKeHUs] Ha BXOJe BHeIIHeH TTL-ypoBeHb

CHHXPOHHU3AINHU

[IpenenbHble 3HAYEHMST HAIPSKEHHUS] HA BXOJE
AKTHBHOE BXOJHOE COMPOTHBJIEHHE

BxogHast eMKoCTh

or =1 Bno +6 B
He MeHee 50 kOMm
He 6osee 20 nd

Cuctema roOpn30HTaJIbHOIroO OTKJIOHEHUNS

JlnanasoH 3HaueHUH
Ko3(phuurenta passeptku (npu
ycraHoBKe 1000 BbIGOpPOK Ha
3KpaH)

10 e/ mea. ... 0,1 ¢/ meu.

[Ipenesnsl nomyckaeMod OCHOBHOH
a6COJ/IIOTHOU MOTPeLIHOCTH
KO3((pULHEHTOB pPa3BEPTKH

+(0,001-T + 1079 ¢),

rie T — AIMTeJbHOCTb Pa3BEPTKH,
T = Kpass - 10 meu.

Kpass — K03 (ULMEHT pa3BepTKU

JIomOMHUTEIbHBIE 3HAUEHH S
KOo3(ppuLMeHTa pa3BéPTKU
B peXKHMe CaMOIUCIa

ot 1 mc/ men. mo 100 4/ geu.

JononHuTeNbHAS MOTPELTHOCTD, BBI3BAHHAS HW3MeHEeHHeM TeMIepaTyphl B Mpenenax paboued o6JacTH TeM-
nepatyp — He 0oJjiee Mpejiesia OCHOBHOU TOTpelTHOCTH Ha Kaxaple 10 °C M3MeHeHHs TeMIepaTyphl.




Kannbpartop

BrixogHo# cursan NPSIMOYTOJIbHBIH, CO CKBaXKHOCTHIO 2

YacToTa BbIXOJHOTO CHUrHaJa 1 xl'g

BrixoqHOe HanpskeHHe 3 B oT nuka mo nuka

BeixonHoe conmpoTHUB/IeHHE (150 +50) Om

BeixonHo# pazbem BNC, coBMellleH cO BXOLOM
BHEIIHEH CHHXPOHU3ALUH

2.3.2. FreHepartop
KosinuecTBO BHIXOOHBIX KaHAJIOB: 2
Jnamnason yactoT BuixoxHoro curnama: ot 0,1 I'm o 10 MI'm.

UYacTora curHaja, BOCIPOU3BOIUMAS T€HEPATOPOM, OIpeNessieTCsl ero TAKTOBOM HAaCTOTOU M JJIMHOM CHUTHa-
Jia 1o gopmy.e:

f=1Ir/N, rae

[ — dacrora curHana;

[r — TaxToBas yacTOTa reHepatopa, MOXKeT OBITb yCTAaHOBJEHA B OMHO M3 16 3HaueHWH: MakKCHMaJbHOE —
80 MTIn, kaxnoe nocjaenywiiee — B 2 pasa MeHbiie — 40 MI'n, 20 MI'u, 10 MI'n v 1. 0. mo 2,441 xl'w.

N — navHa curHana: Jo6oe 4eTHOe LieJoe YHCJI0 BEIGOPOK B auanazoHe oT 8 mo 131000.

OcHOBHast OTHOCHUTEJIbHAS TIOTPELTHOCTb BOCTIPOU3BENEHHS UACTOTHl HE MPEBBIIAET +0,05%.

JlomosiHUTebHAS TIOTPEIIHOCTh BOCMPOU3BEAEHHST YacTOThI, BbI3BaHHAsT M3MeHeHHWEM TeMIlepaTypbl B Ipe-
Jenax pabodeii o6aact TemnepaTyp He npesbimaet 0,05% Ha kaxable 10°C u3MeHeHMs TeMIepaTyphl.

MakcuMaJ/bHBIE pa3Max BbIXOJHOTO HalpSKeHHUS:

Ha Harpyske 1 MOwm +25B
Ha Harpyske 50 Om +1,25 B
[ar ILI/ICerTHOI:I YCTaHOBKHU BBIXOOHOT'O HaIlpAXKEHUS:
Ha Harpyske 1 MOwm He Gosee 1,5 MB
Ha Harpyske 50 Om He Gosee 1,0 MB

HepaBHOMepHOCTE YPOBHSI BBIXOAHOTO CHHYCOMIAJbHOrO HAINPSKEHHS] B AHANa30He YacTOT OTHOCHTEJNBHO
ypoBH#s1 Ha gactoTte | kI'm He mpeBeiaer +1 1b.

JlnutebHOCTb (DpoHTa U cpesa (Kaxmoro B OTAEJbHOCTH) MPSAMOYTONBHOTO CUTHaMa He mpesbimaeT 20 He.
PeXuMBI CHHXPOHHU3ALMH:
Boibop pesxcumos cunxporusayiu

nepesanyck OIHOKPaTHBIA (PYYHOH) UJIH HEempepbIBHbIH
HUCTOYHHK BHEIIHUH WJIM BHYTPEHHUH
MOJISIPHOCTD 0 BOCXOJISIIIEMY HJIH TI0 CIafaoLIeMy
dhpoHTY
Bxoodwoii cuenan sHewinell cunxporudayuu
¢dopma IPSIMOYTOJIBHBIH UMITYJIbC
aMIIATY A TTJI-ypoBeHb
IJTUTENBHOCTD He MeHee 10 HC
¢poHTa
Boixodnoti cuenaa cunxporusayuu
¢dopma IPSIMOYTOJIBHBIH HMITYJIbC
aMIIATY 1A TTJI-ypoBennb Ha Harpy3ke 1 kKOm
JUTUTEJIbHOCTb UMITYJIbCa, 2/ fr, rne fr Belpaxena B MI'n
HC
IJTATEJBHOCTb (PPOHTA He GoJiee 20 HC
Bei6op ¢opmbl msst 060uX KaHaIOB HEe3aBHCHMBIN
MaxkcuManpHOe 91C/Io TOUeK Ha KaHal 131000
YacTtoTa cpesa oTK/M0OYaeMOoro (GUIbTPa HUXKHHX 4acToT 15 Ml +20%
MakcumaJsibHasi TAKTOBast 4acToTa 80 MI'n



2.3.3. O6wme xapakTepucTukm
[Tpubop nmpepHasHaueH miasi paboTel ¢ KoMnbioTepoM no uHTepdericam USB 1.1 unu LPT B pexxume EPP.

[Muranue 220 B £10%, 50 T
[ToTpebJsiemasi MOLIHOCTb He GoJsee 20 Br
Bpewmsi HenpepbiBHOH paboThI He MeHee 8 4
Bpewms ycraHoBieHusi pabodero pexxuma  He Gosiee 15 MUH
Cpox caryx6bl mpubopa He MeHee 6 JeT

DneKTprUYecKasi IPOUHOCTb U30JSILIHM MEeXAY BXOIOM CETEBOTO pa3beMa H KOPIycoM Npubopa BBIIEpXKHBA-
eT 6e3 mpo6osi UCHbITaTeNbHOE HampspkeHHe dacToTod 50 [t n adekTHBHBIM 3HaueHweM 1,5 kB B Hopmase-
HBIX YCJIOBUAX, B TEHEHHUHU HE MeEHEe 2 c.

DJIeKTPUYECKOe COMPOTHBIIEHHE M30JSILMH LENH MHUTAHHUsS OTHOCHTEBHO Kopryca mpubopa He MeHee 50 MOwm
npy ucnbiTatesnbHoM HampsbkeHnu 1000 B.

DJIEKTPHUUECKOE COMPOTHUBIEHHE 3AILMTHOIO 3a3eMJEHHS MEXKAY 3a’KUMOM 3allUTHOTO 3a3eMJIEHHs] M BCEMH J0C-
TYTIHBIMH TOKONPOBOASIIMMH YaCTSMH, COeIHHEHHBIMH C 32)KUMOM 3alllUTHOTO 3a3eMJyieHus], He Gosee 0,5 Om.

Pa6oune ycsioBUa 3KCIIyaTaLUU:

TeMIeparypa +5...+40 °C
OTHOCHTEJIbHAST BJIAXKHOCTh BO3IyXa ne Gonee 80 % npu 25 °C
aTMoc(epHOe TaBieHre ot 630 no 800 MM pT. cT.

Yci0BHST XpaHeHUS:
TeMIepaTrypa —30...+50 °C
OTHOCHTEJIbHAST BJIAXKHOCTh BO3IyXa 30...80 %

[aGaputHble pasmepsl

(umpuHaxBbicOTAXTyOHUHA) 260x70%x210 MM

Macca He 6ogee 2,0 Kr

2.4. MuHumanbHble TPe6OBaHNS K KOMIbIOTEPY

— [TlapansesnbHbiél mopT, paboTarwmni B pexume EPP, wmm nmopt USB 1.1;

— Onepauuonnas cucrema MS Windows 98, Windows Me, Windows NT 4, Windows 2000 wmu Windows
XP;

- ITpoueccop Pentium II 400 MI'y;

- O3Y o6bemom 32 MobairT;

- Buneocucrema VGA (paspemenne 640x480, 256 upertos), pekomenayiorcs paspemenue 800x600 u 24-
OUTHBIA LIBET;

- 3ByKoBas IJIaTa U ayAHOCHCTEMA JJIS MIPOCIYIIMBAHNS 3BYKOBHIX COOOLIEHHH.

2.5. KomnnekTrHoOCTb

L TIPHOOD e l wr.
2. Kabesb misi coennHeruss ¢ USB-MOPTOM .........ccoeeeeeeeeennnnn. 1 wr.
I (o100 107 202 17 1 mr.
4. KoMnakT-IMcK ¢ NIPOrPaMMHBIM OO€CIEeUEHHUEM................... 1 wr.
O. YTAKOBOUHAST TAPA .oeeeeeeeeeeeeeeeeeeeaaeaeaaaaaaaeaaaeaaaaeaaaaaaaaaaeenns 1 wr.
6. PYKOBOICTBO TO SKCTIMYATALMH ...oeeeeeeeeeeeeeeeeeaaaaaaaaaaaaeannnns 1 aks.



2.6. OnucaHve opraHoB yrnpaBJ/ieHUs
3

Puc. 2. 3a0nss nanersv

Bxon kanana A ocuumstorpada.
Bxon kanasna B ocuusnorpada.
PasbéM cuHXpoHM3auuu ocuuiorpada (BXom—BbIXOM), BHIXOJ KaJauGpaTopa.
Beixon kanasma A reHeparopa.
Brixon kanana B reneparopa.
PasbéM cMHXpOHM3aLWHU reHepaTopa (BXOA—BBIXOM).
WHupukaTop BK/IIOYEHHS.
3axum paboyero 3azeMJEHHS.
[Tpenoxpanuresb.
. BeikstouaTesb muTaHus.
. Paszpém nuranus 220 B, 50 I'i.
. Pazbvém LPT-nopra (tuna Centronics «CENC-36F»).
. Pazvém USB-nopra (tuna «USBB»).

3. NOAroToBKA NPUBOPA K PABOTE

3.1. Mepbl NnpeaOCTOPOXXHOCTN BO n3bexaHne noBpexageHns npmoopa

LOND UL W=

—_— — —
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A 3anpeniaetcss paboTaTh ¢ He3a3eMJIEHHBIM TTIPHOOPOM.

A 3anpenaeTcst MogaBaTh CHUTHAJ HampsiKeHWeM OoJiee ABYKPATHOTO IIPEBBIUIEHHS ITIOJHOH Kbl IS
KaXnoro npepnesa, Ho He Gosee 100 B mukoBoro sHayeHust mpu conpoTtueaeHud BXoga 1 MOwm u GoJsiee 5 B muko-
BOTO 3HAUEHHs IPHU CONpOTHBJIeHHH BXxoma 50 Owm.

A 3amnpeliaetcs MPOBOANUTh U3MEPEHHUS B LIEMSX, raJlbBaHHUECKH CBSI3aHHBIX C 3JEKTPUUeCKOH ceTbio 220
B/50 I'u.

ASanpemaeTCH B pexuMe BXoga rmogaBaTh Ha pa3béMm ocuumorpada «CHMHXPOHU3ALIMA
BXOJ1/BbIXO/l» nanpsizkeHue, BeIXOAsLIee 3a npefensl —1...+6 B.

A 3ampemiaeTcss B peXXHMe BHIXOJA TOAaBaTh JOOble BHEIIHWE CHTHAJbl Ha pa3beéM ocluiorpada
«CUHXPOHU3ALIMA BXOH/BbIXO».

A 3amnperuaetcs MoAaBaTh BHELIHWE CHUTHAJbl Ha pasbeMbl reHepatopa «Kanam A» u «Kanan B».



3.2. YcTtaHOBKa annapaTtHOW 4acTtun

Jl1s1 yctaHoBKM npu6opa HeoOXOAHUMO:

- y6eauThCsl B TOM, 4YTO MPUOOP W KOMIBIOTEDP BHIK/IIOUEHBI U OTK/0YeHHl oT cet 220 B, 50 I

- 3a3eMJIMTb NPUOOP C MOMOLIbI0 KJAeMMbl 3a3eMJ/EHHs Ha 3alHell cTeHKe Npubopa, NpHU 3TOM 3a3eMJIsIOIUH
KOHTAKT CETEeBOM BHJKHM KOMIIbIOTEpPA JO/KEeH ObITh IOAKMIOYEH K TOH JKe IIHHe 3a3eMJIEeHHs TTOMEIleHHs,
YTO U 3a3eMJieHHe TTpUbopa;

— MOAKJMIOYHTH TPUGOP K KOMIbIOTEpPY, coenuHuB ero ¢ LPT-noprom kommboTepa (mopt momkeH paGoTaTh B
EPP pexume) kabesem DB-25M—CENC-36M, npenHasHayeHHbIM [/l CBSI3H C MapajuiebHbIM MOPTOM
(puc. 3a, kabesib He BXOIUT B KOMIUIEKT MOCTaBKH) uan ¢ USB-moproM KommbioTepa KaGesem Tuma «A-B»,
npenHasHaueHHbIM 1751 cBsisk ¢ USB moprom (puc. 36, kabesb BXOAUT B KOMILIEKT MOCTABKH).

;&i/ ) . /A
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Puc. 3.
A Brumanue:
O0Hospemerroe nodxarouenue oboux munos Kaberel nedonycmumo!

— MOIKJIIOUHTDb TTpH6op U KoMnbioTep K cet 220 B, 50 I'm.

— BKJIIOYHTH KOMIIBIOTEP.

- BKJIIOYHTH NMUTAHHE NpUOOpa, TIPU ITOM IOJKEH 3aropeThCsl 3eJeHbIH MHAMKATOP BKJIOYEHHS Ha INepefHeH
naHeJ M npubopa.

3.3. YcTraHoBKka nporpaMMHOro obecrne4eHuns

Ha nocuresne IO, BxomsimeM B KOMILJIEKT NpPHOOpPA, COLEPKUTCS TPHU BHAA MPOTPAMMHOIO 0oGecHeyeHHS.
Jlng  ympaBieHuss MoayseM —ocuuiuiorpada HcmoJb3yloTces  craHpaprtHas nporpamma ACK-4106-PO1
(ACK-4106s) wau nmporpamma ocuuanorpada-anamuzatopa ACK-4106-PO5 (ACK-4106p); anst ynpasnenusi mo-
ayJeM reHeparopa — nporpamma
ACK-4106-PO3 (ACK4106g).

[Tporpamma ocuumiorpada-anamusatopa ACK-4106-PO5 moxeT nCmosb3oBaThCsi MPH paboTe ¢ MPUGOPOM
TOJIKO IIPH HaJWYMH KJI0Ya JTOCTYNa, KOTOPBIH NpHOOpeTaeTcss Kak OTHeNbHast oniuus. Ecau kmoya goctyma
HeT, TO paboTa BO3MOXKHA TOJBKO CO CTaHAApTHOH mporpammod, a npu 3amycke ACK-4106-PO5 nporpamma
OyneT pa6oTaTh B A1EMOHCTPALUOHHOM pexxHMe.

CraHnapTHasi mporpaMma, BXOASIIAsS B KOMILJIEKT MOCTABKH, COIEPKHUT 6a30BBI Ha60p BO3MOXKHOCTEH IIPO-
TPaMMBl.

[Tporpamma ocuuiiorpagda-aHaausatTopa COLepKUT pacliMpeHHble BO3MOXKHOCTH, ONMCAaHHBIE B pasiene 4.4
«JlonosnHUTeNbHBlE (DYHKLMH NIPOrpaMMbl OCLMJIOrpaga-aHalu3aTopas.

B naHHOM PYKOBOACTBE OMHUCBHIBAETCH MporpamMma ocuuiiaorpada-ananusaropa ACK-4106-PO5,
Kak 6oJiee moJHas M BKJIOYamomas B ce0s Bce BO3MOXKHOCTU CTaHAApPTHOW. B cayuasax, korma omnu-
cbIBaeMasi BO3MOMHOCTb IIPOrpaMMbl OTHOCHUTCH TOJBKO K IporpamMme ocumuiajiorpaca-
aHaJau3aTopa, oHa Oymer 0003HAYaThCH 3HAKOM @

BcTaBbTe HOCHTEN b ¢ OUCTPUOYTHBOM IPOTPAMMHOrO 0OecHeueHHst B AUCKOBOX, HAHIWTe Ha HEM IpOrpam-
My setup.exe, 3allyCTUTE ee U CJeIyHTe Jajnee MHCTPYKLHSIM MPOrpaMMbl HHCTAMJISINH.

[To oKOHYaHUM TpolLlecca YCTAaHOBKH OYAET CO3[MaHa MpOrpaMMHasi IPYIIa ¢ sIpJbIKAMH JJIs IPOTrpaMMBl OC-
uuJIorpada M /s ero ClpaBoOYHOM cUCTeMbl. Bbl MOXKeTe 3alyCTUTb UX C NMOMOLIbI0 MeHI0 «Ilyck».

[lepen ucnosmb3oBaHueM npubdopa Bam Heo6Xomumo ycTaHOBUTH npaiBepbl HHTepdelcoB USB u EPP. Tpebye-
Mble JIsl 3TOro (paiibl IpH yeraHoBke [10 6ymyT nomenieHsl B pabouyio Manky MporpaMMbl B TOANANKY Driver.

[Tpouenyprl yCTaHOBKM ApaliBepoB ONHCaHbl HUXKe, a Takke B (palax AckUSB. txt U AckPIO. txt.

[To ymosuaH#IO MporpaMMa HCIOJb3YeT IJsi CBs3u ¢ mpubopom uHTepdeidc USB, ampec mopra 0x378, an-
pec ocumtorpada 31, anpec reneparopa 30. M3MeHUTb HACTPOHKH MO yMOJUaHHIO Bbl MoxeTe B JI060U MO-
MeHT ¢ IoMoliblo NaHeau «HacTpoiiku». Kak npaBuso, MmoJjb3oBaTesi0 He HYXHO H3MEHSITb HACTPOHMKH IO
YMOJTUaHHIO, 32 UCKJIOUEHHEM HeOOXOIUMOCTH BBIOPATh HYXKHBIM THUIl HHTep(derca.

YcraHoBka apavisepa USB-uHTepgevica ans MS Windows 98, Me, 2000, XP

Heobxonumble halinbel HaxoasiTes: B moakaTajiore Driver pabouero Katasora mporpaMMel:

AUNUsb.inf — WHCTaNISUHUOHHBIN (Qai.

AUNUsb.sys — HeNOCpeACTBEHHO JpauBep.

AUNUsb.txt — HHCTPYKLHS 10 YCTAHOBKE.

Hucmaanauus na npumepe Windows 98:

1. Bosinute B cuctemy MS Windows.

2. Nopkmounte npubop KOMOWHMPOBAHHEIE K KOMIboTepy Yepe3 USB-kabessb.
3. [Mogoxmute, moka Windows o6Hapy>KHUT HOBOE YCTPOHCTBO.

4. B nuasnore «YcraHoBka 000pyNOBaHUSI» HaXXMHUTe KHOIKY «Jlajnees.
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5. BuiGepute «IIpousBecTd MOMCK HauGosiee CBEXEro npaiBepa 1Jst yCTpokcTBa (pekoMmeHayeTcsi)» H
BHOBb HaXXMUTe «Jlamnee».

6. OTMeTbTe MYHKT «YKa3aHHBIH HIXKe WCTOUHHK», YKaKUTe IyThb K HHCTANISLHMOHHOMY (hainy npariBepa
AUNUsb.inf u gBaabl HaxKMUTe «[lajees.

7. Hoxnutech, moka Windows 3aKOHUHT yCTaHOBKY ApaiBepa H HAaXMHTe KHONKY «['0TOBO».
YcraHoBka apavisepa EPP-uHTepgerica ans MS Windows 98, Me, 2000, XP

Heo6xonumble daiibl HaxoasaTca B noaxarasnore Driver padodero xartasnora nporpamMMbl:

AckPIO.inf — WHCTAJNISIUUMOHHBIN (aia

AckPIO.sys — HENOCPEeACTBEHHO ApauBep

AckPIO.txt — HHCTPYKUHMS IO YCTaHOBKE

Hucmaanauus na npumepe Windows 98:

1. Bosinute B cuctemy MS Windows.

2. B nmanesu ynpasnenus Windows 3amycTuTe anmieT «YCTaHOBKa 000PYIOBAHHUS».

3. JIBaxKibpl HaXKMUTE KHOTIKY «[lamee».

4. Ha 3anpoc aBTOMaTH4eCKOro MOHWCKA HOBBIX yCTPOUCTB BriOepute «Het, BbIOpaTb U3 CIIUCKa» U HaXKMHU-
Te KHOTKY «[lanmee».

5. Bribepure Tun ycTpoiicTa «Ilpyrue ycTpoHcTBa» U BHOBb HaXKMHTe «Jlaee».

6. HaxmMute «YCTaHOBHUTD C IMCKa», YKaKHUTE NMyTh K HHCTAMISIIUOHHOMY (halsy npariBepa AckPIO.inf,
BeiGepute Momesib «AKTAKOM AckPIO Driver» u Haxmute «Janee».

7. Haxxmute KHOMKY «['0TOBO» ¥ moxmuTech, moka Windows 3aKOHYMT yCTAHOBKY JpadBepa.

3.4. 2 OcobeHHOCTU 3anycka nporpamMmsl ocymanorpaga-aHannsaropa

ITpu nepBoM 3amycke nporpaMMbl ocLMJLIOrpada-aHasusaTopa Heo6X0AUMO BBECTH KJIOU AOCTYINa, KOTOPBIH
npuo6peraeTcss Kak OTHeJbHasi OMNUMA U COOTBETCTBYeT IIOJKJ/IOYeHHOMY INpubopy. MoxKHO OTKasaTbCs OT
BBOJA KJIIOYa, B 3TOM CJyyae IporpaMMa 3almyCTHUTCSl B J€MOHCTPALUMOHHOM pexuMe. B aToM pexkume pocTym-
Hbl Bce (DYHKUMH IpOrpaMMbl, HO JaHHble HE CUMTBIBAIOTCS U3 NPUOOpa, a «IPHUAYMBIBAIOTCS» MaTeMaTHUeCKUM
smyastopoM (cM. «Hcrosb3oBanue sMy/isTOpa CHrHaMoB»). Eciu mporpamma samyiueHa 6e3 MOAKIIOYEHHOTO
npubopa, OHa TakxkKe aBTOMaTH4YeCKH MepelfeT B AeMOHCTPALMOHHBIH PEXHUM.

Jns mpuoGpeTeHHs KJOUa JOCTYyNa, KOTOPBIM T103BOJisieT paboTaTh € MPOrpaMMOM OcLMJIorpada-
aHa/M3aTopa M IIOCTaBJ/seTCs Kak OTHesbHas OILWS, HeOOXOAHMMO CBfI3aTbCSl C MOCTABLIMKOM 000pPYNOBaHUS.
[Tocsie mosyueHus KJ/oua HYy»KHO CO3[aTh C €ro IOMOLIbI0 K/oueBoH ¢aia. s 3Toro samycTuTe nporpammy
u BeOeprTe U3 MeHI0 «Parn» KoMmaHny «BBecTtu kmou pocrtyma...». BBemuTe B NOSIBUBLIEMCS IHAJOTOBOM OK-
He CTPOKY-KJIIOU, BEITAHHBIH BaM mocraBmukom npu6opa, u HaxkmuTe KHONKy «OK». B pabouem katasore mpo-
rpaMMbl OyZeT CO3faH KJ/0ueBOH (hais ¢ BBeHeHHbIM KJo4uoM joctyna. [Ipu crenyiolieM 3amnycke nporpaMmbl
3T0T (pavis1 6yoeT NMPOYUTaH, U yIpaBjeHWe MPUOOPOM CTAHET AOCTYITHBIM.

3.5. lNpoBepka roroBHOCTU Npnbéopa

Ecsm Bl mpaBH/IBHO YCTAHOBUJIM alllapaTHYIO M NPOTPaMMHYIO YacTH, IPOrpaMMa OocLHJIorpaga cama 06-
Hapy»KUT MNpH 3amycke paboramowuil npudop. B mpoTuBHOM c/ydae mporpaMma BblIAacT Npeaylpexpamliee
COO0LIeHHe 0 HEBO3MOXKHOCTH OOHAPYKHTb YCTPOHCTBO. DTO MOXKeT OBITh BEI3BAHO TeM, YTO Bbl 3abbu1n mon-
KJIOYUTh MPUOOP K MCTOYHUKY MUTaHUst (MIPU BK/IKOUEHHM MUTAHUS 3aropaercs 3e/EHbIE MHIMKATOP Ha JHIe-
BOH MaHes M Mpubopa), K HHPOPMALMOHHOMY TOPTY KoMmbioTepa (mapasnensHomy mopty B pexume EPP win
nopry USB), He 3ajaiu BepHble afpeca HCHOJb3yeMOro IMOPTa M yCTPOHCTBA MJIM He YCTAHOBMJIM HEOOXOIH-
Mble IpaiBepa. Bbl MoxeTe B J1I060H MOMEHT IPOBEPUTb KayeCTBO CBA3H C NPUOOPOM U YCTaHOBUTb [PaBHUJb-
Hble afpeca ¢ MOMOILUBIO MaHeJaHu HacTpoek mporpammbl (cm. m. 4.2.12.3).
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4. NOPAAOK PABOTDI

4.1. OcobeHHOCTN Pab0TbI C NPN6O0POM
Ha HocuTese, BXoAsiueM B KOMIJIEKT mpubopa, comepxkutest Tpu dactu [10: ACK-4106-PO1 «ACK4106

Ocuusnorpag», ACK-4106-PO3 «ACK4106 Tenepartop curhHamoB» u ACK-4106-PO5 «ACK-4106 Ocuuiio-

rpad-aHann3aTop».

[Tpu pabore ¢ kom6uHupoBaHHbM nprGopoM ACK-4106 HY»XHO yUHTHIBATH CJeyOLIHe 0COOEHHOCTH:

1. 3anyctus J06y0 U3 mporpamMM, Bbl MoxkeTe ¢ momouipio MeH «Pexum» riasHoi manesu (m. 4.2.16.5) me-
PeXOIUTh U3 ONHOH MPOrpaMMbl B APYyryio. IIpu 3TOM OKHO mpeablIyIlel MporpaMMbl 3akpbiBaercs. Daiibl
IaHHBIX, 3alIUCaHHBIE B OXHOM H3 PEKHMOB, MOXKHO HCIIOJb30BaTh B JIOOBIX IPYTHX.

2. Ecsi 3amyCcTUTb MpOrpaMMy reHepaTopa CHUTHAJOB, a MOTOM INEPEKJIIOUYUThCS B APYTOH PeXuM, mpudop Oy-
JeT TIPOJOJIKATh T€HEPUPOBATh CHMTHAJMb, e€CaM B NyHKTe MeH® «Hactpoiiku» (3akmanka «O6ime») He
BKJIIOYEH PeXXuM «BbikmouaTs renepatop npu Boixome» (1. 4.3.9.1).

3. Ilo ymosuaHMIo, TIpH NEPBOM 3arycke Ji00asi U3 MEPEUHCIEeHHBIX TPOTPaMM HCIIOJNb3yeT THII HHTepdenca
USB. Ecsqu Bel ucnosnsayere nntepgetic EPP, npu sToM nosiButcst Haamuch «He ynanoch oTKpBITH ApaiiBep
BEIOpaHHOTO HHTep(elica. [IpoBepbTe NPaBUIBHOCTD YCTAHOBKH ApalBepoB mpubopa». C MOMOIIBI0 KOMAHMIb!
riaBHoro MeHio «[lanenu» Bhi3oBHTe «IlaHesb HacTpoek», OTKpPOHTe B HeH BKJAAKY «TeXHHKa» U IepeKJito-
YyuTe KHONKY BeIOOpa THMNA HHTepderica u3 nosaoxenus «USB nHTepdetic» B monoxenne «EPP untepdeiic»
(n. 4.2.12.3). Ecin Bul npaBusbHO ycTaHoBuau npaiisep EPP, To mporpamma oGHapy»KHT mpu6op u OymeT
roToBa K pabore.

4.2. Moaynb ocuunnorpadga

4.2.1. Hayano pa6otsi

Ecniun Bam yno6Ho HaunHaTh padoty ¢ npubopam ¢ pexkuma ocuumnorpada, orkpoute meHio «[lyck — Ilpo-
rpammbl —> AKTAKOM — ACK-4106» u 3anyctute crangapthyio nporpammy «ACK4106 Ocuumnorpads uin
(ecnm y Bac ectp kirou moctyna) «ACK-4106 Ocumaiorpad-ananusatop». Ha skpane mosiBUTCS IIaBHasi ma-
Heslb OTKpHITOM Bamu nporpammsl. [lepeiitTh B npyrue mporpamMMmbel Bel MoxKeTe ¢ momouipio MeHI0 «Pexum»
TJIaBHOU TaHeJH.

[Ipu pa6ote ¢ nporpammoit «ACK4106 Ocuunnorpad-aHanu3aTop» BHIK/IIOUHTE PEXHM IMYJSUUA. JJ1si BbI-
KJIIOUEHHS PeXHUMa IMYJSIMH B MeHI0 «HacTpolku» CHUMHTE MeTKY ¢ MyHKTa «Mcro/sib3oBaTh IMYJISIIHIO CHT-
Haja» WU clesnaiTe NIBOMHOH IIEeJYOK JeBOW KHOMKOH MBIIIN 10 MHAWKATOPY PEXKHUMa 3MYJSLHAN BHHU3Y IJaB-
nou mawesu (). Beaute kmou poctyna (cm. m. 3.4).

Jlns Toro, uTo6k HabM0AaTh cUrHa(bl):

- Ha manequ ynpasjenus (. 4.2.5):

- BoiGepute Kanasi(bl) 11l HAaGJIOEHHMS CHTHANa, YCTAHOBMB Tajodky B okHe «Kamanm A» u/wuim
«Kanaa B»;

- BbifepuTe BUL CBsI3H ¢ uCTOUYHHKOM curHana: «DC», «AC» miur «50 Om»;

- YCTaHOBUTE KeJlaeMblH UCTOUHHK 3alycka B OKHe «MCTOUHUK»;

- y6ennTech B TOM, UTO YCTAHOBJIEHA TajouKa B OKHe «3alycCK»;

— BbiOepuTE pPeXHUM 3amycka «ABTO» B OKHe «PexuM»;

— YCTaHOBHUTE HapacTAOLIMH WU CNafalolHi (POHT CUTHAMA;

- Ha IJIaBHOH IaHesNH HaXXMHTe KHOIKY E‘ aBTOHACTPOHKK Ha curHan (m. 4.2.4.1.).

[Tocsie 3TOrO Ha 3KpaHe riaBHOM MaHeJ u OyneT oToOpakaThCsi BXOAHOHM CHTHAaJ, a B OKHaX IMaHEeJNH yIpas-
JIEHUs] — OCHOBHbIE yCTaHOBKH MpHOopa: Ko3(P(MUUUEHTH YyBCTBUTEJNbHOCTH M Pa3BepTKH. Bbl MoxKeTe M3Me-
HUTb HUX 10 CBOEMY YCMOTPEHHIO.

Bosee mompo6HO mopsimok paboTel ¢ MPUOOPOM B pexUMe ocuu/orpada W ocuusnorpada-aHaansaTopa
NpeACTaBJeH B 1aHHOM PyKOBOICTBe MpPH OMUCAHWH KaXKAOTO M3 PEXKHMOB.

4.2.2. Hactpovika nosnb30BaTesibCKOro nHrepgenca

[To/1b30BaTeILCKUM HHTEP(EHC MPOrpaMMbl COCTOMT M3 Habopa paGoumx manened (oxkon). Kaxknas manenn
COlePKUT HAOOP YMPaBASOWIKX 3/1eMeHToB (V3), M03BONAIOMKMX MOJb30BATENO BIUATh HA PAGOTY MPOrpam-
Mbl, U HHAHKATOPOB, 0TOOpAaXKAaMIINX HEOOXOOUMYI0 HH(popMaLHio. B oTnuune oT ¥, Ha HHAHKATOPH! MOJB30-
BaTeJ/Ib HENOCPEACTBEHHO BJIUATL HE MOXKET. DOJIbIIMHCTBO 3THX 3JEMEHTOB SBJSIOTCS YacThbIO CTaHOAPTHOTO
uHTep(deiica Windows 1 He TpeOyIOT CIelMAaIbHEIX TTOSICHEHUH 110 UCIIOJb30BAHHIO.

ﬂJ’IH yhnpaBJ/eHHsA nporpaMMoﬁ I[TOJIb30BAaTEJIb MOXKET TaKxKe€ HCIIOJb30BATh KOMAHIbl BBIITAAAOIIEro MEHIO
TJIaBHOH MaHeJIH.
4.2.2.1. Hactporika LBETOBOV CXEMbI

Jas toro, yro6bl Bel Morau uuTaTh rpauueckylo HH(GOpPMaUMI0 ¢ PabOuMX MaHesJed € MaKCHMaJsbHbIM
yoo6CTBOM, B IpOrpaMMe MpPeAyCMOTPEHa BO3MOXKHOCTB I10JIb30BATEJIbCKOM HACTPOHKM IBETOBOH cxeMbl. C
NIOMOILbI0 TaHeJU HacTpoeK Bbl MoxeTe BbIOpaTh liBeTa Pas3/jM4YHbIX 2JeMeHTOB rpaHyecKHX HHIUKATOPOB
(hoH, MMHMKM CeTKM, KpHMBbIE CHTHAJIOB, METKH KypCOPOB.), HaubGoJee MOAXOAsIME A1 Barero pa6odero mec-
Ta.
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Bel MoxKeTe co3maTh pasiHUuHbIE IIBETOBBIE CXEMBI M BEIOMPATh HX C IOMOINBI0 (DYHKUHH 3aIMHCH W YTEHHUS
KOH’@_HrypaLLHH TIPOTPaMMBL.

T2 Kpome HacTpOKKH LBETOBOK CXeMbl IpaMKOB MOJb30BaTe b MOXKET MOA00paTh ¥ HaHO0/Iee ONTHMAJIb-
HYI0O BH3yasIH3alMIO MPOrpaMMBbl B IesoM. [y 3TOro ¢ NMoMoIblo BKIAAKH «DOHOBEIH PHCYHOK» MaHEJH Ha-
CTPOEK CJIefyeT 3arpy3UTb U3 (hakiya MOAXOASIINE PUCYHOK, KOTOPBIE OYAET MCIOJb30BaThCS B KadecTBe (hOHA
naHesied. Jlasmee Bbl MoxKeTe ¢ MOMOILIBI0O UMEIOIIMXCS HA ITOH BKJ/AAKE KOMAHIHBIX KHOIOK M3MEHHUTH LIBETO-
BYI0 TaMMy 3TOTO PHUCYHKa B COOTBETCTBHH C yCTAHOBJIEHHBIM B OINEPAlMOHHOHM CHCTEME LBETOM 3JEeMEHTOB
OKOH HJIH, Ha0060pOT, YCTAHOBHUTb CUCTEMHBIE [1B€TA B COOTBETCTBHH C LIBETOBOU NaJUTPOH PHUCYHKA.

lIBeTa CTaHAAPTHBIX 3/JEeMEHTOB OKOH ONEPALIOHHOH CHCTeMbl Bbl MOXKeTe Takke H3MEHHTb BPYUYHYIO C
nomolbio cTauaaptHbix cpencts Windows («[lanesnb ynpasaenus> — «Jkpan» — Braaaka «Odopmienues).

4.2.2.2. PacnonoxeHve pabo4yux naHesnen Ha sKkpaHe

[Iporpamma COCTOUT M3 HECKOJNBKHX PabodMX MaHeseH, KOTOpble SIBJASIOTCS OTHEeJbHBIMA OKHamu Windows
U MOTYT pacloJgaraTbCcs Ha 3KpaHe B J060M MecCTe COBeplUeHHO He3aBHUCHMO Apyr oT apyra. Korma Bel uc-
N0JIb3yeTe OJHOBPEMEHHO HEeCKOJbKO MNaHesed, paboTa ¢ HUMH MOXKeT YCJOXKHSTbCS M3-3a HeJOoCTaTKa CBO-
6onHoro Mecta Ha 3KpaHe. [l yIpOLIEHHS TOUCKA HYXKHOH NaHeJd MOXHO HCIIO/b30BaTh CJAeAyIOLIME CIelld-
aJIbHble BO3MOYKHOCTH.

4.2.2.3. «[lpunnnnaHve»

Tpu oCHOBHBIX pabo4MX NaHeJU — IJaBHAas, YIPaBJeHUS U U3MEPEeHHUH, MOTYT «IIPUJAUNATb» APYT K APYTY.
Ecsu nasesb ynpaB/eHHs W/IM aHeab MU3MepPeHUH NepeMecTHTb Tak, UTOObl OfHA 0Kas3a/lachb IO COCEeICTBY C
IPYrodl M3 3THX TPeX, T. €. PaCCTOSHHE MeXIy MX OJMKaHUIMMHM OOKOBBIMU TpaHHIaMM Oblio MeHee 20 3k-
PaHHBIX NHUKCeJeH, TO MepelBUHYyTasl MaHe/]b caMa BCTaHeT TOYHO PSIOM C COCeJHeH WU BbIPOBHSIETCA C HeH IO
BepTHKanu. Temepp, ecqu HadyaTh MepeMellaTh MaHeNb, K KOTOPOH «IpUJHILIAa» Apyras, TO OHH OYyAyT mepe-
MelaTbCsd BMeCTe KakK OJHO OKHO.

«[Ipununanve» MOXHO BKJ/IOUHTb U BBIK/JIIOUHTb C IOMOILIbI0 IaHEeJH HAcTPOeK, HJAH KOMaHAOH
«[Ipununawomure naseau» MeHio «HacTpolkn».

4.2.2.4. «CBopaynBaHne» 1N «pa3BopavnBaHnNe»
JLnst BbI30Ba 3THUX KOMaHJ HCIOJb3YIOTCS KHOIKH Q/

B oTsnuume oT 0OQHOMMEHHBIX CTAHIAPTHHIX oNepanui oKoH Windows, 3TH KOMaHAB He yOHPAIOT OKHO C 3K-
paHa M He IPEeBPallalOT e€ro B 3HAYOK, a TOJIbKO YMEHbLIAIOT €ro BEICOTY, OCTABJSAS CTPOKY 3aroJI0BKa U BepX-
HIOI0 KHOTIOYHYIO I10JIOCY, KOTOPBEIE OCTAIOTCSl HAa MECTe M MOTYT Jaxe ObITh aKTHBHBIMHM. DTH KOMaHIBI YHO0O-
Hbl, UTOObl BPEMEHHO OCBOOOJUTb MECTO Ha 3KpaHe 1/ pacCMaTpUBAHMA JexKallUMX HUXKe NaHesed, IPH 9TOM
He yOupasi CBOpauHMBaeMylo NaHeJb U OCTaBJISIS €€ <O PYKOH».

4.2.2.5. «[lnaBaroiyne» naHesam

JI1s1 BEI30Ba 3TOH KOMaH/bl MCIIOJIb3yeTCsl KHOIKA-IepeKayaTeb @

[lnaBaoiias naHesb BCerha pacroJaraeTcsl MOBepX APYIHX HelJaBalOLIMX MaHeseH, faxke He OYAydd ak-
TUBHOH. DTO CBOWCTBO IMOJI€3HO, Korma Bel XoTWTe MpoOBECTH omepauyu ¢ (OHOBOH MaHes b0, HO He XOTHUTE
TepATb U3 BUAY MEHBIIYIO NaHeJb.
4.2.2.6. MHorosisbikoBasi rnoanepxka

B nporpamme npenycMoTpeHa BO3MOXKHOCTb BbIGOpa ONHOTO M3 IIPelyCTAHOBJEHHBIX WJH I0Jb30BaTe/b-
CKHX $13bIKOB MHTepdelica. sl 3TOro Bce TEKCTOBble COOOLIEHHS M HAIIHUCH I10Jb30BaTeNbCKOTO MHTepdelica
IporpaMMbl BbIHECeHbl B JOCTYIHble TeKCTOBble (aisbl: ¢aili coobueHud Mess.txt u Heckosbko (hailioB
Haanuced *UIR.txt, KOTOpble NOJ/KHBI HaXOAUTbCS B pabodyeM KaTasore nporpaMmbl. s 3aMeHbl HaGopbl
3TUX (Pal/IoB AJIS Pa3/IMYHBIX 3bIKOB JOJKHBl HAXOIUTbCS B OTAEJbHBIX MOAKAaTa/l0rax, CONpoBOXKAAeMble TekK-
CTOBBIM (paljioM-onHcaHueM language.dsc, colepKalllM BCEro 4eTblpe CTPOKH: NepBasi IpPeACTaBJ/seT CO-
601 uMs1 WpU(TA, KOTOPHIH A0JKEH UCIONb30BaTbCS AJISl 9TOTO §13bIKA, BTOpasg — U3MeHeHHe pa3Mepa LIpHp-
Ta (4TOGBI OCTABUTb pasMep WIPU(TOB MPOrpaMMbl HEU3MEHHbBIM, BBEJHMTE 3[€Chb HOJb, YTOOB YMEHBIIUTh HA 2
NYHKTa — BBENHTE: «—2»), TPeThsl — Ha3BaHHME sI3blKa, U YeTBepTass — IPUMeP TEKCTa It POCMOTPA MOJb-
3oBaTeJjieM IPH ero BhIOOpe.

Jl1st 3arpy3ku B nporpaMmy Baiero co6CTBEHHOr0 BapHaHTa TEKCTOBBIX PeCypCOB BBIIOJHUTE CJeLYIOLIHe
LIary.

- Haiinute B padoueM kartajore mporpammbl (pai/bl UMeIOLIerocsl g3blKoBOro Habopa mess.txt, *UIR.txt
U language.dsc U co3gaiTe B JPYroM KaTajore MX pe3epBHbIE KOIHH.

- Baecute Heo6xonuMble W3MeHeHUS B (Dalsibl C TTOMOIIBIO JI0O0r0 TEKCTOBOTO pelakTopa, HalpuMep, ¢ MOo-
MOILbI0 MporpaMMbl «BJjokHOT», uUMetomedcs B MS Windows. M3MeHeHUWs cjenyeT BHOCHTb IMOCTPOUHO,
cJenst 3a TeM, YTOOBl KOJHWYECTBO CTPOK B (hadye ocTasoch HeM3MeHHbIM. KosMuecTBO CHMBOJIOB B CTPOKE
(patia He MOJKHO mpeBbaTh 260. [l1s BBO#A B TEKCT CHMBOJIA ab3ala HUCIOJb3yHTe KOMOHHALMIO CHMBO-
J0B «\N».

- 3amycTHTe mporpaMMy M IIpPOBepbTe 3arpy3Ky HOBOTO si3blKa HHTepdeiica. Ecau pesysbraT okasajics He-
YIOBJIETBOPUTENbHBIM, BOCCTAHOBUTE (hall/ibl SI3bIKOBOro Habopa U3 pe3epsa.

J1s  mosydeHHs pas/MUHBIX NONOJHHUTENBHBIX $S3bIKOBBIX HabopoB moceTuTe calT B MHTepHerte
http:/ / www.aktakom.ru.
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4.2.2.7. 3anucb n 4TEHNE KOHPUrypaumm rnporpamMmms|

JI1s1 Toro 4TOOB! M0Jb30BATENIO He NPUXOAMJIOCH TIPU KaxKAOM 3alyCKe IIPOrpaMMbl 3aHOBO BLICTABJATH Ha-
CTPOMKU CHCTEMBbl, pealn30BaHbl HECKOJIbKO (DYHKLUMH COXpaHEHUS U 3arpy3Kd KOH(UIYpalHH CHCTEMBbI.

[Tpu xaxknoM BeIXOZe M3 IIporpaMMbl HACTPOUKH CHCTeMbl coxpaHsaioTcs B (pale default.cfg B paboueM
kartajore. IIpu caenyiolieM 3amycke InporpaMMma 4utaeT 3TOT (paiy U BOCCTaHaBJMBAaeT HACTPOHKHU. Eciau 3ToT
thais He oOHapyXeH, TO yCTAHABJIMBAIOTCS HACTPOHKH MO yMOJYAHHIO M CO3[AeTCs HOBHIM (pallsi HACTpPOEK.
Honyctumo ypanauts ¢pain default.cfg Ajs BOCCTAHOBJIEHUS OPUTMHANBHBIX HACTPOEK MPOrPaMMBL.

Kpome aBTOMaTHUeCKOro COXpaHeHHS M 3arpy3kd HACTPOEK MOMKHO HCIIOJb30BaTb KOMaHIBI «3amucaTb»
KoH(purypauuio u «[Ipountath KoHMUTrypaumo» MeHo «Pala». DTH KOMaHIbl MO3BOJSIOT MOJb30BATEIIO 3aIHU-
CbIBAaTb W YHUTaThb BPYYHYIO pa3/HuHble BapUaHTbl KOH(UIypalUUHU CUCTEMbI A/l CTAaHAAPTHHIX BAapUaHTOB pado-
THI.

4.2.2.8. BcTtpoeHHas cripaBo4YHasi cuctema

Jl1si Toro utoOBl BbI3BATH BCTPOEHHBIH (palyl CIpaBKM IIPOrpaMMbl, BOCIOJb3YHTeCh KOMaHIAMH MEHIO
«CripaBkar.
4.2.2.9. BennbiBarolyme rnoackaskuy

BenabiBarolye moAckasku, B MEepBYIO ouyepelb, NpefHa3HauyeHbl AJs 00JeryeHuss 0CBOeHHs paboTbl ¢ Mpo-
rpaMMOH Ha4YMHAIOLIUX [10Jb30BaTe/eH.

Bce asneMeHTH 110/1b30BaTeJbCKOr0 HHTep(elca, KOTOpble MOIYT BbI3BaTh COMHEHHUSl B CBOeM Ha3Ha4YeHMH,
cHaO>XeHbl KOPOTKUMH IOSICHEHHSIMH, KOTOpble IIOSIBJSIIOTCS B MaJsleHbKOM OKOIIKe, eCJ/H NOABECTH K 3TOMY
3JIeMeHTY KypCOp MBILIM U OCTaBUTb €ro TaM HeKOTOpPOe BpeMs HeNOABHKHBIM.

BenabiBarolye NoACKa3KW MOTYT OBITb BKJ/IIOUEHBI MJIM BBHIK/IIOUEHb! C IIOMOLIbIO MaHeJH HacTPOeK HJH KO-
MaHno# «BcnsbiBatouine nonckasku» MeHio «Hactporiku». Ecau Bbl yxke xopoiio 3HakoMbel ¢ paGoTod mpo-
rpaMMbl, Mbl PEKOMEHAyeM OTKJIOUYUTb 3Ty OILHMIO.

4.2.3. O6bwyme cBegeHns o cYeTymkKkax 3anucuv

JliiHa 3amHCEBaeMBIX TPUOOPOM TAHHBIX M IOJIOXKEHHMEe MOMEHTa 3aycka B OOBIYHOM pekKiMe PabOTHl 33[al0TCsl
TIPU TIOMOLIM JBYX CUETHHKOB 3alllCH, Ha3blBaeMbIX «3alepkKa 3amycka» U «[JnHa mociesanuck». [losmb3oBatesnb
MOKET YCTAHOBHTb BEJUUMHY KaXKIOTO M3 3THX CueTunkoB B auanazoHe ot O mo 131071 BeIGOpoK. 3HaueHHe 3THX
BEJINYHH UITIOCTPUPYET PHCYHOK.

00p TaHHBIX

TD

R]

AE’

TCHHEC JAHHBIX

O603HauyeHHsT HA PUCYHKeE:
MoMeHTBl BpeMeHH:
R — crapt perucrpauuy;
W — Hauaso oxunaHUs COOLITHS 3allyCKa;
T — coObiTHE 3amycKa;
E — okxoHuaHMe perucrpauuy;
Bl — Hauaso uyutaemoro Oydepa gaHHBIX;
B2 — Hauaso ynraemoro 6ydepa TaHHBIX NP OTPaHUMYEHHH 00beMa MaMSITH.
MuTepBasbl BpeMeHH:
TD — 3agep:kka 3amycka;
TW — oxupanue 3amycka;
PT — pauna nocjesanuci.

C60p A[aHHbIX

Cpasy nocse moctynyeHust Komanasl «CrapTt perucrpauun» npubopa HauWHAeT 3amuch AaHHBIX. Koswyect-
BO BBIGOPOK, coOHMpaeMblX Ha 3TOM 3Tarle, 3allaeTcsl CUYETUHKOM «3alepkKKa 3amycka». [locie c6opa ykazaHHO-
ro 06beMa JaHHbIX, OCUMJIOrpad MepexoiuT B PeXKUM OXKHIaHHUs COObITHS 3amycka (cM. pasmen «Ympassenue
CHHXpOHH3aLKeH»). KosndecTBo cOOpaHHBIX BO BPeMsl OXKHAAHHUS BHIGOPOK OMpeNeNsieTcss yCJIOBHSMH H3Mepe-
HUHM U HacTpOHMKaMH CHHXPOHM3aLMM U 3apaHee He MOxeT ObITb M3BeCTHO. HakoHell, NocJ/e HacTyIJEHUS CO-
ObITHSI 3amycKa, Ipubop MPOBOAUT cOOp KoJMYecTBa BbIOOPOK AAHHbBIX, 3afaHHOTO CUeTYUKOM «[lHMHa mocse-
3allUCH», OCTAHABJMBAET 3allMCb JAHHbBIX BO BHYTPEHHIOI NaMfTh W yCTaHaB/JMBaeT B OalTe craryca (Jar
«Perucrtpauusi oKoHUeHa».
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YreHne gaHHbIX

[Tporpamma HauuHaeT YTeHHe NAHHBIX U3 Npubopa, 0OHApYKUB B ero craryce gJar «Perucrpauus okoHue-
Ha». [ljs1 aToro y ocumiiorpada 3ampalidBaeTcs TEKYIIHH ajpec 3amuch. DTOT aapec YKasblBaeT Ha sTUEHKY
namMaTH npubopa, cAeAyOLIyl0 cpasy 3a [ocjefHel 3alHCaHHOU BbIOOPKOH uMTaeMblX AaHHBIX. llasee mpo-

rpaMMa yCTaHaBJ/IMBaeT B ocLUJJIOrpade aapec UTeHHSs, BBIUHC/IEHHBIN 110 hopMy.ie:
TD + PT,ecaTD + PT)< M e

A, =A4,—-L; [ =
: " M ,unaue

Ap — ajpec uTeHus,
Aw — ampec 3amwucy,
L — ninna yutaemoro Gyepa DaHHBIX — CyMMa 3alepXKKW 3alycka W JUIHHBI [OCJe3aMucH, HO He GOJIb-

e Bcero o6beMa MaMsiTH,
TD — 3amepkka 3amycka,
PT — pivHa mocJ/esanucy.
M — o6bem namatu ocuuanorpada (131072 Bei6opok Ha KaHan).
[Tocse aToro mporpaMma 4uTaeT W3 MaMsTH NMPUOOpPA ¢ YCTAHOBJIEHHOTO aapeca BBIUUCJEHHOE KOJHUECTBO
naHHeIX L. OToOpaxkaemoe B MporpamMMe MOJOXKEHHe MOMEHTa 3arycKa ONpelessieTcsl BhIYMTAHHEM M3 MOMEHTa

OKOHYaHHsl peructpauuu (MocaenHss CoOpaHHasi BHIGOPKA) NJIMHBI [OCAE3ATUCH.

4.2.4. lnaBHasa naHesb

] IInsi ocumansorpada-aHaan3aTopa
'ﬁ! ACK-4106, pexgiM ocLunnorpaipa

darn  Hactpofkn Bwa Jadenk Pewud | Crpaska
OO0 KGNS | BFEtd 90|@
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Jid cTaHIapTHOW MPOrpaMMbl
4106, pexum ucuunnurpalpa =,|El ]

PR e e Mg 0 -

4.2.4.1. UIHCTpyMeHTasIbHbI€ KHOMKU

_;g — BBIXOJ U3 NIPOTPAMMBI.
g — 3arpysuTb 3alUCaHHBIN paHee (a1 HaHHBIX. BoccTaHABAMBAIOTCS TaKKe COXpPaHEHHBIE HACTPOUKU
npubopa — IMAaNasoHbl, pa3BepTka U T. I.

H

271 — CcOXpaHUTb JaHHblE W TEKylIHe HACTPOUKHM MpUGOpa B (aks. 3amnucbiBaeTcsl TEKCTOBBIH (ala B ¢op-
mate «CSV», B KOTOPBIH 3aNMCHIBAIOTCS MOCJAEHNE CHSTHIE JAHHBIE.

— COXpaHWTh M300paXkeHHe CHrHaJa Ha rpaduke B (aia B pactpoBoM (opmate BMP (Windows bitmap)
B BeKTOpHBIX popmatax WMF uan EMF (Windows metafile).

| — pacreyataTh Ha NpUHTEPe U300paKeHHe CUTHAJA Ha rpaduKke U TEKyllWe HACTPOUKH mpubopa.

o ¢ E |

— OCTaBHTb TeKYILHe CHUTHajbl Ha rpaduke mjsi cpaBHeHHs. [loka 3Ta KHONKa OCTaeTCss Ha)KaToH, Ha
OCHOBHOM TrpajuKe COXPaHSIOTCS «PasMBITble» KPHBble CHTHAJOB HAa MOMEHT HaxkaTusi. HoBele KpuBble H30-
OpakaroTcsl OBEPX CTaphIX.

| — aBTOMAaTHYECKHWH IOHWCK CHUTHAJA.
ﬂ' E--: * B8] — KHOMKH MepeK/IUeHHs COOTBETCTBEHHO B MaHEeJ M YINpPaBJeHHS, U3MepPeHUH, UUPPOBOH
(OUIBTPALMHN U HACTPOEK.

9
w7

1a

— — MacmTabupoBaHHe OCHOBHOTO TpaduKa M0 BePTUKAJH.

— Iloxasatp orsiaBjieHue (paiaa CIpaBKH.
— Ilouck B ¢paiise cnpaBku.

— IloxasaTe KpaTKyi0 HH(HOPMALHIO O MPOrpaMMe.

[ ) |t

220 — 2-uBeTHBIM CBETOAMOA cTaTyca. KpacHbIH LIBET MOKAa3bBaeT, YTO MPUOOP HAXOAWUTCS B COCTOSHHH
OKUJAHHUS 3aMlycKa, 3eJeHblH — UTO WIeT PEerUCTPaLHs JaHHBIX NPHOOPOM.
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4.2.4.2. OcHoBHOW rpaguk

fBasieTcst ryIaBHBIM CPeNCTBOM OTOOpaXkKeHUs pe3yJbTaToB M3MepeHHH. Comep:KUT H300paKeHUs] H3MepeH-
HbIX CHUTHAJOB, NOIOJHUTENbHbIX KPHUBBIX, METOK, KypcopoB U T. 1. ITogpoGHoe onucaHue 3/eMeHTOB rpaguxa
U olepalui ¢ HUM cM. B pasiese «MHIUKALMA NPUHATBIX CUTHAJOB>.

[To neBOoMy Kparmo OCHOBHOrO rpacuka MoxeT IepeMellaTbCs IOJN3YHOK, 0003HAualoOIME ypOBeHb 3alycka
KaHasna A uiu B.

] Ecan BrmoueH pexxum wudposoro BosbTMetpa (cM. «LIudpoBoi BoJbTMETpP»), TO TOBEPX rpaduka
oToOpaxkaeTcsl IaHeJb, OToOpaxKarwollas pe3yabTaTbl H3MepeHHs] CpPelHeKBaApaTHUeCKOH, aMIIUTYIHOH H
CpelHel BeJUUMH CHTHAJOB MO OOOMM KaHajiaM. AHaJOrMYHO, €C/JH BKJIOUYEH PEXHM ONpefeseHHs (pas3oBoro
cnpura (cm. «Bpumcaenve (pasoBoro ciBura»), To MoBepx rpaduka oTo6parkaeTcs MaHeab C Pe3yJabTaTOM OIl-
peneseHus: (aszoBoro casura. Bel MoxkeTe cBOOOIHO MEPENBUTaTh 3TH MaHENH MBILIBIO B JIOO0E MECTO TVIABHOH
NaHeJu WJIM JaxkKe COBCEM BBIHECTH MX 3a IpeleJsibl POAUTENbCKOH NaHeJU: B 9TOM cjydae OHM OyayT oToOpa-
JKaThCsl KaK OTJesIbHOE OKHO.

4.2.4.3. 78 0630pHbIfi rpaduk

3anoMHUHAIMHE OocUMIOrpad OCHAllleH anmapaTHbM Oydepom Ha 128 KHI06aUT MO Ka)KIOMY KaHadsy.
[paduk nivHou Gosee yem B 130000 Touek, M306paKeHHBIH Naxke Ha TMOJHOM dKpaHe MOHHTOpA C paspelle-
HHeM 110 ropusoHTaty B 800 Touek, GymeT BecbMa NpUOMM3UTENbHEIM. [I09TOMY Ha OCHOBHOH rpauK OOBIUHO
BBIBOAMTCS TOJBKO HebOoJbllas 4acTb 3alMUCAaHHOrO cHurHajna. s toro, utobbl orepaTop MOT HMeTb ofIee
NpeaCTaB/AeHHe O XapakTepe HH(popMmauuu mosHoro Oydepa W BbIOpaTh HYKHYIO HacTb AJIs NOAPOOGHOTO OTO-
OpaxkeHusl, C/IyKHUT 0030pHBIH rpauK B HMXKHeH 4acTHU NaHesad. Bbl MoxeTe M3MEeHHUTb pa3Mep WJH COBCEM
yOpaTb 0030pHbIH rpaduk, NepeaBUras MbILIBIO BBEPX WJM BHU3 IPaHULY MeXX1y OCHOBHBIM M OO30pHBIM Ipa-
(HKaMu.

Kak ¢ momomnpio KypcopoB 0630pHOTO rpadyika U 3JeMeHTa IMPOKPYTKH BEIOMPATh HYXKHYIO YacTb CHUTHaja
IJIs1 TIOOPOGHOTO TIPOCMOTPa, Bbl MokeTe mpounTath B paszpese «MHAMKAIMs NPUHATHIX CHTHAJOB».

4.2.4.4. CTpoka COCTOSIHUSI

BHU3y naHequ HaXOAMUTCS CTPOKA COCTOSIHMSA, B KOTOPOH BBIBOAUTCA HMH(OPMaLUa O 3afeHCTBOBAHHBIX
UU(PPOBBIX (PUIBTPaX.

IrvB HHJII/IKaTOpr HHBEPCHH KaHa/moB A u B, nBoHHOH Ie/qUOK JIeBOH KHOMKOH MBIIIH TEpeK/IoyaeT
COOTBeTCTByIOHlI/II/I (hJ1ar UHBEPCHH.
J'

L= — MuaukaTop HMCMOJb30BaHUS 3MYJSTOPA CHUTHAJOB, ABOMHOH IIETYOK JIEBOH KHOMKOH MBILIK BKJIIO-
qaeT/BbIKﬂIOqaeT 3MYJATOP.
4.2.5. lNanens ynpasneHusi

O6mut Bun naHesu H306pakeH Ha PHCYHKe HIKE.

MCTouHIK
!B _ﬂ ! f Bocx,

i
|
‘ PaseepTra
|

100 Hedn b

[ MJ [euepamp

OnucaHune YO n nHanukatopos



— HepeKJHO‘-II/ITbCH Ha TJIaBHYIO MaHeJIb.

— IlepekJIounTbCS Ha NaHeNb U3MepPEHUH.

I | o B

— Bkuitouenne / BhIK/IIOUEHHE PeXXMMa «IUIaBaloLIeH MaHeu». [lnaBaolas naHeab BCerja pacrosara-

eTCs MOBEPX APYTHX He MJaBAOLIUX NaHeseH, naxe He OyIydd aKTHBHOH.

)

[l

/ — CaepHyTb/ pa3BepHyTb NaHeab. [Ipd CBOpAaUMBAHHM MaHe/b OCTAeTCS HA MeCTe, yMeHbIlIaeT-
OJIBKO ee BBICOTA, TaK, YTO OCTAIOTCS BUIHBI TOJBKO 3aTOMIOBOK OKHA U MHCTPYMEHTAJbHbIE KHOIKH.

-3

cAa

[

— 3aKpbITh MaHesb.

Huxe pacnosnoxxeHHble perynsToOpb-BepHbepPbl KpOMe OOBIUHBIX CHUIHaJO0B YIpPaBJeHHUS I10J1b30BaTe/Is
(mepenBrKeHHe KypCOpPOM MbIIIH HJIH CTPENKAMH-KYPCOPAMH Ha KJAaBHaType) Takke 06pabaThIBAIOT MpPaBblid
IeJYOK MBIIIbIO KaK KOMaHAy aBTOMAaTHY€CKHW HACTPOUTHL IapaMeTp.

Kanaa A (B) — peryisatop BXomHoro nuanasona kanana A (B). Pacrosioxennasi B yriiy cjeBa MeTKa 3
pasperuaet/ 3ampelaeT BBIBOAMTb CHTHAJl IaHHOTO KaHasia Ha rpaduk. Ller ¢peilima coOTBeTCTBYeT BHIGpAH-
HOMY 1LIBeTYy JIMHHMHM KaHajla Ha rpaduke.

CMemeHue — peryJsTop cMelleHHs1 KaHasa. [lof pery/asTopoM HMeeTcsl KHONKa-lepek/iodaTesab Ko3phu-
uuenta cmeutenusi «Tonko/Tpy6o». [pyGoe cmewmenue umeer B 10 pas GoJbluee ycH/eHHe MO CPABHEHHIO C
TOHKHM. ﬂJ’[H KOPPEKTHOTO OTO6pa)K€HI/I${ BE€JMYHHBI CMeEIIeHUd HGO6XOILI/IMO npeaBapruTeJbHO MPOBECTH ITIPO-

ueaypy Kaau6poBku cmerneHui (cM. «KamuGpoBKa cMmeleHn#» ).
; - — . . .
I‘-l bC Pj — THII BXOJa KaHa/a: e — OTKPBITHIH, T~ 3aKPBITHIH, 1 3a3eMJIeHHBIH, m — orT-

KPBITBIH H0-OMHBIA.

IV Jamyek | 5 jepent 3amycka/ OCTAHOBKH M3MepeHHH.

Pexxum — pexuMm 3amycka. «ABTO» — pPerucTpalus U3MepeHHH HauMHAaeTCsl BHE 3aBHCHMOCTH OT BBITOJ-
HeHMs yCJIOBUS 3allyCKa, perucTpalus AaHHBIX llepe3anyckaeTrcsl Iocjae OKOH4YaHUs cbopa; «Knyuwmi» — pe-
rucTpauurs I/I3Mep€HI/II:I HadyHWHaeTCd MocCJge BOSHUKHOBEHHSA YKAa3aHHOIrO YCJOBUA 3allyCKa, PEerucTpalus HaHHBIX
nepesamycKaeTcs ocje oKOHUaHus c6opa; «OTHOKp.» — TO K€, UTO KAYIIMH PEXHM, 32 UCK/IIOUEHHEM TOTO,
4TO perucTpalys JaHHBIX He Iepe3amyckaercsl mocje c6opa. «Camomucen» — perucTpauus U3MepeHHH B pe-
JKHUMe CaMOIHcLa.

YpoBeHb — peryssTop YpOBHS 3amycka JJsi BbBIOPDAHHOTO HCTOYHHKA. MrHopupyercs, ecau BbOpaH
BHEILIHWHA HCTOUHHUK 3aIycKa.

HCTOYHUK — TepeksoUaTte b UCTOUHUKA 3amycka. «A» — 3amyck (cunxponusaums) mo kamany A, «B»
— 3amyck 1o kKaHany B, «E» — 3anyck mo BHemHeMy Bxony. CHrHaJ BHEIIHEro 3amycKa MOJaBaTh HA Pa3béM
«BHEIIHHWU 3AITYCK» TosibKO mpH BK/OUEHHOH KHOTKE «Esx.

If Bocx. j" — TIOJIIPHOCTB 3amycKamwluero ¢ponra, «Bocx.» — mo Bocxomsumemy ¢ponty, «Cnam.» —
0 Cragailemy.

PasBeptka (BbIGOpKH) — pETY/ISATOP YaCTOTH JUCKPETH3ALMH.

CTpofockon
— HUHAMKATOP HCII0JIb30BAHUS CTPOOOCKOTIMYECKOTO peKHMA.

TeHepaTop — KHOMKA BK/IOUEeHHs / BBIK/IIOUEHHs] BCTPOEHHOro reneparopa 1 k[,
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4.2.6. NMaHenb namepeHnn
O6mut Bun naHesu H306pakeH Ha PHCYHKe HIKE.

i
"EEEEE]
Macutas

| =N
| “A[ Bin |
| B[S0 MBfa ||
| a&ln.0157 |
_Epmpu:
=585 He
| dYA4.41B |

| dvelzzE |

[dEr 7= |

#1224 He
WAl239E

2 1810 He

a2l 12 B
YB21.03B

OnucaHune YO n nHanukatopos

— IlepeknouuTbCA Ha IVIABHYIO [aHeJb.
g _ [TepekniounTbcs Ha MaHe b YIpaBJeHHUS.

& o

4| — Tlepek/mounTh peXKUM OTOGPaKEHWs PACCTOSIHUS MEXKIy KypPCOPAMH IO FOPH3OHTaMbHOH mKanme. Ecin
3Ta KHOMKA HaXkaTa, pacCTosiHMe OTOOpaXkaeTcsl Kak BpeMeHHOH wHTepBan (At) B cekyHmax, MHaue OTO-
OpaxaeTcs 3kBMBajeHTHas yactora (1/At) B repuax.

@ — Brkuitouenue / BbIK/IIOUEHHE PeXKUMA «IIaBaWOLIel MaHean». [11aBapas naHesb BCErna pacroJaraercs
NOBepX IPYrux He I/IaBalOlLIMX NaHesel, faxe He OyAy4d aKTHBHOM.

g/ — CaepHyTb/ pasBepHyTh NaHesb. [IpH CBOpauHBaHMM MaHeJb OCTAETC HA MECTe, YMEHbIIAeTCsl
TOJIBKO €€ BBEICOTA, TaK, UTO OCTAIOTCS BUAHBI TOJBKO 3aroJOBOK OKHA M HHCTPYMEHTaJbHBEIE KHOIKH.

— 3aKpHITh TaHEeb.
Macmra6
X — macwra6 rpauka Mo oCH BpeMeHH;
YA — wmaciitab rpaduka o ocd 3HaueHWH Aj1s KaHasma A;
YB — wmacura6 rpaguka no ocu 3HaueHW# Anis KaHana B;
] YS — macuta6 rpaguka Mo oCH 3HaueHHH JJis ClelHanbHON (HYHKLUHH;
Kypcopsl
dX — pasHocTh MeXAy Kypcopamu 1o ocu X;
dYA — pasHocTh MexIy Kypcopamu 1o ocd Y [uisi KaHanma A;
dYB — pasHocTb MeXay Kypcopamu o ocu Y mjis KaHajia B;

=2 dys — PasHOCTb MEXIY KypcopaMmu 1o ocH Y JJist CIelHaNbHOH (QYyHKIHH;
X1 — nosoxenne 1 xkypcopa mo ocu X OTHOCHTENBHO Hauajta Oydepa NaHHBIX;
YA1 — nosoxenue 1 kypcopa mo ocu Y mis KaHana A;
YB1 — nosnoxenue 1 kypcopa mo ocu Y st KaHasia B;

2 YS1 — nonoxene 1 Kypcopa 1o ocH Y /s CrelnanbHOl (QyHKUHH;
X2 — nonoxenue 1 kKypcopa mo ocu X OTHOCHTEJbHO Hadyasna Gydepa JaHHbIX;
YA2 — nonoxenue 1 Kypcopa mo ocut Y st KaHasia A;
YB2 — nosoxenue | Kypcopa mo ocu Y st KaHasna B;
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] YS2 — nosnoxenne 1 xkypcopa mo ocu Y mjist CrieUHUaibHO (YHKIHH.

4.2.7. 7@ MaHenb nMnynbCHbIX NapamMeTpoB
OO6uwmi BUI MaHe M H300paxKeH Ha PUCYHKe HHUXKeE..

,I""L_ apaM&Tpu WMNYnLca I x|

Cratye—— =
| iTDJ‘IbKD MapEMeTaLl hpaHTOE | 2

‘ﬂﬂpaMElpri — =
Arnnuryns; 37077 B |

Pazmex: 4375 B
[, Bblﬁptlt? % [8 252

Witepsan (gue) 407

Kon-eo nepHonne: o

Meouaxs: 3 E;Bdl &
Cpeonee: [PRIGEE
T, nEBMaLAS: |m
cK3: |W

O A [ i E R e

Bp. HapacTaHu9s: 367 89 He

Bpama cniaga: 53_82.28 HE

Onuvcanve Y3 n nHankaTtopos

gil — HepeKJ'[IO‘-II/ITbCH Ha TJIaBHYIO MaHeJIb.

]

— IlepexnoynThCs HA MaHe b YIPABJIEHHS.
A%I_I — IlepeksounThCs Ha TaHENb U3MEPEHHH.
il — Br/ounTb / BHIK/IOUATD BbUHCIICHUS apaMeTpoB.

Ell — Bruouenue / BHIK/IIOUEHHE PEXMMa «I1aBAOLIEd MaHes M». [lnaBaiolas naHe b BCEraa pacrosiaraercs
NOBepX APYrux He IJIaBalOlIMX NaHesel, faxe He OyAy4d aKTHBHOM.

Q/ — CaepHyTb/ pasBepHyTh MaHesb. [IpH CBOpPauMBaHMM MaHeJb OCTAETC HA MeCTe, YMEHbIIAeTcsl
TOJIbKO €€ BBICOTA, TaK, UTO OCTAIOTCS BUAHBI TOJNBKO 3aroJIOBOK OKHA M MHCTPYMeHTaJbHble KHOIKH.
— 3aKpHITh TaHEeb.
Kanan — BblOop KaHana, 10 KOTOPOMY IPOBOASATCS M3MepPeHHUSI.
Cratyc — cTpoka, [oKasblBawllas COCTOSIHHE M3MepeHUH IapaMeTpOB HMIYJbCa. BO3MOXKHBI Clefyloline
COOOLIeHUS:
ITapameTpsl ycremHo omnpegeaeHbl — oONpeje/eHbl BCe BO3MOXKHbIE TapaMeTpbl;
Toabpko «Bocxoasfuue» MapamMeTpbl — OINpeleseHbl TOJIbKO NapaMeTpbl, U3MepsieMble Ha BOCXO-
asieM (ppoHTe;
Toabpko «cmajgarwoumue» nmapamMeTpbl — ONpeleseHbl TOJMbKO [apaMeTpbl, H3MepsieMble Ha Cla-
JamieM (QpoHTe;
Toabpko mapamerpsl PPOHTOB — ONpejle/leHbl TOJbKO NapaMeTpbl, U3MepseMble Ha BOCXOASILEM U
cnajamileM (poHTax;
ITapameTpsl He onpemeNeHbl — HUKaKue NapaMeTpbl He ONpefeJIeHbl.

CrpaBa OT CTPOKH CTaTycCa pAcCIlOJNOXKeHbl TPHU BCIIOMOTATEJbHBIX CTATYCHBIX CBETOAMOMA, MOKAa3bIBAIOIIHE
YCIIEIIHOCTD OTpejieieHusl napamMmeTpoB (CBepXy BHHM3) Mepuoia, Claamliero ppoHTa U BOCXOASAILEro (GpOHTA.
YcnewHoe onpefesneHle napaMeTpoB 0ToOpaXkaeTcsl 3e/eHbIM LBETOM, OLIMOKa — KpPaCHbBIM.

ITapameTrpnl — uwnc/0BBE [0JIS, OTOOpaXkarmliye pe3ynabTaTbl U3MepeHUl. HeonpenesneHHble napameTpsl 0TO-
OpaxkalTcsl «HeIOCTYNHbIMH». Mcrosb3yeMble ajJrOpUTMbl ONpefeseHUs] apaMeTpoB ONHCaHbl B pasjeJe
«OrmpenesieHHe HUMITYJIbCHBEIX TTaPaMETPOB».
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4.

2.8. @ MaHenb cnekTpanbHOro aHann3a

O6mut Bun naHesu H306pakeH Ha PHCYHKe HIKE.
% Guicrpos npeatpasosane Pype 1ol x|
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4.2.8.1. KHorno4yHas naHesb

&=

170 | *l_ |
aa1E

— KHOIIKU IepeKJ/IOUeHHsl COOTBETCTBEHHO B IVIaBHYIO IaHeJb, [IaHeJb YIIpaBJeHUS, NaHesb
U3MepeHUH U NaHesb LUU(GPOBOU (PUIbTPALMH.

— TIepepHCOBaTh OCLMJIIOTPAMMEI B TVIABHOU TTaHEJH.

— BKJ'I}OT-II/ITI)/BIJIKJIIO‘-II/ITI) BBIYUCJ/IEHUS TapaMeTpOB.

— mokasath/ CKpHITh HH(OpMawMoo o (ase Ha rpaduke crektpa. 3HaueHHs (asbl OTOGPaXKAKTCH
«II0JIyNIpO3pauHOoi» nuarpaMmoi. IIpu sToM nuanasoH LKajbl 3HaueHUH (asel 0T —p 10 +p paauaH.

Eafal — HepeKJHO‘-IaTeJ'Ib BHUIa CIIEKTPOrpaMMbl CTOJ'I6LH)I/J'II/IHI/II/I.

=] — ApromaTHyeckoe 3alleJKHBaHUEe Kypcopa. Ecan BkioYeHO, Kypcop rpaduka CrekTpa aBTOMaTHUECKH

NI0OKa3blBaeT aMIIMTYAYy KOMIIOHEHTH, Haj KOTOpoH HaxomuTcsl. Ecin sta (yHKUMSA BBIK/JIIOYEHA, Kypcop
MO2KeT CBOOOAHO NepeMelllaTbCsl MbILIbIO B J1000e MecTO rpaduka, Npu 3TOM, ABOMHOM JIEeBbIH LIENIYOK aB-
TOMaTU4YeCKH YCTaHaBJMBaeT Kypcop Ha O/MXKaHIIylo K TeKylleMy ero I0J0XKeHHUI0 TOUKY CIIeKTpa.

Airs
J — Iloxa3eiBaTh aOGCOJIIOTHBIE 3HAYEHHUS] yPOBHS CUrHaja. Eciau BK/IIOYEHO, rpaduK crekTpa oToOpakaer

aMIIUTYAbl B JUHEHHOH 1IKaje W U3MepsieT UX YPOBHU B BOJbTax. Ec/M BBIK/IIOUEHO, A1 O0TOOpaKeHUs
UCIIONB3yeTCsl JiorapudmMuueckas likana M HU3MepeHHs MPOBOAATCS B Aeuubesax. B jorapudmuueckom
pexuMme 3a 0 nb mpuHHMaeTcsl eCTeCTBEHHBIH HOJb OHWCKPeTHOro mnpeo6pasoBaHuss Pypbe, COOTBETCT-

BYIOUIMI KOMIIOHEHTe C aMIUIMTYA0H B 2 AMcKpeTa IKaabl ocuunorpadpa (r. e. 1/128 mosHol wkassl
win 1/ 16 nenenus).

— BkJiioueHue / BBIK/TIOUEHHE PEKUMA «ILIABAIOLIEH MaHe M». [l1aBaiolias naHeab BCEMA PACIIONAraeTcs
NOBepX IPYrux He IJIaBalOlIMX NaHesel, faxe He OyAy4d aKTHBHOM.

B |

— 3aKpbITh MaHesb.

4.2.8.2. Bknagka «Hactporikn»

Kanan — Bbi6op KaHasa, 10 KOTOPOMY NPOBOASITCS BbIUMCJEHHUS.
OTo6paxaTh — YHCIO KOI((PHULUHEHTOB pa3NokKeHHs, O0TOOpakaeMbIX Ha rpaduke CIeKTpa. DTO UHUCJIO He

MOXKeT GbITb GOJIblIE TOJOBMHBI 6a3bl (CM. HUXKe «Pe3ysbTaThl»).

MuH. MHAEKC — HHEKC nepBoro (KpaiiHero eBoro) 0To6paxkaeMoro Ha rpaguke KOMIOHEHTa CIEKTpa.
ABTOBBIﬁOp — €CJH OTMEYEHO, IporpamMmma 6yaeT ABTOMAaTHYE€CKU H3MEHATH OBa BbLIIICONMHCAHHBIX IapaMeT-

pa, He JOMyCKasl yxXola OCHOBHOH IapMOHHKH 3a Ipefiesbl Tpaduka.
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Makc. yposeHb (JI0T.) — BepxXHHE 0TOOpaXkaeMmblii ypoBeHb crektpa (morapudmudeckas mkana). Hemocty-
MeH, ec/ BKJIOYeH PeXHUM JIMHEHHOU LIKAJIBI.

MuH. ypoBeHb (JIOr.) — HWUXHUH 0TOOpaxkaeMbll ypoBeHb crekTpa (morapudmuyeckas wkana). Hemocry-
TIeH, eC/IM BKJIOYEH pexXXUM JHHEHHOH LIKaJbl.

Makc. ypoBeHb (JIMH.) — BepXHHH 0TOOpaXkaeMblil ypoBeHb criekTpa (nuHeiHas mkana). Hemoctynen, ecu
BKJIIOYEH pexKUM JOorapuMUYeCcKOH LIKaJIbl.

MuH. ypoBeHb (JUH.) — HWUXHHUH 0TOOpaxkaeMblil ypoBeHb crektpa (nuHefinas wkana). Hemoctynen, eciu
BKJIIOYEH pexKUM JOorapuMUYeCKOH LIKaJIbl.

ABTOBBIOOpP — ec/1M OTMeyeHO, NporpamMma OylneT aBTOMaTHUYeCKH BepTHKa/lbHbIM MacluTab rpaduka B COOT-
BETCTBUH ¢ MUHMMAJbHBIM U MaKCHMaJbHBIM 3HAUEHUSIMH OTOOPaXKaeMoro CHeKTpa.

OKHO — BBIOOP OKOHHOH (yHKUMH s mpeobpasoBanus Dypwe (cm. «CrnekrpanbHblii ananus (GbICTpoe mpe-
o6pasoBanue Dypoe)».

4.2.8.3. Bknagka «Pe3ynbratbi»

wf ELicTpoe npeofipasosa

B=ooE o B

Hacrpoiky ]
FesynbTaThl

BriGopk

Oc.usctota
20993 kT |

et Hposaks

18,8528 ab

lMocT. ypoEeHs
5.3023 ob

Hactota
{4807 kI '
HposeHe
19301 0B
how, gpuneTpa
97,245 % |

Bbi6opKku — noKasblBaeT YMCJIO TOYEK AUCKPeTH3aLMM CUTHaJja, 10 KOTOPbIM IPOBOAUTCS NpeoOpa3oBaHue.

Basza — uucs0 Touek /s MpeoGpasoBaHus Mocje nepeauckpeTusaund (6smxaiuas cBepxy K YUCIy BhIGOPOK
cTeneHb ABOHKHM). [lepeaucKkpeTnsauus HeoOX0AUMA /sl MUCIOIb30BAHHS AITOPUTMa OBICTPOrO Mpeodpaso-
Banust Dypoe (cm. «CrekTpanbubiil ananus (6eicTpoe npeodpasosanue Dypbe)»).

OcH. yacToTa — OCHOBHAsl yacToTa cHrHasa. OnpenensieTcss MO0 MAKCUMAaJbHOH aMIIUTYIe TapPMOHHKH.
OcH. ypoBeHb — YPOBEHb COCTABJSIOLIEN C MAKCUMaIbHON aMITUTYIOH.

IToct. ypoBeHb — ypOBEHb NMOCTOSTHHON COCTABJSIOIIEH.

Koad¢. H.u. — K03(P(PULMeHT HeMMHEHHBIX UCKAaXKEHUH B MPOLIEHTHOM BbIPaXKeHHH.

YacToTa — 4acTOTa, COOTBETCTBYIOIIAA TOYKE CHEKTPa, OTMEUEHHOH KypCOPOM.

YpoBeHb — ypOBeHb B TOYKEe CIIEKTPa, OTMEUEHHOU KYPCOPOM.

Mom. ¢uabTpa — MOIIHOCTh (HIBTPA B NMPOLEHTHOM BbIpaxkeHHH. OTHOIIEHWE MOIIHOCTH CHTHajla Mocye
(bUIBTPaLMK K MOIIHOCTH HCXOJHOTO CUTHasa.

I'pacduk — ortoOpaxkaeT CHeKTp BBIOPAHHOTO CHTHa/la <«4yacToTa-aMILIMTyZa». Ilo KesaHHIO MoJb30BaTeNd

MOXKET TakkKe 0ToOpaxkaTbcsi (ha30-4aCTOTHAST 3aBUCUMOCTDb (KHOIMKa & ). Jlist u3MepeHui MCMoJab3yeTCs

Kypcop. [IBOHHOH JieBBIM I1eJUOK MBIILBIO 110 rpaduKy aBTOMAaTHYECKH YCTaHaBJMBaeT Kypcop Ha OJH-
JKaULIYI0 TOYKY OTOOPaXKaeMbIX AaHHBIX.
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CnekrpaabHbIi (UABTP — BHH3Y HMeeTcs rpaduuecKudl KBajaH3ep HACTPOUKH CIIEKTPAJbHOrO (DHUIBTPA.
J1s KaXpo# cocTaBJsiiollled chnekTpa Bbl MoxeTe YCTaHOBUTb KeJlaeMbld KO3(P(PULUHUEHT YyCHJIeHUS
(ocnabsienus) B nuanasone =50 nb (nuanason BbHIGpaH TakuM 06Pa3oM, Y4TOOBI NMPH MaKCUMAaJbHOM yCH-
JIleHHH Jio6as HeHyJeBasi aMILIMTY/a FapaHTHPOBAHHO «BBIpAcTasa» [0 PasMepPOB IOJHOTO IKpaHa, U NPH
MaKCHMaJIbHOM OC/Ia0JeHHH JI00as aMIIMTya CTAHOBUJIACH HYJIEBOH). DTH KO3(D(HUIMEHTH MCIOJb3YIOT-
cs1 B oOpaTHOM Tpeo6pasoBaHun Pypee, pe3ynbTaTOM KOTOPOTO SIBJSETCS OT(MUIbTPOBAHHBIN CUTHAJ. Bbl
MO2KeTe MCII0JIb30BaTh CJelylolliue NeHCTBUS AJ1s olepalui ¢ 9KBanak3epoM HACTPOUKH (pUIbTpa:

— TepBbIA OBOWHOU LIENTYOK JIEBOW KHOMKOHM MBIIIM — YCTAHOBHUTb MaKCHMa/JbHOE yCHUJIEHHE MAJs BCEX
gacrot (50 1B);
— BTOpPOW [IBOWHOH LIENYOK JIEBOH KHOMKOW MBIIIM — YCTAHOBUTb MHHHMMAaJbHOE YCHUJIEHHE [Js1 BCEX

gactoT (=50 1B);

— TpeTH# JBOWHOH LIENYOK JIEBOK KHOMKOH MBIIK- yCTaHOBUThH HyJeBoe ycuiaeHue asi Beex dactor (0
1B — OT(GUIBTPOBAHHBII CHrHAJ HIEHTHYEH HCXOIHOMY);

— MepBbIH ILEeJYOK JeBOH KHONKOH MbIIIM — YCTaHOBUTb YPOBEHb YCHJIEHHMS MJIS JaHHOH 4acTOTH U
yKas3aTb HauaJbHYI0 TOYKY AJISl YCTAHOBKHM YpPOBHA psiia 4acToT. MOXKHO C TOH »Ke Lesbl0 HCIO0J/b30-
BaTh IlepeTaCKUBaHHe METKHU BbleJIeHHUS JIeBOU KHOIKOH;

— nocJieflyiolliye e YKH JeBOH KHONKOHM MBIIIM — YCTaHOBUTb YPOBEeHb PSifia 4acTOT B COOTBETCTBHH C
NpsSIMOH JIMHUEH, IPOBeIeHHON B YKa3aHHYIO TOUKY M3 IpeAblAyllell OTMeUeHHOH TOUKH;

— IIEJYOK MPaBOH KHOMKOK MbIIIH — CYMTATh CJAEAYIOUMH MIENIOK JeBOH KHOMKON MBIIIK MepBbiM (CM.
BBILLIE).

JL1st Toro, 4To6bl UCIO/NB30BATh CIIEKTPAJIbHBIHA (DUABTP, BOCIONB3YHTECh NaHeNbI0 LU(PPOBOH (PUIbTPALUH.

4.2.9. NMaHenb yngdpoBoi punsTpaunmn
O6mut BuA naHesu H300pakeH Ha PHCYHKe HIKE.
[#® Ias ocumanorpada-ananusaropa

Ellupposan PUALTPALHA x|

¥ HakonuTensHelH HALTR, Nopaook: [0 -

[~ MondHoMHanLHER SkNETR, Nopaaok. !5 3:

¥ CRekTpansHEi hlnsTH

Jlig cTaHIZapTHOM IIPOrpaMMbl

- bbposan demrpann
EorE | B E R

" Her LB ROEOR i nbTRAaUMIA

& HakonuTensHLE dHALTp, Nopanok: | |1D 3:

™ [onMHoMYENEHEL hALTR. NORAOoK: 5 -

OnucaHune YO n nHaukatopos

il

— HepeKJ'[IO‘-II/ITbCH Ha TJIaBHYIO MaHeJIb.

— HepeKJ’IIOLII/ITbCH Ha TaHeJIb yIpaBJeHHUS.

— IlepeknounTbCs Ha NaHeNb U3MePEHUH.

— IlepeprcoBaTh OCLU/IOrPAMMBl B TJIABHOH MaHEJH.

(1 [E |

— BkJiioueHue / BBIK/TIOUEHHE PEKUMA «IIABAIOIIEH MaHe M». [l1aBaiolias naHelb BCEMNA PACIIONAraeTcs
NOBEpX IPYrux He I/IaBalOlIMX NaHesel, faxe He OyLydd aKTHBHOM.

Q / — CaepHyTb/ pasBepHyTh NMaHeab. [Ipy CBOpauMBaHMHM MaHeJb OCTaeTCs Ha MecTe, yMeHbIIaeTcs
TOJIBKO €€ BBICOTA, TaK, YTO OCTAIOTCS BUIHBI TOJBKO 3aTOJIOBOK OKHA U MHCTPYMEHTAJbHblE KHOIKH.

— 3aKpbITh MaHesb.

HakonuteabHblil (PUABTP — BKJIOYAET / BBIKJIIOUAET HAKOMUTEJNbHbIE (QHUIBTDP AISI OOOMX KAaHANOB B BblIe-
JenHoM (KypcopamM OCHOBHOTO rpaduka) BpeMeHHOM auanasoHe. JIJisi KaXIOH TOYKH BPEMEHH O0TOOpa-
JKaeTcs cpefHee 3a yKa3aHHOe KOJM4ecTBO cOOpPOB 3HauyeHHe CHrHaja. KosuuecTBO ToueK AJISl ycpenHe-
HHS 3aaeTcs MoJb3oBaTeseM B auanazone ot 0 go 50.
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TloNMMHOMHUANBHBIA (PUABTP — BK/I0YAET / BHIK/IIOUAET TOJMHOMHAIBHBIA (UJABTP I 000MX KaHaJlOB B Bblle-
JIEHHOM BpeMeHHOM nuanasoHe. Mcrmosb3dyercss GBICTPBIA alrOPUTM MHOTONPOXOAHOTO OMHOMHUHANBHOTO CIJia-
JKUBaHUsl. KoJiM4yecTBO MPOXOIOB 3aaeTcsl MoJib3oBaTeseM B quanasone ot 0 mo 0.

[ CneKTpaabHbIi (UIABTP — BKIOUYAeT/BLIKIIOYAeT CHeKTPalbHBIH (QUALTD A8 KaHama, A1 KOTOPOTO
npoBoauTcsl npeobpasoanue Pypre. HacTporika aToro ¢puiabTpa NMpoM3BOAUTCS B TaHeJH IpeobpasoBa-
Hus Dypoe.

JononHurtesbHble CBefleHUst O UM(ppoBod (uabTpauMu cM. B pasgene <«Lludposas QuiabTpauusa

(HaKOMUTEeIbHBIH, MOJMHOMHAJIBHBIA H CTIEKTPaNbHbIE (QUIBTPHI)».

4.2.10. ® MaHenb cneunanbHOW PyHKLNN

O6mut Bun naHesu H306pakeH Ha PHCYHKe HIKE.

CrneudantHan PYHELMA x|
BEorEH | ==x]
—Kanan|
@ A | | BHSOQ BHIUMCAAEMON UHKLMY:

R | ! |CpEJJ.HEE KEAOPETUUECKOE So(ANA+BB)/2Z) j
Macwrag —

r\: ABTOMATHHECKDE E“‘I-EI.CELIJ'FElﬁl«'IFZIDB’ElHMEI'

OnucaHune YO n nHaukatopos
@ — HepeKJ'[IO‘-II/ITbCH Ha TJIaBHYIO IaHeJIb.
.’J —_— HepeKJ'[IO'—II/ITbCH Ha I1aHeJb yl'IpaBJ'[eHHH.

271 — 3anucaTh BHIYHMCAEHHbIE 3HAUEHHS CleUHaNbHONH QYHKIMH B (aiI.

— IlepeknounTbCs Ha NaHeNb U3MePEHUH.

— IlepeprcoBaTh OCLUU/IOrPAMMBl B TJIABHOH MaHEJH.

@ — BkJiioueHue / BBIK/TIOUEHHE PEKUMA «IIABAIOIIEH MaHe M». [l1aBaiolias naHeslb BCEMNA PACIIONAraeTcs
NOBEpX IPYrux He IJaBalOlIMX NaHesel, faxe He OyAy4d aKTHBHOM.

g/ — CaepHyTb/ pasBepHyTh TaHesb. [Ipy CBOpauHBaHMM MaHeJb OCTAeTCs HA MeCTe, yMeHbLIAeTCs
TOJIBKO €€ BBICOTA, TaK, YTO OCTAIOTCS BHUIHBI TOJBKO 3arojIOBOK OKHA M MHCTPYMeHTAJbHble KHOIKH.
— 3aKpHITh TaHEeb.

Kanan — Bbi6op KaHasa, 10 KOTOPOMY NPOBOASITCS BbIUMCJEHHUS.

Bri6op BeIuncasgeMoid (yHKIIMU — BBINATAIONMH CIIHCOK AOCTYMHBIX (YHKIMH. Onncanve (QyHKUHE CM. B
pasnene «CreuranbHble QYHKIHN».

Macmra® — ycTaHOBKa [Mala3oHa BepTHKaJbHOH ILIKa/bl AJI HM300paxkKeHHs rpauka cleldabHON (YHK-
[IMH. ¥ CTaHOBUTE OTMETKY «ABTOMAaTHUYECKOe MacIiTaGHpOBaHHE», YTOOB MO3BOJNHTL MIPOrpaMMe yCTaHaB-
JIMBATh MaciiTad Mo 3KCTpeMasbHBIM 3HAYeHHSIM BBIYMCJIeHHOH (QYyHKIWMH. CHAB 3Ty MeTKy, Bvl mosyunte
BO3MOKHOCTb BBIOHPAaTh MHHHMYM M MaKCHMYM IIKaJbl BPYUHYIO.
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4.2.11. 72 MaHenb cTaTUCTUKN
O6mut Bun naHesu H306pakeH Ha PHCYHKe HIKE.

EE T

~Tapamerp 1 == =

|CK3 CHIHEA3 No KaHany A (BaneTMETE]

BeauuuHa CpenHes Mawcurgr:  Muandryge

(180426 | [1.6043 B | 18049 B | 160428 izoaame | RN
}InpaMETFE____—_—_t-__:;_—__—_;_—__.__—_—_
OcHoeHad yacToTa curHana (Pypse-aHanma) _v_l Moposyee.. |

BeaqqunHa. CpegHes MarciMyH hMHKMYRM Ct nesuaLids

lpag7ry  |l4oeazry | Moserry | ldoEzry | B165B MMy |
-Tapamerp 3

|Hi_3_ MCNoNL3YETER ;I MoopotHes:. |

OnucaHune YO n nHaukatopos

£

i — IlepeknounTbca Ha NaHesb YIpaBJIeHUS.

— HepeKJHO‘-II/ITbCH Ha TJIaBHYIO IaHeJIb.

_%,ﬂ — IlepexsoynThCs Ha TaHENb U3MEPEHHH.

2]

— BkJ0YHTb / BHIK/IIOYUTH BHIUMC/IEHHS N1aPAMETPOB.
ﬁ — COpocuTh pe3yJbTaThl MOACUETA U HAYATb PacdeT 3aHOBO.

g— Bk/I04MTh / BHIK/IIOUMTE PEXUM yIep:KaHhs pe3y/bTaToB. B 3TOM pexuMe pacyeT NapameTpoB He
IpeKpallaeTcsl, HO He NPOUCXOAUT OOHOBJIEHHE UX MHIUKALHMH.

Q — BkJiioueHue / BBIK/TIOUEHHE PEKUMA «IIABAIOLIEH MaHe M». [l1aBaiolias naHelb BCEMNA PACIIONAraeTcs
NOBEpX IPYrux He IJIaBalOlLIMX NaHesel, faxe He OyAydd aKTHBHOM.

g/ — CaepHyTb/ pasBepHyTh NaHesb. [Ipy CBOpauHBaHMM MaHeJb OCTAeTCs HA MeCTe, yMeHbLIAeTCs
TOJIbKO €€ BBICOTA, TaK, YTO OCTAIOTCS BHUIHBI TOJBKO 3aroJIOBOK OKHA M MHCTPYMeHTAJbHble KHOIKH.

HapaMeTp — BbIHallaIOHlI/II/UI CIIAUCOK OOCTYIHBIX I/ CTAaTUCTHYECKOT'O0 aHaJ/uW3a BEJMYHUH. Eciun BbI6paHHaH BeJIU-
YyHA B HACTOSILIMA MOMEHT He OIpelessieTcsi, TO pe3yJbTaThl €€ BbIUHUCJAEHHH OTOOpassiTCs
«HEeOOCTYITHBIMU».

Beanuuna — Tekyiuee (mocseaHee H3MepeHHOe) 3HAUEHHE BHIOPAHHOH BENMUHMHbI.

CpenHee — cpepHee apu(pMeTHUECKOE MO BHIGOPKE.

MakcumMyM — MakcHMaJjibHOe 3HaueHHe B BBIOOPKe.

MuHNMYM — MHUHHMMAaJbHOE 3HaueHHe B BHIOODKe.

Cr. geBManms — CTaHIApTHAs AeBHALMS.

INogpoOHee... — KHONKa aKTUBU3aLUU THCTOrpaMMbl paclpefie/leHUs] BEPOSITHOCTH [Jis BbIOPAHHOro Iapa-
MmeTpa. Ecin KHOMKa Ha)kaTa, 1o BBIOPAaHHOMY MapaMeTpy OyIeT CTPOUTBHCS THCTOTpaMMa paclipefeseHust
BeposiTHOCTH (m. 4.2.41). TucTorpaMMa MOXKET CTPOMTBCS TOJBKO IO ONHOMY NapamMeTpy OAHOBPEMEHHO.
Ecau Bce 3TH KHONKHU OT2KaThbl, HO IMaHeJb TUCTOTpaMMbl OTKpbITa, pacnpeneseHue 6yﬂ€T CTPOUTBHCA IO
MTHOBEHHBIM 3HAUEHHSIM CHTrHazna B cobpaHHOM Oydepe.

Bpemsi — Bpemsi, mpolle/llee ¢ MOMEHTA MOCJEIHETO 3aMlyCKa CTATHCTHKH B (DOPMATe «U:MMICC».

O0BemM — 06beM BLIOOPKU AJIsI JAHHOTO MapameTpa.

Bosee mompo6Hoe onncaHWe  BBIYMCASEMBIX ~CTAaTUCTHYECKUX BEJWYWH TIPHBEIEHO B  pasiese
«Mcnoab3oBaHue CTaTUCTUUECKUX BBIUMCJECHHH».

— 3aKpbITh MaHesb.
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4.2.12. NMNaHenb HacTpoek

4.2.12.1. OnucaHne Y3 n nHankatopoB

=

i — IlepeknounTbCa Ha NaHesb YIpaBJIeHUS.

— HepeKJHO‘-II/ITbCH Ha TJIaBHYIO IaHeJIb.

— IlepeknounTbCsd Ha NaHeNb U3MePEHUH.

— IlepepucoBaTb ocLUMJIOTPAaMMBbl B [VIABHOH NaHeJH.

(1 [E |

— DBkJ/IloueHHe M BBHIKJIOYEHHE DeXXMMa «IlJaBawolled NaHeau». [lnaBaroomias naHesnb Bcerja pacroJsaraet-
Csl IOBepX [APYTUX He IIJaBaIOLIUX [aHeJsel, faxe He OyAy4d aKTHBHOM.

g/ — CaepHyTb/ pasBepHyTh TaHesb. [Ipy CBOpauHBaHMM MaHeJb OCTAeTCs HA MeCTe, yMeHbLIAeTCs
TOJIbKO €€ BBICOTA, TaK, YTO OCTAIOTCS BHUAHBI TOJBKO 3arojIOBOK OKHA M MHCTPYMeHTAJbHble KHOIKH.
— 3aKpHITh TaHEeb.

4.2.12.2. Bknagka «O6Lyme»

[== Jlna ocunanorpada-aHaanusaTopa

_ Hacrpoiku
BEBoem =]
e TEXHMKal & UeeTopas ::xe,m'a.l B Ponoed | »

¥ O2BYUHEGHHE COBEITHA

V¥ 'Booneisatiupie! noackaskid

¥ Mpununatoume’ naHeny

IV 3anomMuHaTE NoNoXKeHMWe pas oUkx naHener
I CrpeiTe kypCope

I PUECHEOEaTE DACTARKY

¥ YHepHo-Benas neysTs

|5 3: ToAUMHE-IHHAA OEUANNOTEEME NP N8YaTH

Jlig cTaHOZapTHOM IIPOrpaMMbl

* Hacrpoiiku

EEry

111' Texnika | & Lserosas cxema |

I DapyuMBE aHLE COBEITI

v ‘Bennsleamnliie’ noAckaski
¥ 'Apununsiuqe’ naHe nid

™ CkpbiTh KYpCOPE

v HepHo-Genaa neYaTe

|1 3: TOAWHHE AMHWR CCLHANDEREM NEH NEYATH

OsByunBaHMe COOBITHI — Pa3pellMTb MCIOJIb30BaTh 3BYKOBBIE COOOLIEHHS MPOrpaMMbl (KOMIBIOTEpP 10J-
XKeH ObITb OCHAlleH aymuocucTeMol). He BausieT Ha MCmo/nb3oBaHMe 3BYKa M/ CTAHIAPTHBIX COOOIIEHUH
Windows.

«BcnabpiBaomue» MOACKAa3KU — HUCIO/Mb30BaTh BCIUIBIBAIOLIME MOAMMCH 3J€MEeHTOB I10J1b30BaTeNbCKOIO HH-
Tepefica nporpammMmbl. Ecau Bbl xopolo 3HakoMbl ¢ paGoToi MpOrpaMMbl, Mbl PEKOMEHAYeM OTKJIOUYHUTb
3Ty OMNUMIO, /1 YCKOPEHUs] paGoThl IPOrpaMMbl U UCKJ/IOYEHHs] BU3yasbHbIX [TOMeEX.

«IIpununaromue» MaHeJH — »IPUBA3bIBATb» NaHEJU YIpPaBJIeHHUS U U3MEpPeHHH K IJaBHOU naHesad. Ilpu-
JIUIILIKE TaHeJu pacloJ/araloTcs BIJIOTHYIO APYT K APYTY U MepeMellaloTcsl COBMECTHO, KaK OJHO OKHO.

[%2 3anommHaTH MOMOKEHHE paboumx maHeJeld — 3allOMHHAThH NIPH BBIXOJAE M BOCCTAHABJIMBAThH MPH 3a-
IyCKe NporpaMMbl I0J10KeHHe pabouyux MaHeJsew.

CKpBITBh KypCcOpbl — CKPbITh KypCOPbl HA OCHOBHOM TpaduKe I'VIaBHOH NaHeJH.

@pd)nxcnposan, pacTaXKKy — (PUKCHPOBaHHOE KOJMYeCTBO BBLIOOPOK Ha IJIaBHOM 3KpaHe. Ecsu Bk/IO4YeHa
aTa omuus, Bel MoxeTe TOJMBKO MepeMeliaTbesi Mo 6ydepy coOpaHHOro CHrHajga C MOMOIIBI0 0630pHOTO rpa-
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(bUKa, HO He U3MEeHATb BpeMeHHOH MacluiTad OCHOBHOrO rpauka; IIpy 3TOM B IaHeNW YIpaB/eHHs yKa3blBaeT-
Csl CKOPOCTb pa3BepTKH B CEKyHJaX Ha [eJleHue, B IIPOTMBHOM CJydyae BMECTO 3TOrO yKasblBaeTCs yacToTa
JWCKpeTH3alMH B replax.

YepHo-Oesad nmeyarb — ONTHMU3HMPOBATh IIPU pacleyaTKe H300pakeHHe OCHOBHOTO rpaduka [/ 4YepHo-
6esiofl neyatu. IIpyu HUCIO/MB30BAHUU LBETHOTO NPUHTEPA CHUMHUTE 3TY METKY.

TolmuHA JMHUA OCUMJJIOTPAMM MPH MeYaTH — M03BOJISET 3a1aBaTh TOMUMHY (B MUKcesnax) JMHHH oC-
LUMJJIOrpaMM Ha pacnedatkax. [To yMosn4aHHIO JIMHUM TpaUKOB INedaTaroTcs LIHPUHOH B 1 mukces ais
MaKCUMaJbHO TOUHOH Nepefauyu (POpMbl CHrHaJa, OAHAKO, NPU Me4aTH C BBICOKMM pa3pelleHHeM CJHIIKOM
TOHKHeE JIMHUM O0Ka3blBalOTCS Maj03aMeTHBIMH.

4.2.12.3. Bknagka «TexHuka»

=2 Hasa ocumanorpada-aHaausaropa
"rHacrpoirn .
| BER

% Lsetoeas cj(e?mal 5 boHoe 4 i '1

Aanepxka Sanycks
I1 00 mMKC EI: — o
OnuHe NocAesanHc9

I1 HMC 3 T—
¥ OTobpakars Bpems

EPPuHTEpdGeRE: I

Anpec anEﬁpa|31 5:
EPP&:&peciUﬂ?E 3:

MpoEepKa ZaESpWEH =] | Pacraiis:
CKOPOCTE HTEHMA DaHHEX il

407 884 Ka/c. Qwneok ceazu | |1UDE' Be. ! ”’
He OBHapLWHEHD, : Moporosss sasa BT
=] | [16384 = N

Jlig cTraHIZapTHOM IIPOrpaMMbl

Hacrpofiu

==

&, Upetopss cxena |

EFF HHT epdbes | JanepkKe SanYCKE

Aﬂpecmuﬁepa'{m 3; |m':'“KC 3- —+T

. = HakHa nocaesanioi
EFF ec!DxS?B 3 — -
i _| TmMc —~ T+—

- PacTakea:
= |1 i1 .'| 8

EPP unrepdeiic / USB unrepdeiic — nepexsouaresib uHTepderica mexny npudopom u I1K.

Anpec npubopa — 3anaeT MHAMBHMAyaabHbIH anpec ocuuanorpada (ot O go 31, ompenensieTcs mepeMblYKaMH
Ha maarte mpubopa).
EPP agpec — anpec HCIOJIb3YeMOro NapasiesbHoro nopra (wecTHaguatepuaHoe 4ucao, o6baHo 378).

— KHOIIKa TeCTHPOBAHHWsA CBSA3HU. I/I3Mep9{eTcg CKOPOCTb UTEHUSA NAaHHbIX K3 an60pa. 3arem HJIst AHTEp-

¢eiica EPP npoussoautcs wuka us 1000 onepaumii sanucu/4TeHust B Ba annapaTHbIX CYETYMKA MPUOO-
pa, mis uHTepgerica USB — rtecToBoe ureHMe KoH(pUrypauuu. PesysbTaTel NPOBEpKH 0TOOpaxkaroTcs B
TeKCTOBOM OKHe. [IpH3HaKOM HeynOBJIETBOPUTENBHOIO KaueCTBa CBA3U CJelyeT CUUTATb CKOPOCTb UTEHUS
nanubix Menee 200 K6/c, omm6ku utenusi cuetTunkoB (ans muTepdeiica EPP) uim HeymauHoe uTeHue
koHurypauuu (s untepgpeiica USB).

3agepxKa 3amycKa — BpeMsl 3afep:KKM 3amycka. OmpenessieT KOJHUECTBO BBIOOPOK, COOMpaeMBIX NpHGO-
poOM Mepes MEPEXONOM B PEXHUM OXHIAHWsS COObITHS 3amycka. lomyctuMble 3Hadenus: oT 0 mo 131071.
Otobpakaemasi BeJUYMHA BPEMEHH B CEKYHIAaX 3aBHCHT OT YCTAHOBJEHHOH pa3BEPTKH U SIBJSETCS pe-
3yJIbTaTOM JleJIeHHs] YMcjia BhIOOPOK 3a/lep>KKH 3alycKa Ha 4acTOTy OUCKPeTHU3aLUHU.

JavHa nmocae3anmucu — BpeMs c6opa AaHHBIX Tocqe 3amycka. OmnpenessieT KOJHYeCTBO BHIOOPOK, cobrpae-
MBIX IPUOOPOM IIOCJe BO3HUKHOBEHHS COOBITHS 3amycka. Jomyctumele 3Hadenusi: or 0 mo 131071. Oro-
Opaxkaemasl BeJIMUMHA BpeMeHH B CEKYHJaxX 3aBUCHUT OT YCTaHOBJIEHHOH pa3BepTKU U ABJSETCS pe3yJbTa-
TOM JleJIeHUS YMCJ/a BbIOOPOK JJIMHBI I10CJAe3alHUCH Ha 4acTOTY AUCKPeTH3aLMH.

CyMMa 3Ha4yeHHH 3aJepKKM 3amycka M IJMHBI nocaesanucu (B BeIGOpKax) mawT oOwmi pasmep Gydepa

JaHHBIX, KOTOPHIH OyleT IPOYMTaH IporpaMMod M3 npubopa MO OKOHYAHHMM LMKiaa u3MepeHud. [Ipu atom 06-

UK pasMep Oydepa TaHHEIX He MoxeT npeBbiaTh 131072 BeiGopok Ha KaHan. Ecau Bel BeGepuTe 3amepxKy
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3alUCH M JJIMHY IOCJEe3aNUuCH TAKUMH, YTO MX CyMMa NpEBBICUT YKa3aHHBIH INpefes, camble paHHHE JaHHBIE

OyAyT nepesanucaHbl U, TAKUM 00pa3oM, IIOTePSIHBL.

Eﬁ% OtoOpaxarh BpeMs — €CJM OTMEYEHO, TO BMECTO KOJHUYECTBA BBIOOPOK B IMOJISAX «3afep:KKa 3amycKa»
u «JlinHa nocsesanuck» (cM. Bbille) 0TOGPAXKAITCS COOTBETCTBYIOLIME BPEMEHHBIE HHTEPBAJIBI.

Pacta:xka — Be/qMuMHA pacTsSKKH OCHOBHOTO rpaduka ocuuiorpada. Mcrnosb3yercs TONBKO NPU yCTaHOBKH
onuun «PukcupoBaTh pacTskKy» (cM. Bbime). OnpenessieT KOJUIECTBO BBIGOPOK, 0TOOPaXKaeMblX Ha OC-

HOBHOM rpaguKe B IVIaBHOH naHe/u. IIpy U3MeHeHHH pacTsKKU HM3MeHsieTcs oO0beM BBIBOAMMOH Ha rpa-
¢ux uH(OpMaLuH, MacliTad rpaduka U 3Ha4eHHs] pa3BepTOK, HalpUMep:

Beauuuna Koagppuuuenm Macuimat IIpeden

pacmsasxcKku pacmsascKku passepmku
10000 BIGOpOK 10:1 1000 touek/ meJ. 100 uc/ ned.
5000 BLIGOPOK 5:1 500 Touek / medt. 50 uc/ men.
1000 BIGOpOK 1:1 100 Touek / me. 10 uc/ men.
500 BLIGOPOK 1:2 50 Touek / med. 5 He/ medt.
200 BBLIGOPOK 1:5 20 Touek/ med. 2 uc/ med.
100 BEIGOpOK 1:10 10 touek / meu. 1 ue/ men.

E] IloporoBasa 6aza BII® — nosb3oBaTe b MOXKET yKa3aTh 3[eChb BEJHUHHY 0a3bl ObICTPOro npeobpaszona-
Hust Pypee, Kotopast OymeT CUHTATBCS B NpOrpaMMe KPUTHUECKOH /s OBICTPOAEHCTBHS CHUCTeMBl. [lpm
HeobxoguMocTH TpoBecTd BII® ¢ 6a30f, mpeBrIaOmell 9TO 3HAUEHHE, NTPOTPaMMa BBIIACT TPeIyTpex-
JeHHe W IONPOCUT MOATBEPAUTb MJM OTBEPTHYTh BbIIIOJHeHHe NpeoOpa3oBaHusl. Ec/au BbUHCIHTE/bHAS
MmoluHocTh Bamrero ITK nossosisier He ofpallilaTh BHUMaHHSl Ha 3Ty 3alepKKy, BBeIUTe B 3TOM I0Je Mak-
cuManpHoe yncao — 131072, B aToMm ciydae mpenynpeskaeHHe HUKOTZA HE TIOSIBHUTCS.

4.2.12.4. Bknagka «LiBetoBasi cxema»

[== Jlna ocuuanorpada-aHaausaTopa

EEET __
" _Qﬁuwei ,ﬁ Texpuka | &% Leetosas m(ema.é])‘g CPDH'DB_ii_"

FoH rpaduke - TTAHME BB TR -
Kahan A : I Kypeop 1 -

[
Kanan B | Kupeop 2 -

Puryps 4 | Kypcop ogaops -

|
EreL, dyHKLAS | tetra sanycke |

Jlig cTaHOZapTHOM IIPOrpaMMbl

"T‘ Hacrpoiku
B+l

"V osupe | od Texiuka

B rpacuka - [TAHIA CETKA -
KananA | | Kypeop 1 -
KeHanB | kypespz [

FurypaRey | Meka sanycka |

[To3BossieT 3amaBaTh ynoOHBIE MOJB30BATENIO [[BETA PA3JIUYHBIX d7eMeHTOB rpaduka. lemuok seBoit KHOT-
KOH MBILIM — BBIOOpP LBETA , LIENYOK MPABOH KHOMKOHW MBIIIM yCTAHABJIHBAET LBET MO YMOJYAHHIO.

28



4.2.12.5. [¥8 Bknanka «@OHOBbI PUCYHOK»
a8

'ﬂ IE’):HHKEL] _@‘?; LsaToEaa cxama A PoHDBRIA pHCYHDR | 4

SarpysuTe: |

HacTpouTe ramMmy BHCUHES,

HacTpoMTE CHCTEMHEIR LEST

DUMCTHTE |

[EUMEHHTE |

[TosBoJisieT moJb30BaTeNI0 HUCIO/b30BATh B KauecTBe (POHOBOIO PUCYHKa pabouux MaHesed NporpaMMbl xKe-

JlaeMoe H300paXkKeHHe, 3arpy3uB ero U3 rpaduueckoro ¢amna.

3arpysurb — BbIOpaTh rpaduueckuil Gaia U 3arpysuTb ero B oKowko npocMmotpa. [lopnepxubaercs 3arpys-
ka (haiios caexyomux (opmatos: uzobpaxenus JPEG (*.jpg, *.jpeg), pactper Windows Bitmaps
(* . omp), mertadaitab (*.wmf), pacimpenasie MeTadaiab (* . emf).

HacTpouth raMMy pucyHKa — HaCTPOUTb LIBETOBYIO FaMMy 3arpyKe€HHOIO0 PUCYHKa B COOTBETCTBHH C CHC-
TeMHBIM LBeToM Windows.

HacTtpouTtb cMCTEMHBIN LIBET — HACTPOUThH CHCTeMHBIH LBeT Windows B TOH TpeoOsanawlieMy UBETY 3a-
rpy2KeHHOTO pHCYHKa. M3aMeHeHHs IBeTa coXpaHSITCS 10 KOHIA ceaHca padortsl B Windows, mocse mepe-
3arpy3ku OyHeT BOCCTaHOBJEHA OpHUIMHa/bHAas LBeToBass cxeMma cucTeMbl. Ecau Bbl xoTHTe COXpaHUTb
NOJIyUeHHBIH LBeT MOCTOSHHO, COIVIAaCHUTeCb C IpelsoXKeHHeM INPOTrpaMMbl BbI3BATb MaHe b YIpPaBJaeHUS
Windows, kotopoe GyneT BbIIAHO MOCJe HACTPOHUKH IBeTa. B TMOSIBHBIIEMCS AHMAJOTOBOM OKHE HaXKMHTE
KHONKY «[IpumeHnTb». JlJ11 TOro, UTOOB! 3TA KHONKA CTaja AOCTYNHOH, NpOBeIUTe KakHhe-HUOyIb (PUKTHUB-
Hble MaHMIYJSILUU C HaCTPOUKaMHU O(OpMJ/EHHS, HallpUMep, CMEHHUTe YepHbIH LBeT LpHdTa Ha Oesbldl U
3aTeM BHOBb Ha YepHBIH.

J1st Toro, 4ToObl HeMe[JIEHHO BepHYTb Npelblaylliyde HAaCTPOHMKM IiBeTa, Ha 3alpoc MpOrpaMMbl HaXKMHUTE

«OTMeHa».

O4yHCTUTBD — OUHUCTUTb COJEPKUMOE 3arPYKEHHOI0 PUCYHKA.

IIpuMeHUTH — MCIOJb30BaTh 3arpy>kKeHHbIM PUCYHOK B KadecTBe (oHa padouMx naHesaed nporpammsl. ITpu
3aBeplIeHHH pPaboThl IporpaMMa COXPaHUTb HCIOJ/b30BABLIMHUCA (POHOBBIM PUCYHOK W IPH CJeAyloLleM
3alycke BHOBb €ro 3arpysur.

4.2.13. @ MaHenb aMynsaunn curHasios
O6mut Bun naHesw H306pakeH Ha PHCYHKe HIKE.

= Sanaro oo curvama R=TEY
3 _

—— | - FenaktpoEaHMe |

T LS = Karan
s et -
O -10.000 =i A B
Ao [10 _ j T MecTpoute

OnuncaHne Y3 n nHankaTtopos
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@ — IlepeknouUTbCA Ha IVIABHYIO [aHeJb.
A _ [TepeknounTbcs Ha MaHesb YIPaBJleHHUS.
_%ﬂ — IlepeknounTbCs Ha NaHeNb U3MepPEHUH.

E — IlepepucoBaTb ocLUIJIOTPaMMBl B [VIABHOH MaHeJH.

x|

— YCTaHOBUTb «HYJIEBOH» CUrHaJ 10 BbIOPAaHHOMY KaHasy.
ﬂ — DBbI3BaTh NaHesb KajbKyJsiTopa GopMyJl.

S
= o o
A — 3arpysuTh 3alKCaHHBIH paHee (al IMYJIHPOBAHHOTO CHIHAJA.

H|

27 — CoxpaHHTb 3MYJHPOBaHHBIN cUTrHAT B (aty. CoxpaHsieTcs TeKCTOBHIH (ara B ¢popmate CSV, B KoTO-
PBIH TIOCTPOUHO 3aMHCHIBAIOTCS JAHHBIE SMYJSLHUU M0 BRIOpaHHOMY KaHaty. Paia MoKeT ObITh 3aTe€M OT-
pelakTUpPOBaH BPYUYHYIO Ilepel 3arpy3kod. IIpM aToM Ko/M4ecTBO TOYeK AJISl ONUCAHMUS CUTHA/la He J0JIXK-
Ho nipeBbimate 1000.

i3

==| — BK/IIOYMTb/ BBIK/JIOUUTL PEXKUM IMYJISIHH.

— Bkuitouenne / BBIK/IIOUEHHE PeXMMA «IIABAOLIEH MaHe M». [l1aBaollas naHe b BCeraa pacroJaraercst mo-
BepX JIpYyrux He I/1aBalOlIMX NaHesel, faxe He Oyly4d aKTHBHOM.

— 3aKpHITh TaHEeb.

®Popmysia — MaTeMaTUYeCKoe onucaHHe (POPMbl CUTHaJa.
OT — HMXHHUH Npefies] BHIYUCAEHUH.

Jo — BepxHUH Npefesl BHIYUCACHUH.

Kanan — BbiOpaTh KaHasa /151 peJaKTHPYeMOro CHUTHaJa.

@ I'IDc:TpDMTb|
— BBIYUCJNUTb U U300pa3uTh GOpPMYy CHUTHaJA.

Popma — craHzapTHBIE (POPMBI CHUTHAJA.
I'pacdux oTobpaxaet 1aba0H 3MYy/JIHPYeMbIX CUTHAJNOB U [103BOJISeT BPYUHYIO 3aaBaTh UX (OpMY.

"u"f — CJIBWT CHTHAaJA.

— TOPHU3OHTAaJbHAA UHBEPCHS.

— BepTHKaJbHAST HHBEPCHS.
— TOpU30HTaJbHBIA MacluTad.

— BepTHKaJbHbIA MacluTad.

— 106aBUTb CJIy4YaHHbIH LIyM.

L — 3aIllIOMHHUTH HOJ'Iy‘-IeHHbII/UI CUTHaAJI.

— OTMEHHUTDb He 3alIOMHEHHbI€ M3MEHEHHS.
I/IHCTPYKHI/II/I 0 HUCIIOJb30BAHUIO 3MYJIATOpa CHUTHa/JiOB CM. B pasieJe «Mcnonb3oBanue IMYJIATOpPA CHUrHaA-
JIOB».
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4.2.14. NMNaHenb camonucua

o B [l

7 M‘aCLLITﬁE!;." S - E_‘ZEI
§ %100 mc/in ||
®l[izzc |

OnuncaHune Y3 n nHankaTtopos
@ —_— HepeKJ'IIO‘-II/ITbCH Ha TJIaBHYIO MaHeJIb.

o — [TepekniounTbCsl Ha MaHe b YIpaBJeHHUS.

B — CkomupoBath Oydep NaHHBIX CaMONHCLA B OCHOBHOH M OGHOBHTb OTOOpaKeHHe Ha rpadukax IJIaBHON
nanenu. [locse storo Bel MoxeTe HCIOMBb30BaTh BCe (DYHKLUHM OOBIYHOTO peknMa, Harpumep, Pypbe-
aHa/M3 WM (PYHKLMH ONpefeieHHs napaMeTpPoB UMIYJIbCa.

X | — Ouncruts rpaukKu caMmomucLa.

= | — IloxasaTb naHesb aBapUHUHON CHTHAJIU3ALUH.

| — IMTokasats nanen» «MaciraG» rpaduka camonucia (cM. HiXKe).

L) — Brimouenne / BEIKTIOUEHHe PeXXUMA «ILTaBaollel naneau»>. [lraBaoimias maHe b BCErIa PacronaraeTcs
NOBepX APYrux He IJIaBalOlIMX NaHesel, faxe He OyLy4d aKTHBHOM.

— 3aKpHITh TaHEeb.

OcHoBHOMH rpaduk caMmonucua — rpaduK «JIeHTONPOTSKHOrO» THna. He Macmrabupyercss U BCerma OTo-
6paxaet 06beM naHHBX B 1000 Touek. JIeBol KHONMKOH MBbIIK BBl MOXKeTe mepemernath 110 HEMY BBepX H
BHH3 JIBa Kypcopa, KOTOpble 3aJai0T Mpefiesibl, IPH BEIXOLE CHUTHasa 32 KOTopble cpabaThiBaeT aBapHiHAas
curHanusauus. Illen4ox npaBodl KHONKOHM MbILIK [103BOJIsSIET YCTAHOBUTb Ha rpaduke ABe MeTKH BPeMeHH,
N0JI0KeHHe KOTOPbIX oToOpakaeTcs Ha naHeau «Macirab»

INanear «MacmTab6» — Bbl MOXXeTe cBOOOAHO MepeiBUraTh €€ MbILIbIO B Ji000€ MECTO I'MIaBHOU TaHeN ! WJIH
JayKe COBCEM BBIHECTH 3a IIpelesibl POAWUTENbCKOH NMAHEJH: B 3TOM CJIydae oHa OyneT oToOpazkaTbCsl Kak
OTHeJIbHOEe OKHO. B Hell oTo6paxkaiTcs ciaenyloliye BeJUYUHBL:

X — macmTtab ToOpH30HTAIbHOM OCH OCHOBHOTO I'paduKa CaMOIUCIa;

X1 — nosoxeHHe NepBOH MeTKH BPeMeHH;

X2 — noJioXXeHue BTOPOH MeTKH BpeMeHH;

dX — pasHuma Mexny MeTKaMH BpeMeHU;

ZT — HauaJo LIKaJbl BpeMeHH 1o cucteMHbIM yacaM [IK;

ZD — nauano wka/asl Bpemenu (nara mo kasnengapio I1K).

O630pHBIY rpahuKk camomucia — rpapuK <«JIeHTONPOTSKHOrO» THna. He macmrtabupyercss U Bcerma 0To-
6paxaetr o6beM naHHbX B 10000 Touek.

Huxe o630pHOro rpaduka pacrnosio’KeHbl 3/7eMeHTbl yNpaBJ/eHHs 3alUCbl0 U 4YTeHHeM (Pal/oB JaHHBIX ca-

MOTIHCLA:

" | — sanycTuTh aBTOMAaTHUYECKYIO IIPOKPYTKY 3aMHCAHHOTO paHee (aiia.

|I'| — naysa mpu aBTOMaTHMuecKoi MPOKpyTKe (aiia. [Ipu sanucy (aiiia: 0CTAHOBUTbL 3aMHCh HO He 3aKpbl-
BaTh (abi. Ilpu BbIK/IIOUEHUU pexuMa Nay3bl 3alUchb OyAeT NPOROJKEHA B TOT e (paui.
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M| 1pu mpoKpYTKe 3aMMCAHHOTO paHee (paiia: OCTAHOBUThL NMPOKPYTKY H NMO3HIHOHMPOBATH yKa3aTesb Ha
Havano ¢aiia. [Ipu 3amucu aiaa: ocTaHOBUTH 3amuchb W 3akpuiTh (abs. [locse ocTaHOBKHM 3amuch He
MOJKeT OBITh MPOJOJ/KEHA B MPEXHUH (arI.

ﬂ (ﬂ) — MO3WIMOHMPOBATh yKasaTeJb Ha Hadaao (KoHen) aiia.

ﬂ (H) — M3MEeHHTb TO3HLMI0 yKasaTe s (paiia Ha war Hasan (Brepen).
] .
— HayaTbh 3anuch ¢ana.

a~ I
ﬂ — OTKPBITh/ 3aKPHITh paHee 3aMUCaHHbIA (Haii/l 11 UTEHHS.

— TIOJI3YHKOBBIH PEryJssiTOp CKOPOCTH NPOKPYTKH 3arpy»KeHHOro (adsa JaHHBIX CaMOIHCLA.

Haumenbmmas ckopocTs npokpyTku — 10 Touek B cekyHmy, cienylomasi — 20 Touek, 3atem — 40, 80,
160 v 1. 0. no HauGosbied — 81920 Touek B CEKYHLY.

= — TMI0JI3YHKOBBIH Dery/aaTop IepeMelleHHs N0 3arpyKeHHoMy (aiay JaHHbIX camonucua. Boineses-
Hasl 06sacTb MOKa3blBaeT OTHOILLeHHe o0beMa I[10Ka3blBaeMblX Ha OCHOBHOM rpaduKe NaHHBIX KO BCEMY
00beMy NAaHHBIX B UMTaeMOM (aiise.

4.2.15. =2 MaHenb aBapuiHON CUrHaAN3aunum
1o

@ JENPETHTE CHTHSAMESLME

W BLikAHMYHT S CHIHEAM AL

¥ ABTOMATHUECKY BEKTDUETE MK YCTREHEHHM

MNput sExoAe S8 BEEXHMA NPELAEN BEINONHHTE,

||::'\Dverheat.bat

MK Bhix0ne =8 HMAHKA NPEASN BEINOAHKTE:

OnucaHve Y3 n nHankatopos

3anperuth curHaiausanuio — KHonka 3anpera curHanusauuu. Korma 3Ta KHONKa HaxkaTa, IpOBepKa aBa-
PUHHBIX YCJOBHH He NPOMU3BOAUTCS.

BeikaounTth curHaamusanuio — Haxkatue 3ToM KHONKM BBIK/IIOUAeT 3alylleHHYI0 CUTHaA/NM3alMI0, HO He
3ampeliaeT MoCJAeyIUIYI0 TPOBEPKY aBAPUHUHBIX YCJIOBHH.

ABTOMaTHYeCKHM BBIKJIOUaTh NPHU YCTPAHEHUH - €C/JIM 3Ta MeTKa yCTAHOBJIEHA, CUTHa/lM3auus OyneT as-
TOMaTU4YeCKH BbIK/IIOUEHa, KaK TOJNbKO IporpaMma OOHApy»KWUT, 4TO aBapuUHHas CHUTyalusl yCTpaHeHa.
Wnaue, curnanusauusi 6ynet paboTaTb A0 €e PYUHOIO BBIK/IIOUEHHS BHE 3aBHUCHMOCTHU OT IOC/eIyIOLIero
COCTOSIHMSA KOHTPOJIMPYyeMOro napamerpa.

IIpu BBIXOmE 3a BepXHHUY Npeaesa BBIMOJHUTh: — CTPOKOBOe IOJIe. 3anHcaHHAasi B 3TO II0Jie KOMaHAa olle-
pPaLMOHHON cucTeMe OyfeT BbIIOJHEHa NpPU BbIXOJe XOTs Obl OJHOIO M3 0TOOpaKaeMbIX CUTHA/OB 32 YC-
TAaHOBJIEHHBIH BepxHUE mpeses (06 ycTaHOBKe aBapUHHBIX MpefesioB cM. «[laHeab camonuciar).

IIpu BhIXOAE 3a HUIKHHUYU IpeJes BBIMOJHHUTb: — CTPOKOBOE MoJie. 3anucaHHasi B 9TO MOJe KOMaHja olle-
PaLMOHHOHN cHcTeMe OyAeT BBIIOJNHEHA NPHU BHIXOAe XOTs Obl OJHOTO M3 0TOOpaKaeMblX CUTHAJ/OB 32 YC-
TAHOBJIEHHBIH HWXKHHH TIpefel.
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4.2.16. Ucnonb3oBaHne KomMaH4 BbinagaroLlero MeHio

CTpyKTypa BHMATAIIMX MEHIO IJIABHOH MaHeJH JaeT HanGosee IMOJHBE BO3MOMKHOCTH JJIS YIpPaBJIeHHS
IIpOrpaMMOH.

4.2.16.1. MeHio «Pavin»

S
7 YreHke aanHbg WE falina.. Crl+L
H SankEs AaHHER B Gaf . Ctrk+5
___i‘J CospaHiTe HE0ApakEHME B @alin. . Crrl+

'@ [NpeotpasoEaH1e GopraTa Dakfna LaHHER. ..
BANHCATE KOHPHYDALM, .
FIobIT AT KOHDHC YDAUMIT...

3 [Neyars Ctrl+F
HacTpofika nedaTi.

__:l [1pOCrACOTR NEYATI, .

Ally Tuererpatta pacnpegenenus BEpoATHOCTH

'i- k& Nk 4 iAT Op oy Cil+F

7% BeecTu EnoMaocTYna:

ﬂ Brion Chrl+d
3anucek (uTenwne) paiiaa JaHHBIX... — BbI30B NMANOrOBOTO OKHA 1J1s coxpaHeHus (sarpysku) ¢aiina naw-
HBIX W HaCTpoeK ocuuJaorpaga.
CoxpaHuTh u300paxenue B ¢aii... — COXPaHUTb M300pa’KeHHEe CHUTHaJa Ha rpaduke B (ala B pacTpo-
BoM (popmate BMP (Windows bitmap) unu B Bektopubix popmatax WMF wan EMF (Windows metafile).
IIpeo6paszoBanmne ¢opmara ¢paiga NaHHBIX... — BbI3BBAET YTUJINTY IpeoOpa3oBaHus (haHIOB NAaHHBEIX

ocuumorpada U caMonucua B aGCoMOTHBIE (hopMat (BMECTO KOAOB HACTPOEK M M3MEPEHHH 3alHUChIBaloT-
Csl BEJIMUMHBI MTHOBEHHBIX aMILIMTY/ CHTHANOB B BOJNbTaX M COOTBETCTBYIONIME 3HAYEHHS BPEMEHH). Yu-
TUTe, 4YTO 1J/g NpeoOpa3oBaHHOIO U3 OUTOBOro (popmara B TEKCTOBBIM (paija JaHHBIX caMoIMclia MOTpe-
OyeTcsi mpuMepHO B 12 pa3 GoJiblile TpocTpaHCcTBa Ha aucke. Paia B abGcomoTHOM (GopMmMaTe He MOXKET
OBITh B JaJbHEHLIEM OTKPBIT IPOrpPaMMON ocuu/Iorpada.

3anucath (MpounMTaTh) KOH(MHUIypamMIO — M03BOJISET COXPaHUTD (3arpysuts) (aitn HacTpoek mpubopa u
IPOTPAMMBI.

ITeuatr — pacmeuartaTb Ha NMpHUHTepe M300pakeHHWe CHUTHa/a Ha rpauKe U TeKYlIMe HACTPOUKH MpHubopa.
Hacrpoiika meyaTtH — BbI3bIBAET UAJIOTOBOE OKHO HACTPOEK MPHHTEpA.

IIpocMoTp meyaTm — BbLI3bIBAET OKHO NPEABAPUTENBHOTO MPOCMOTPA CTPAHULBI /IS MEUATH.

@g I'mcrorpamma pacnpeneseHusi BEPOATHOCTU — BBI30B MaHEJH THCTOIPAMMBI pPaclpeieseHus.

=2 Kanpkyasarop popmys — BbI3BaTh NaHeNb KalbKyJasATopa (GoOpMy.I.

¥ Beecrn xmou JDOCTyMa... — 3Ta KOMaHIa JaeT BO3MOXKHOCTb II0Jb30BATENI0 CO3IaThb HJH HCIIPABHUTh
KJII0UeBOH (DalJi, ONMpenensiOIIMN JOCTYN K peasbHOMY pexumy paboThl mporpaMmbl. O Kioue gocTyna
CM. «YCTaHOBKa NPOrpaMMHOro obecreyeHUs ».

Beixoa — 3aBeplueHue paGoThl ¢ NPOrpaMMON ¢ 3aKpbITHeM BceX (haiJoB.

4.2.16.2. MeHio «HacTtpovikn»

UWyn B
AHANOCOBEIA SUAETR Sanycka

e
b',h:'_ I CAONES0ESTE ST YNALMI CHIHAN0E

&) ABTOMATUYECKSA HAOTPOMKS Ha chrHan  Chil+d
EanHEpoeka crieuieHWiE
‘ﬂ JononHurensHele HACTPORkH. ., Ctrl+0
Iyn A (B) — BbIGOp THMa ucmoab3yemoro myna aas kanana A (B) — 1:1, 1:10 uau 1:100.

AHanOroBbIi (PUILTP 3aMyCKa — BKJIOUMTh/ BLIKIIOUUTL (DUILTP HUKHHUX 4acTOT, OTPAaHMUMBAIOLIMH CBep-
Xy UacTOTy 3aMyCKalIIUX CHUTHAJOB ypoBHeM 3,5 MI.
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BcnasiBaromue MoACKasKyM — HUCIO/Nb30BaTh BCILIbIBAIOLIME IIOANHUCH 3J€MEHTOB I0Jb30BaTeNbCKOIO HH-
Tepedica nporpammMmbl. Ecau Bbl xopolo 3HakoMbl ¢ paGoToOH MpOrpaMMbl, Mbl PEKOMEHAyeM OTKJIOUYHUTb
3Ty OMUMIO, /1 YCKOPeHUs] paGoThl IPOrpaMMbl U UCKJ/IOYEHHs] BU3yasbHbIX [TOMeEX.

«IIpununaromue» MaHeJH — <«IIPUBS3blBaTb» IaHeJH YIpaBJeHUS M HM3MepeHHH K IJaBHOU naHesau. Ilpu-
JIUIILIME TaHeJu pacloJ/araloTcs BIUIOTHYIO APYT K APYTY U MepeMellalnTcsl COBMECTHO, KaK OJHO OKHO.

[%® Hcnoassosats 3MYJAIMI0 CUTHAJa — HCIO0/b30BAHHE CpelACcTBa IIPOrPAaMMHOH 3MYJSLUUM H3MepH-
TeJbHOH 4YacTH ocuuJIorpada ¢ reHepaTopoM CHTHa/l0B pa3inuyHod ¢opmbl. [Ipu BbiGOpe 3TOH omuuu
BMECTO peaslbHOrO CUrHaJsa, U3MepsieMoro npu6opom, mporpamma OyneT MoJydaTh MAcCUBBI JaHHbIX, IMY-
JUpyeMble 3a1aTYUKOM CHUTHAJIOB.

ABTOMaTHUecKasi HACTPOMKAa HAa CUTHAJ — II0 3TOH KOMaHJe mporpaMma OyaeT INBITaTbCs aBTOMAaTHYECKH
nopo6paTth ONTHUMaJNbHbIE AJISI TOJAHHOTO CUrHAJIa HAaCTPOUKH mpHubopa.

Kanu6poBka cMemeHUH — PyYyHOH BbI30B MNPOLEIYPHl KaJUOPOBKH cMelleHWH. Jljisi pasinuHBIX BXOIHBIX
J1ana3oHoB ocluu/Iorpada OfMHAKOBble YINPAaBJSIOIMe KOAbl BePTUKAJbHOIO CMELeHHWs JMHHUM CHTHaja
COOTBETCTBYIOT Pa3JMYHBIM aOCOIOTHBHIM 3HAYEHHSIM BBI3BIBAEMOTO CMEIIEeHHS. DTH DPAa3JHUHs BBI3BAHBI
WHIUBUIYaJIbHBIMM OCOOEHHOCTSIMH amnapatypbl U MOTYT ObITb M3MepeHbl C TeM, UTOObl B JasbHeHlleM
ObITb HUCIIOJb30BAHBI /I aBTOMAaTHUECKOH MX KoMmneHcauuu. IIpu nmepBoMm 3amycke NmporpaMMbl 3Ta Hpolle-
Iypa BbI3blBaeTCsl aBTOMaTHUeCKH, HO, eC/IM pe3y/bTaT ee pabOThl 0Ka3aJscs HeyAOBJAETBOPUTENBHbIM HJIH
Bel 3amenusnu npubop, BHI30BUTE €€ BPYUYHYIO 3aHOBO.

JomonHuTe bHBIE HACTPOUKH — BbI30B I1aHEIH HACTPOEK.

4.2.16.3. MeHro «Bung»

Orotpaskastbie kadank L4
WHespous kananoe L4
1 Cerka Efl+G

A7 Purypa iy

Liphpoeoi nromeHogon Crl+M
- HnepwHEATH CHrHANR Chrl+H
% Pesim TOMEYHOrD OTOBESHEHHUA ChrileD
E] LW pposail BosTMETD L4

4 | v He nokaskisars cogdr daski

[epepHCoEaTE GCUHANDFRAkME!E TASBHOH NaHend  EhkR
MeTon kooHHYGa noTEDs

B YeeniuuTs BEpTHRAABHEIR MacLT a6 Chil+ Hon. + & :

: ; NEKTRANEHEE MaTog
L, CraHoapTHEN BERTHEBNEHBIN Macitras CteleHan, * SHEe
S UMEHBWHTE BepTHRANEHEI MacwTat Erl+Hon. -

OTo6paxaemMble KaHAJbl — BKJIIOYMTh/ BHIKIIOUMTh 0TOOpa’keHHe KaHaJoB Ha rpauKax.

HHBepcusa KaHAJOB — BKJIOYMTD/ BHIKIIOUMTL BEPTHKAIbHYIO HHBEPCHIO M0 KAXKIOMY M3 KaHAJIOB.

CeTKa — BKJIIOUMTh/ BBIKJIIOUUTL 0TOOpa’KeHHe CeTKH Ha rpaduke.

@urypa X—Y — BK/I04UTh / BHIKMIOUYUTE 0ToGpaxenue Gurypsl X—Y (duryper Jluccaxy) Ha rpaduke.
InppoBoil 1IOMUHOGOP — TMOCTENEHHO FacHTh HA rpaduKe MPeblIylue CUrHaibl (PeXXUM mocsecse-
uenusi). Kaxnast mpespiyiuast KpuBasi He CTHPAETCsl CJIENYIOLIeH, a PaBHOMEPHO TePSieT PKOCTh, MOJHO-
CTbIO Hcuedasi 3a 10 «mpoxomoB» Jsyda.

YaepxuBaTh CUTHAJbl — OCTaBUTb TeKyllMe CUrHaslbl Ha rpaduke njs cpaBHeHus. Iloka 3Ta onuus ocra-
eTcsl OTMeYeHHOH, Ha OCHOBHOM rpatuKe COXPaHSIOTCS «Pa3MbITble» KPHUBble CHIHAJOB Ha MOMEHT Haxa-
Tusi. HoBble KpUBble U300pakaloTCsl NOBEPX CTaphIX.

PexuM ToueuHOro oro6paxkeHus — BKJIOUeHHE U BbIK/IIOUEHHE pexxHMa I[IOTOYEUHOro OTOOpa’KeHHs OcC-
uuIorpaMMm. B aToM pexkuMme Kaxknasi cHATasi BblOOpKa M300pakaeTcs OTAEJNbHOM TOUKOH Ha rpagduke, B
IIPOTHBHOM CJlydyae — TOYKH BBIOOPOK COENUHSIIOTCS CIIJIOLIHON JIMHUEH.

E] Ilncdporoii BoTbTMETP — BBHIOOP pekUMa paboThl LH(POBOTO BOJIBTMETPA.

Pa30BBIA CABUI — I103BOJISIET BHIOPATh PEXXKUM BBIUHCJIEHHS BEJMYMHB (DA30BOr0O CABHUTa MeXAy KaHa-
JaMu. O6 HCMOJB3yeMBbIX alrOpUTMax ONpefeseHHs (ha30BOTO CABHTa CM. paspues «Borancienue ¢asoBoro
CIIBHTA».

ITepeprcoBaTh OCHUIIOTPAaMMBbI B INIABHOU MaHEJHM — OTOOPA3UTh 3aHOBO OCLHJJIOTPAMMEl B TJIaBHOH
MaHeJ U TIPOrpaMMBl U MEPECUHTATh Pe3yJbTaThl H3MEPEHHH IO TOCJHeTHUM COOpPaHHBIM HaHHBIM. OOGBIYHO
BCsl UM(poBass o6paboTKa CUrHajla NPOBOAUTCS MPOrpaMMOH HENOCPeNCTBEHHO IOCJ/e IpueMa AaHHbIX U3
npubopa. Hcnosb3yiiTe 3Ty KOMaHAy JMAJs TOTO, YTOOBl y4eCcTb H3MEHEHHs IMapaMeTpoB o06paboTKH
(HacTpoHKM (PUABTPALMM, y4aCTOK IS H3MEepPeHHE LM(POBOrO BOJBTMETPA W Ap.) AJIS yXKe cOGpaHHOro
CUTHaJa.

™ Ypeanuuts BePTUKAJbHBIH MacmTa® — yBEJIHUUTb BEPTHKAJIbHBIH MacIiTab OCHOBHOTO rpaduka.
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£ CraHaapTHBIA BepTUKAJbHBIA MAacITAa0 — yCTAaHOBHTb BEePTHKAJNBHBIH MacIiTa® OCHOBHOTO Tpaduka
PaBHBIM BXOJHOMY AManasoHy ocuu/orpada.

™ YMeHbmuth BePTUKAJbHBI MacmTa® — yMeHBLINTh BEPTHKAJBHBIH MaclITad OCHOBHOTO rpaduka.

4.2.16.4. MeHto «[laHenn»

[== Jlna ocunanorpada-aHaausaTopa

ﬁ [ faEHEA naHens Cl+F1
1% Manens ynpasnerig Chl+F2
if—;ﬂ [NaHens HarepEHKH Chl+F3:

'
- Mavene wrnunecHeR napareTpos  Chl+F4
= [lakenk cnekTpansHoro aHamdza  Chil+F5

*{- [lanenE UMb posai. fHneTRaL M Chil+FB

Wi Manene cratHansHoR SUHELIIA Chl+F?
G [Narent cTaTHETHIW Chil+FE
':d MMaHe s HacTpoet: Crl+F3
7% [aHeab srunaund chrHana Chi+F10
E‘q MNaHent cardonucLLa Chi+F11
= [Tarenk cHrHanHEaLHM Chil+F12
JJaa cTaHDapTHOU HOPOrpaMMbl
E [naEHaA naHent CrriF1
!_""_} MaHe b Yrpasnsma Chrl+F2
:‘%‘-‘1 [laHeNE H3MEpEHIA Zhrl+F3
“} Mabene uHdbpoEoH duneTpaumy  Ctrl+Fs
Iﬁ MaHe b HacTROSE Ctrl+Fo
é’ MaHe AL CaManHoLS Zhi+FLL

CopepXKUT CIHCOK OCHOBHBIX pPabouuX NaHesed MPOrpaMMbl. [IHKTOrpaMMbl OTKPBITBIX B TEKYIIHH MOMEHT
naHesled U300paXKaloTCsl «yTOIJIEHHBIMU».

4.2.16.5. MeHo «Pexunm»
@ DiuManorpad

%8 orupnnorpad-aHanisaTop
il remepaTop crHanoe
lld MsteprTensHer soMnnerk

JlaeT BO3MOXKHOCTb NepekJ/04aTbcs B Jpyrue NOCTYIHble pexXuMbl paboTbl mpubopa. Tekylllee NpuIOKeHHE
3aBepluaeT pabOTy C annapaTypod M BBI3HIBAET APYroe MPU/IOXKEHHE, yKa3aHHOe MOJb30BaTeseM.

4.2.16.6. MeHwo «CrnipaBka»

&) Conepsanie F1
k_? Mouck e cnpaske..  Shift+F]

Wenonesoeandve copaskm
L) O nporparirie, .

Coaepxanue — [lokasatb or/iaBsneHue (paija cripaBKH.

ITouck B cnpaBKe — OTKpBITh BKJAAKY [TOUCKA MO KJAIOYEBOMY CJIOBY B (haiiie CIpaBKHU.
Hcnouab3oBaHue CIpaBKHM — I10Ka3aTh WHCTPYKLHHU 110 UCIIOMb30BAHHIO CIIPaBOUHOH cHcTeMbl Windows.
O nmporpamme — BBHIBOJ KPAaTKHUX CBeJEeHHH O Nporpamme.

4.2.17. Bbi60p ncro4yHnka 3anycka

Bbl MoxeTe BbIOpaTh B KaueCTBe MCTOYHHKA 3amycka KaHaibl A, B uiu BXom BHEUIHEH CHHXPOHU3ALHUH.
Jlns BBIOOpA MCTOUHMKA 3amycka (CHHXpPOHHM3aLMM), BOCIO/Nb3yHTECh Mepek/ouateseM McTouHuK 3amycka B
MaHeJ u yIpaBJeHHs.

4.2.18. Bbi60p nonsspHOCTH 3anycka

Bul MoxkeTe BHIGpaTh MOJMOKHUTENbHYIO (M0 BocxXonsiuieMy (DPOHTY) WM OTpULATebHYI (1Mo crnamamoiemy
(QpPOHTY) MOMSIPHOCTb 3aIyCKaloLero MMnysabca. Jisi BbIOOpa MOMSIPHOCTH 3amycka (CHHXPOHHM3ALMM), BOC-
N0JIb3yHTeCh NepekJiouareeM If Bocx. "I B MaHEJIU yIpaBJIEHUS].
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4.2.19. Bbi60op pexxuma 3anycka
Brl MoxeTe BEIOpATh CJAEAYIOLIME PEXHMBI 3allycKa U3MepeHHH ocuusiorpada:
«ABTO» — pEruCTpalys W3MEPeHUH HAUMHAETCS BHE 3aBHCHMOCTH OT BBHINOJHEHHS YCJIOBHS 3allycKa, PETHCT-
palys TaHHBIX [epe3anycKaeTcs Mocjae OKOHUaHUs c60pa;
«Knymui» — perucTpaurs HU3MepeHMH HaYMHAEeTCsl M0C/Je BO3HMKHOBEHHS YKa3aHHOTO YCJIOBHSI 3aIlycKa,
perucTpanys AaHHBIX Mepe3anyckaercs Mocae OKOHUaHHs c60pa;
«OmHOKpP.» — TO Ke, YTO XKIYILHH PEXKHM, 38 UCK/JIIOUEHHEe TOTO, UTO PErucTpalvs TaHHBIX He Iepes3anycka-
ercs nocsae cbopa;
«CaMonucen» — pexXUM CaMOIUCLA, HellpepblBHLIH cOOp JaHHBIX.
Jlna BeiGopa pexxHMa 3amycka, BOCNOJb3yHTeCh Nepek/aouaTesneM «PeXuM» B MaHeJu ylnpaBJeHHs.

4.2.20. YcTaHOBKa ypOBHS 3arnyckKa

Bbl MoxeTe BbIOpaThb ypoBeHb 3amycka Ajsi KaHagoB A u B c paspewenvem 8 OurT Ha nuanasos. s
BHewHero HMcTouynuka sanycka (TTL-morwka) ypoBeHb He peryaupyetcs. Jis BeiGopa ypoBHS 3amycka
(cMHXPOHHM3alUKMHK), BOCMOJB3YHTECH PETYNATOPOM «YPOBEHb> B MaHENM YIPABJEHUS WM HHAMKATOPOM-
N0JI3YHKOM Ha OCHOBHOM Ipa(uKe B IJIaBHOH MaHeJH.

4.2.21. Bpems pa3BepTkn n 4acToTa AUCKpeTusaunm

Oco6eHHOCTBIO IM(POBOrO OCUHUAIOTPada, Kak ¥ J060ro APYroro HUPPOBOTO npubopa, SIBJASETCS TUCKPET-
HOCTb MOJy4HaeMbIX HSMepeHHﬁ. q)aKTI/I‘-IeCKI/I, BMECTO Hel'lpeprBHOI:I JIMHUW OCLHJIJIOTpAaMMbl B pe€3yJbTaTe H3-
MepeHI/Iﬁ noJsiydyaeTcsd psn OTAEJJbHBIX I/I3Mep€HI/II/UI MTHOBEHHOH BeJHYHHBI CHUTr'HaJia, Ha3blBae€MbIX BbI60pKaMI/I.
YacToTa cheMa 3THX M3MePEHHH Ha3blBAETCS UACTOTOH NMCKPETH3aLUWH HJIKH YacTOTOH BBIGOPOK. DTa XapakTe-
prcTHKa LH(pOBOro ocuumsorpada, “sMepsieMasi B repuax, COOTBETCTBYET BPEMEHH pPa3BepTKH aHAJOTOBOTO
ocuusiorpada, usMepseMol B CeKyHIaX Ha fAejeHue. JIs Toro, 4uToObl yCTAHOBUTh MeXAY 3THMM IapameTpa-
MH CTPOTO€ COOTBETCTBHE, HEOOXOOMMO 3HATh HCIOJb3yeMBIH B LUPPOBOM ocuuaorpade macmrabd oTodpa-
JKEHHSI: CKOJIBKO BBIOOPOK H3o0parkaercss Ha HesneHre. OnHAKo, 3TO He Bcermga Bo3MoxKHO — mporpamm 1130
3a OIHWH CeaHC CBA3HU C HpI/I60pOM MOXXET CUHUTBhIBATb OAaHHBIE C GOJIBLINM 3arnacoM, I10O3BOJIAA B aaaneﬁmeM
otobpakaTb ¢ HEOOXOAUMOU CTEINeHbI0 MOAPOOHOCTH TOJNBKO 4acThb cobpaHHOro curHasna. KosuuectBo oTobpa-
KaeMbIX BbI60pOK Ha ocluJJ/J0rpaMMe IpHU 3TOM MOXKET OBITh Kak q)I/IKCI/IpOBaHHbIM, TaK U JUHaAaMHYE€CKH H3Me-
HATBCS MMOJb30BAaTeJeM B J000e BpeMs MpPOCMOTpa CHrHaia (CM. OMMcaHWe MPOrPAMMHOH  OIIMH
«DUKCHPOBATh PacTKKY»). M3-3a 3TOro perynsiTop CKOPOCTH M3MEPEHWE B NMaHEJNH yIpaBJIeHHs MUMeeT NBa
pexxuMa: 1uisi (DUKCMPOBAHHOH PACTSDKKM 3alaeTcss BpeMsi pa3BepTku (mecsiTasi 4acTb 3aIaHHOTO KOJMYECTBA
BBIOOPOK Ha 3KPaH, [e/eHHas Ha 4acTOTy NAMCKDETHU3ALMM), N/ TePeMeHHOH — HemocpeACTBEHHO 4acToTa
IHCKPeTH3aLHH.

4.2.22. YnpaBneHune pa3BepTKOu B O6bIYHOM peXxunme

Bbl MoxkeTe BbIOpaThb CKOPOCTh Pa3BepTKH Mpubopa (T. e. 4acTOTy MMCKPETH3AUMM OUM(PPOBKHU BXOIHBIX
curnanos) ot 100 MI'u mo 1 k[ (mpu ¢ukcuposannom skpane B 500 BBIGOPOK 3TO GymeT COOTBETCTBOBATH
Bpemenn passepTku ot 500 He/ nenenue no 50 mc/ nenenue). Ha sanonnenune nosuoro (128 kuo6aiit) Gyde-
pa JaHHBIX TIPH 3THX pasBepTKax MOHALOOHUTCS cOOTBeTCTBeHHO OT 1,3 Mc mo 131 c.

CucTeMa MOMIEPXKUBAET TaKKe HECKOJbKO GoJsiee OBICTPBIX pas3BepTok (3(hdeKkTHBHAs YacToTa MUCKPETH3a-
unn — g0 10 ITu). 3ameficTBOBaHMEe 3THX Pa3BePTOK MPENOaraeT MCIOIb30BaHHE CTPOOOCKOMUYECKOro 3(hek-
Ta, ¥ NIO3TOMY MO2KET NPUMEHATbCA TOJbKO K MNEPHONUYECKUM CUTHaJaM NPU HAJHUYHUH YCTOI‘/JIT-II/IBOI:I CUHXPOHHU-
3alMH.

Jlns BeIGOpA CKOPOCTHM pasBepPTKH BOCMOMb3yHTech mepekmodatesnem «Passeptka (Bei6opku)» B manesu
yIpaBJeHHUS.

4.2.23. YnpaBsiieHne pa3BepTKON B peXxume caMonucua

B pexume camonucua npoLefypbl 3alHCH HOBBIX MU3MepeHHH NMPUOOPOM MU YTeHHE HX KOMIIbIOTEPOM IpPOHC-
XOISAT «OIHOBPEMEHHO». DTO OrpaHMYMBAET CBEPXy CKOPOCTb pasBepTku Beanunnod 50 k[ (mpu purcupo-
BaHHOM skpaHe B 1000 BLIGOPOK 3TO GyleT COOTBETCTBOBaTb BPeMeHH pas3pepTkH 1 mc/menenue). ATo orpa-
HHUEHHE CBSI3aHO CO CKOPOCTBbIO Iepefayd AaHHbIX 1o HHTepdeiicy EPP, xpome Toro, momonHHWTENBHO CKO-
pPOCTb pa3BepTKH MOxKeT ObITb OIpaHMYeHa M ObICTPOAeHCTBHMEM Ballero kommbioTepa — CKOPOCTbIO NPOPH-
COBKM NaHHBIX Ha 9KpaHe W 3amHChi0 UX Ha AucK. C Ipyrod CTOPOHBI, B 3TOM peXHMMe HeT MPHHIMMIHAJIbHBEIX
OTPaHHUEHWH Ha CKOPOCTb PA3BepPTKM CHHU3y — B NAHHOHW IIporpaMMe mNpexycMoTpeHa passepTka mo 100
u/nesenve. B CBS3W C 9THM COOTBETCTBYIOLIMM 00pPa3sOM M3MeHsIeTCsl CIUCOK NOCTYMHBIX 3HAYEHHH pasBepT-
KH.

Jlns BeIGOpa CKOPOCTH PasBepPTKH, BOCMOJMb3yHTeCh MepekaiouateneM PassepTka (Beibopku) B maneau
yIpaBJeHUs.

4.2.24. YcTtaHoBKa BXOAHbIX ANana3oHOB KaHaJIOB

Bbl MOXeTe yCTaHOBUTb Ga30BBIA BXOAHOH IManasoH (4yBCTBUTENBHOCTb) HE3ABMCHMO /il KaHanoB A u B
oT 2 MB/nenenue no 10 B/nenenne. DTH BeJHUHMHBI MOTYT ObITh H3MEHEHB BHIOOPOM ILyNOB-Ae/JUTeNel B
meHio «Hactpoiiku» komanmamu «Illym A» u «Illyn B».

Jlns BeIGOpa BXOMHOTO AMANasoHa BOCMOJb3yHTech mepekmodatensmu «Kanan A (B)» B mamesm ympasie-
HUS.
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4.2.25. YnpaBsieHne cMeLjeHneM KaHasioB

Jl1s KaXKporo KaHaja INpelycMOTpeHa IBYXypOBHeBas pery/JHpOBKA yPOBHS CMeIleHHWs CUrHaja. ToHkas
peryJ/JMpoBKa CMellleHUs! [103BOJISleT M3MEHSITb €ro BeJHYMHY B Ipele/aXx OJHOTO BXOJHOIO AMANasoHa, Tpy-
6as — B 10-kpatHoM (mpuOIM3UTENBHO) BXONHOM auanazoHe. Jlis KOPPEKTHOrO OTOODPAXKEHHS BEJNUUMHBI
CMellleHHsT HeOOXOANMO MPeaBAPUTENBHO MTPOBECTH MPOLENYPY KAIUOPOBKH CMELIeHHUH.

Jlns u3MeHeHHs] CMeIEeHHsl KaHaJOB BOCIOJb3yHTech mepeknwuarensmu «Cmemenne A (B)» B manenu
yIpaBJeHUs.

4.2.26. lNepeknio4yeHne TUNoB BXo40B

JI1si KaXJI0ro KaHaga MOXKET MCIO/Nb30BaThCsl KAK OTKPBITHIE THN Bxoma (DC — curHam mpoxomuT MOJHO-
CTBIO), TaK U 3aKpbIThid THN Bxona (AC — MPOXOOUT TOMbKO MepeMeHHasi COCTABJISIONIAs CUTHAMA).

JI71sT OTKPBITOrO BXOZAa MOXKET OBITh BKJIIOUEHO BCTPOEHHOE BXOAHOe corpoThBieHHe 50 Om.

Kpome Toro, BXox Kaxmoro KaHaja MOKeT OBITb MOAK/IIOUEH K KOPIYCY, YTO UCIONB3yeTCs IJIs PeryaupoB-
K{ HalpsKeHWs] CMeIIeHHsI.

Jlns M3MeHeHHWsl THIa BXONA KaHAJOB BOCIOJNb3yHTeCh mepek/ouatesasmu Bxon A (B) B mawenu ympasie-
HUSL.

4.2.27. YcTaHOBKa 3a4€epXKn 3anycka

[Tonb3oBaTesb MOMKET yCTAHOBHTb BEJWUMHY 3alepkKKH 3amycka B auamasoHe ot 0 mo 131071 BeiGopok.
YKazaHHOe KOJMYEeCTBO BBIOOPOK OymeT cobpaHo MPUOOPOM Mepen MEPEXOAOM B PEXKHUM OXKHUIAHUS COOBITHS
3armycka.

JIsT yCTAHOBKH BeJWYMHBI 33[€PXKKH 3aIlyCKa BOCIIONb3YHTECh PETYJASTOPOM 3alep:kKKa 3alycka B MaHesH
HACTpPoeK. DTOT PEryJsTOp NO3BOJSET 3a1aBaTh 33aepPKKY 3allycKa Kak B BHIe KOJUYECTBA BEIOOPOK, TaK U B
BHIle BPEMEHHOTO HHTepBana B ceKyHjax.*)

4.2.28. YcTaHOBKa AJ/INHBI nNocsie3annucu

[Tonb3oBaTes b MOXKET YCTAHOBHUTH BeJHUMHY AJIMHBI nocjae3anucu B auanasoHe oT 0 mo 131071 BeiGopok.
YKazaHHOe KOJMUECTBO BBIOOPOK OyneT co6paHo MPUOGOPOM MOcje BOZHUKHOBEHHS COOBITHS 3aMycKa.

JI1s ycTaHOBKM BeJIMYMHBI JJIMHBL I0C/JA€3allUCU BOCHOJb3yHTeCh pery/sitopoM «[lvHa mnocjesamucu» B
MaHeJ W HacTPoeK. DTOT PETYNATOP MO3BOJSET 3a4aBaTh JJIUHY TI0CJAE3aNHUCH KaK B BHIE KOJHUECTBA BHIOOPOK,
Tak U B BHJe BPeMEHHOTO HHTepBa/ja B CeKyHaax. ¥)

*) HpPIMe‘-IaHPIe: ﬂJIH UCKJ/IIOYEHUA MOTEPHU HAaCTH HAHHBIX CyMMa 3HAYeHUH 3a€PKKHU 3alnyCcka U OJIUHBI ITOCJAE3allUuCH
He oJKHA TpeBblaTh 131072. He momyckaercst onHOBpeMeHHasl YCTAHOBKA HYJIEBBIX 3HAaUeHHH YKa3aHHBIX TapaMeTpoB.

4.2.29. @ Ucnonb3oBaHne KypcopoB 0630pHOro rpapuyecKoro oKkHa u
NPOKPYTKN A1 BbI6opa oTOOpaxaemMou 4YacTu curHana

O63opHblil (HUXKHKH) TpaQUK IVIABHOH TaHeJ H CONEPXKHUT JBa BEPTHKAJbHBIX Kypcopa. Ecau He BK/IIOYEHa
onuusa (GUKCALMK paspelIeHUs 0CHOBHOro rpaduka (cM. pasmesn «[laHesb HAacTpoek»), TO Ha OCHOBHOM rpadu-
Ke oToOpaxkaeTcsl Ta yacTb obulero 6ydepa CHATHIX NaHHBIX, KOTOpas 3aK/UeHa MexXIy 3TUMH KypcopaMH Ha
0030pHOM 3kKpaHe. Ec/M paspellleHHe OCHOBHOrO rpaduka (PUKCHpPOBaHO, TO JIEBBIH Kypcop 3afaeT ero JeByko
rpaHully, a TpaBasi IpaHHLA ONpelesseTcsl 3aIaHHbIM pas3pelleHHeM.

Bel MoxeTe mepeMellaTh COBMeCTHO 00a Kypcopa M, TeM CaMbIM, IlepeMellaTbcs Mo 0ydepy AaHHBIX C IO-
MOLIBIO TIOJI3YHKOBOTO 3JeMEHTa ITPOKPYTKH, PACIIOJOXKEHHOr0 HENOCPEACTBEHHO MOA O0030pPHBIM T'padUKOM
(cM. paspen «['naBHast maHesb»).

B cayuae, korma Bel ucnosbdyere poctaToyHo GosblIod oOIMH Oydep AaHHBIX, BBHIOpaTb HY2KHYIO €ro
9acTh JJIsI TOAPOGHOTO PAacCMOTPEHHS C IOMOIIBI0 KYypCOPOB CTAHOBHUTCS 3aTPYIHHTENBHO, T. K. JaxKe He-
60JIbIlIOe MEpeMelleHHe Kypcopa BbI3bIBAET «KaTacTpouyeckne» H3MeHEHHs B pasMepe BBIOpDAHHOU 06JIACTH.
JI1s1 ycTpaHeHHs1 3TOH TPYAHOCTH BBeNEHO aBTOMaTH4eckKoe MacluTabupoBaHue 0630pHoro rpadurka. Korna Bol
CIBUTaeTe Kypcopbl APYT K APYTy OJMXKe, 4eM Ha OIHO neseHHe 0630pHOro rpaduka (T. e. BbigesaseTe MeHee
10% oT oToOpaxkaeMbiX Ha HeM JaHHBIX), TPaUK aBTOMAaTHYeCKd pactsaruaetcs B 10 pas. Jlnsa o6paTHOM
onepauuu, T. e. 10-KpaTHOro cxkatusi 0630pHOrO rpaduKa, pasiBUHbTE ero Kypcophl Gosee yeM Ha 90% Teky-
mero pasMepa rpaduka. O6sacTb BBIEJEHHS] Ha ITIOJ3YHKe MPOKPYTKH Trpaduka MOKas3blBaeT, KaKyl0 4acTb
Bcero 0y(epa noxasbiBaeT ceduac 0630pHBIH Irpaduk.

4.2.30. OnucaHne n BbI6GOP OoTOGPakaemMbix Ha rpapuke 3J1IeMEeHTOB
(nMuHNN, Kypcopbl, ceTka, MeTKu)

OcHOBHOH TrpavK IJIaBHOH NMaHeNH MPeIcTaBJseT cO60H OCHOBHOE CPEACTBO MPOCMOTPA IONYUEHHBIX TPH-
60pOM U3MepeHUH.

[Tpu paccMoTpeHMH JaHHOrO rpaMuecKoro UHAMKATOpa MOXKHO BBIAEJIHUTH CJefylollide ero 3JeMeHTH: (DOH
rpaduka, JUHUU CeTKU, KypCOopbl, IOCTPOEHHble KPUBBIE, HAANHUCH U MeTKU. [1s Haubosee KoM(OPTHOH pado-
Tbl C NpOrpaMMod Bbl MoxkeTe HaCTpPOUTh LBETOBYIO CXeMy rpaduka ¢ IOMOLIbIO IaHeJd HacTpoeK, 3ajaBas
1uBeTa MJ5 TaKHUX ero 3/JeMeHTOB, Kak (POH rpadukxa, JUHUHA CETKH, KypCOPBI, IOCTPOEHHble KPUBble U METKH.
B sro# xe nmaHenu Bol MoxxeTe BOOOIIE OTK/IIOYUTb OTOOPaKEHHE KypPCOPOB, €CAM CUHUTAETEe, YTO OHU MEIIAIOT
HabJo1aTb M3MepeHHble CUTHaJ/bl. [IpH 3TOM (pakTHUeCKH Kypcophl Bce paBHO IPUCYTCTBYIOT Ha rpaduke, u
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UX MOJIOXKeHUe YUHUTBIBAeTCS, HalpuUMep, AJS ONpeleseHUs ydacTKa UU(PoBOH (uiabTpauuu U T. n. ag or-
KJIOUeHHs] O0TOOpaXKeHHUs! JIMHUH CETKH BOCHOJNb3yHTech KoMaHmod «CeTka» MeHo «Hactpo#iku». OTKIIOUHTDH
KPUBYIO He MCIIOJIb3yeMOro KaHa/ja MOXKHO KaK M3 IaHeJH ylpaBJ/eHHsl, TaK U C IOMOLIBIO MEHIO.

[TocTpoenue xpuBo# B rpauke 3ak/04aeTcs B BbIBOAE TOUEK ABYMEPHOro MaccuBa X—Y, Ile M0OCJel0Ba-
TeJbHOCTb Y IIpeAcTaBiaseT coOOH MocCJ/el0BaTe/bHOCTh H3MEPEeHHBIX 3HaueHUH oToOpaxkaeMOH BeJsMUHHbI
(Hanpumep, CUrHaJa MO OAHOMY M3 KAaHAJOB), U MOCJEN0BATENbHOCT X — HOMepa BBIBOAMMbBIX TOUYEK B Oyde-
pe nanHbIX. JlMamasoH rpauKa MO OCH 3HAUEHWH BCETia COOTBETCTBYET 8-OMTOBOMY paspelleHHI0 mpubopa
(r. e. ot 0 no 255), mo ocu BpeMeHH BbIOMpaeTcs moab3oBateseM (cum. pasmen «Mcmosb3oBaHHe 0630PHOTO
rpaM4ecKkoro OKHa /Il BeIOOpAa OTOOpakKaeMOHM 4acTH CHMrHa/ja»). TOUKM KPHBOH MOTYT OTOOpaXkaThCsi OT-
JeJbHO WJH COeJMHSITbCS OTpPe3KaMM IPSIMBIX; A/ BbIOOpa HYXKHOTO peXKHMMa BOCIOJb3YHTeCh KOMaHIOH
«PexXuM ToueuyHoro oro6paxkeHusi» MeH0 «Bun». Ilpu Bk/loueHMM (DYHKLHH ONpefie/leHHs] UMIYJbCHBIX Napa-
MeTPOB Ha rPaUK BHIBOAATCS TaKKe MyHKTHPHbIE JMHHMH, TokasbiBaiomue ypoBHu 10 u 90% ans o6padathi-
BaeMOro curasa. lIBeT sTHUX JMHHUH ypOBHS BbIOMpaeTCs IIPOMEXYTOYHBIM MexXAy LBeTOM (poHa rpacuka U
LIBETOM KPUBOH KaHaJja, 10 KOTOPOMY OIlpefie/IIOTCS UMITYJ/IbCHblE TTapaMeTphl.

Jlnsi ToyHoro ompenesieHUs: aOCOMIOTHOTO WM OTHOCHUTEJBHOIO MOJIOXKEHHUS] TOYKM Ha rpauke HCHOMb3YIOTCS
Kypcopsl (noxpoGHee cM. «Hcronb3oBanue KypcopoB OCHOBHOTO TpaUueckoro OKHa AJIsi H3MEpeHHE» ).

4.2.31. Ucnonb3oBaHne KypcopoB OCHOBHOIO rpagpn4yeckoro oKkHa ans
namepeHuni. NaHenb namepeHun

Jl1s1 TouHOrO onpenesieHUs] aGCOMIOTHOTO UM OTHOCHTEJbHOI'O MOJIOXKEHUS] TOUKHM Ha rpauKe HCHOJb3YIOT-
€51 KypCOPHL.

[TomecTrTe Kypcop Ha TOUYKY TpaduKa, abCOJMIOTHBIE KOOPAMHATHI KOTOPOH Bbl XoTHTEe M3Meputhb. Ilns me-
peMellleHHs] KYPCOPOB MepeTacKUBaWTe WX JIEBOH KHOMKOUW MBIIIM. 3aTeM TPOYHUTAHTE MOJOXKEHHe Kypcopa Ha
NaHeJ u U3MepeHnH.

Jl1s1 onpenesieHUsl OTHOCHUTEJIbHBIX KOODAMHAT TOYKH, T. €. PACCTOSHUH MexXIy ABYMS BbIOPaHHBIMM TOUKa-
MH, UCNOJb3yHTe nBa Kypcopa. [lepBblil HaBenuTe Ha 6a30BYI0 TOYKY, OTHOCUTENbHO KOTOPOH BBl XOTHTE TpO-
BOJIUTb OTCYET, BTOPOM Ha U3MepseMylo TOUKy. PasHOCTb M0J10XKeHUH KypcopoB IIpOUYMTaliTe Ha MaHesJH H3Me-
peHHui.

[Ipowie BCero OTJIMYMTHL MEPBBIH Kypcop OT BTOPOro 1o usery (BeTa KypcopoB MOXKHO 3aaTh B MaHE/H
HACTPOEK), HO MOXKHO BOCIO/Nb30BATHCS M TEM MeHee 3aMeTHBIM (akTOM, UTO MeTKa MepBOro Kypcopa —
KBajIpaT, a BTOPOro — pOMO. DTO MOMKET O0Ka3aTbCsi 0COOEHHO IMOJIE3HBIM NMPH H3yYeHHH HepHO-OeJbIX pacie-
4aTOK rpaduxa.

Bel MoxeTe nepeMellaTb KYpcophl MO rpauKy Kak ¢ MOMOLIBIO MBIIIH, TaK U C INOMOILBIO K/JIaBHATypHl, UC-
MOJB3ys KJIaBUIIK-CcTpenkd. OIHO HaXkKaTHe KJABHIIM BEI3BIBAET IlepeMellleHHe Kypcopa Ha eIWHHIY IPOMexKy-
TOYHOTO JeJIeHHUs LIKaJjbl B COOTBETCTBYIOLIEM HampaBjaeHUH. Ecau mpu 3ToM ynepKuUBaTb HaxKaToH KJ/aBULIY
<Ctrl>, mponsBomuTcs nepeMelleHNe Ha €IWHUIYy OCHOBHOTO MAeJEeHHS IIKajbl, a €CJAH YAEp:KHBaTh HaXKaTOH
kiaasumy <Shift>, mpousBonnTes nepemenienye Ha eIMHUIY MaciiTada IIKaJIbI.

4.2.32. @ Pexum umngpposoro mommHogopa (nocreceedeHns)

B mporpamme mpemycMoTpeHa BO3MOMKHOCTb CHMYJISILIMH PeXHUMa MOCJTECBEUEHHSI aHAJOTOBOTO OCLHJLIO-
rpada (uudpposoro momuHodopa). [ast 9TOro mpy MepepucoBKe OCHOBHOTO rpaduka HOBBIMHM CHUTHAJaMH Ipe-
IbILYLIMe He 3aTHPAlOTCs], a TaCHYT IOCTEIEeHHO, Tepsisl SIPKOCTb C KaXKIbIM IOC/eIYIOIIAM OOHOBJIEHHEM 3K-
paHa, TMOJHOCTBIO Hcye3das 3a 10 mpoxonoB Jyya.

JI1s1 BKJIIOWEHHs] W BBIK/IIOUEHHS TOTO pexKuMa Hclosb3yeTcsl KoMaHaa «LludpoBo# JMOMUHOPOP» B MEHIO
«Bup».
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4.2.33. Ucnonb3oBaHmne ungdpoBoro camonucua

Pexxum camonucla KaueCTBEHHO OTJMYaeTCsl OT OOBIYHBIX PeXKMMOB ocLu/Iorpada TeM, 4TO YTeHHe OaH-
HbIX U3 NpHUbopa W uUX 0TOOpaKeHHe NPOU3BOASTCS B peasbHOM BpeMeHM, 0e3 OCTaHOBKH IIpolecca HU3Mepe-
Hu#. TIpy 3TOM M3MeHSIOTCS NOCTYIHble CKOPOCTH pa3BepTOK. UToObl NpPU TOM He TEpSIMCh BO3MOXKHOCTH
00paboTKM JaHHBIX Ha OCHOBHOM TrpauKe TIJIaBHOM IaHeJM, BBeleHa OTAe/bHasl [aHe/lb caMolucua ¢
«JIEHTONPOTSKHBIMU» TpadukamMu. JlaHHble B 3TH TrpaUMKH BBIBOAATCS HENPepPbIBHO [0 Mepe MOCTYMJIeHHS.

[Tpu sTOM, HCHO/B3YS KHONKY E , MOXKHO CKONMpOBaTb HaKONJeHHble B Oydepe camomucla JaHHble A 06-
paboTKH B OCHOBHOH M 00630pHBIM rpauku riaBHOW maHend. [locse KomrpoBaHHWS NAHHBIX CaMOIKCLA MX 00-
paboTKa HUYEM He OTJIMYAeTCsl OT U3MepeHHH B OObIYHBIX pexkumax (cMm. pasmessl «kcrosbzoBanue 0630pHOTO
rpauueckoro okHa sl BblGopa 0ToOpaXKaeMoOH 4acTH CHUrHamla», «OnncaHne oTo6parkaeMbIX Ha rpaduke aJe-
MeHTOB», «Vcro/ib3oBaHKe KypCOPOB OCHOBHOTO TPauueckoro OKHa JJIst M3MEPEHHH»).

B pexxume camonucua JOCTYIHA TakxkKe (YHKLUUS aBapUHHON CHTHaJIU3aLMH.

4.2.34. =¥ BblyucneHne ¢pa3zoBoro casura

B mporpaMme cyliecTByeT BO3MOMKHOCTb aBTOMAaTMYECKOTO BBIUMCJAEHHUS (PAa30BOTO CIBHra CHUTHAJa KaHasa
B oTHocutenbHO KaHasma A. [lns ee WCro/sb30BaHUS 00paTHTeCh K KoMaHaaMm «®Pa3oBbiil caBur» MeHw «Bum».
BriGeprte oivMH K3 METOIOB OMNpeNeseHUs] CABHUra, W BBIUMCJAEHHOE 3HadeHHe (a3oBoro caBura OyAeT BBIBO-
IUTbCS Ha CIEeLUUaNbHYIO MaHe/J b MOBEPX OCHOBHOTO rpacuka. Jlhama3oH BBIBOMUMOTO 3HAaUeHHS yTrjia CIBUTa:
ot —180° mo +180°.

Jl1s1 ompenesieHNst BeUUMHBI (PA30BOTO CABUTA B IAHHOU MpOTrpaMMe TMPUMEHSIOTCS CJEYIOLIMe METO/BI.

leomeTpuyeckui MmetTos

Ha ocHOBHOM rpaduke onpeiessiloTcss MOMEHTBHI epPeXO0B Uepe3 CpelHee 3HayeHHe 1Jif 0O60HMX KaHA/OB,
CpeflHee IO BCeM HalJeHHbIM IlepuojaM OTHOLIeHHEe Pa3HOCTH MeXXAy MOMEeHTaMH Hayaja Iepuoia KaHazaa B u
A K cpenHell IJIMTENBHOCTH MEPHOAA O 0OOMM KaHajaM JaeT UCKOMBIA CIBHT (has.

HepocratkoMm 3Toro mpocTeililero MeTona §IBJAseTCSd TO, UTO OH JaeT KOPPEKTHHIH pe3ysabTaT TOJbKO AJIS
CHTHAJIOB MAEHTHYHOH (hopMbl (M, KOHEUHO, OIMHAKOBOTO MEPHO/A).

MeTtoa kocuHyca rnotepsb
OcHoBaH Ha (popMyJie KOCHHYCA YIJa MOTePb:

T
Ju,-U,a
0

T-U

cosp =
? U

ARMS BRMS)’ e

U,, Ug — MrHOBeHHOE 3HaueHWe CHUTHAja 1o KaHamty A, B;
U amssUsrys — CPEIHEKBalpaTHUeCKOe 3HaYeHHe CHrHasa no kanany A, B.

Hcnonb3oBaHue 3TOro MHTErpasbHOrO MeToJa 1103BOJSeT H30exaTb I'PYyObIX OLIMOOK FeoMeTpHUeCKHX Me-
TOJIOB, BO3HHKAIOIIMX M3-32 CJy4YaHHBIX NTOMeX, HCKa)Kamolmux (GopMmy curHana. Majo Toro, B 3TOM cJjydae
BO3MOXKHO OIpefie/ieHHe cBUra (a3 Mexay CHUrHajaMu abCOJIIOTHO PasjMYHOH (DOPMBI.

HenocratkoM MeTonma siBjsieTCs HEBO3MOXKHOCTb OINpelesieHHsl 3HaKa yryia CABUra (has, MOCKOJNBKY H3Mepe-
HHUSI 110 pPa3HBIM KaHajJaM BXOAAT B (OPMyJNy CHMMeTpHUHO. MeTon pnaeT JHIIb abCONIOTHOE 3HAYEHHE
(momyJib) yraa.

CnekTpasibHbIi METOA

DTOT MeTOJ HCIIOJb3YeT aJrOpUTM ObicTporo mpeobpasoBanusi Pypee mjs mepeBoia CHIHAJIOB U3 BpeMeH-
HOM o6sacTu B (paso-yactoTHyw. [Jlasee, 1t 060MX KaHAJNOB ONpeNessieTcss OCHOBHAs rapMoHuKa (Mo Makcw-
MaJIbHOM aMIUIMTYfle), M CPaBHUBAKTCH 3HAYEHUs COOTBETCTBYWOWIMX (a3. Bce ocTasmbHble COCTaBASIOLIME
CHUTHaJIa HTHOPUPYIOTCS.

HenocratkoM 3TOro MeToma MOKHO CUHTATb HEM30eKHYIO MOTPELIHOCTh JUCKPETHOTrO NpeobpasoBanus Py-
pbe, OTpaHMYMBAIOLIYI0 TOUHOCTb ONpeseeHHs] (Pa3oBOro CABHUTA.

4.2.35. @ LUn¢posBoii BonbTmMeTp

B nporpamme npepycMoTpeH pexuM LH(poBOro BoJbTMeTpa. 1s HcHoJgb30BaHHUA 0OpaTUTeCh K KOMaHMe
«IIudpoBo#t BoJbTMETP» MeHIO «Bun». BrluncieHHble cpeqHeKBafpaTHyeckoe, aMILIUTy[IHOe U CpelHee 3Haye-
HUSI YPOBHS CHTHaJja Mo 0060MM KaHaslaM OyIoyT BbIBOAMTbCS Ha CIeLMa/]bHYIO NaHesb [10BEPX OCHOBHOTO Ipa-
¢uka.

Brlunc/ieHus: mpoBoAATCS AJIS ydacTKa OCLMJJIOrpaMMbl, OTpaHMYEHHOIO KypcopaMK Ha OCHOBHOM rpacuke,
IIpU BBIBOJE HOBOH ocuusaorpamme. st Toro 4To6bl BHOBb IIPOBECTH BBIUMC/IEHHS [10Ka3aHUH BOJNBTMeTpa IO

crapoi ocumsiorpamme (Hampumep, AJIs APYroro ee y4acTka), BBI30OBHTE KOMaHIY «H [lepepucoBaTh ocUUJI-
JIOTPAMMBI B T'JIaBHOH MaHeNH».

J1si yno6cTBa mosib3oBaTe s 1o06aBieHa BO3MOXKHOCTb YCPEIHEHHs MOKA3aHWH LHU(GPOBOrO BOJBTMETPA TI0
5, 10, 25 naum 50 nocsaenHuMm usMepeHussM. HamoMH¥M, 4TO AJISI TOJHOH CTATHUCTHYECKOH 00paGOTKH 3THUX TIO-
KasaHWH Bbl MoxKeTe TakyKe BOCIIOJb30BAThCS MAHEJbI0 CTATUCTUKH.

39



4.2.36. @ CneunanbHblie pyHKUNN

[TporpaMma mMo3BOJISIET BHIBOAWTH Ha OCHOBHOH TpadpuK TJaBHOH INaHesJH, NOMHMO KPHBBIX H3MEpPEHHBIX
CUTHaJIOB, AOMNOJHUTEJNbHYI0 KPHUBYIO, M300pakalollyl0 HEKOTOPYI MaTeMaTHUeCKyl0 (DYHKLHIO OT 3THUX HAaH-
HbIX. JlJIl pacyeTOB MCIOJNB3YIOTCS 3HAUEHHS CUTHA/la B TOYKax BbIOOPOK, BJIMSIHME BBeJEHHOIO INPUOOPOM
CMelleHHUs] U MacClTaGHbIX KO3((UUMeHTOB (pasHMIa BXOIHBIX IMANa30HOB M aTTEHKATOPOB) YCTPAHSETCS.
Huxxe npuBeneH cIMCOK 3TUX (PYHKUMH C KPaTKUM OIHCaHHUEM.

Cymma, pa3HOCTb, OTHOLLIEHUE, NMPOU3BeaeHNe kaHasioB A u B

JI1s Kaxkood TOUKM BpeMeHH BBIYMC/SETCS yKasaHHas apu(MeTHyeckas omepauusi MexIy COOTBETCTBYIO-
IMMH 3HaYeHUsIMH KaHastoB A u B.

CpenHee reomeTpuyeckoe kaHasioB A u B

JIst KaXK1I0¥ TOUKHM BPEMEHH BHIYMCJ/SIETCS KBaJAPATHBIM KOPEHb M3 MPOM3BENEHUsI COOTBETCTBYIOIIMX 3Ha-
YyeHUH KaHajoB A u B.

lponsBogHas BbibpaHHOro kaHasnaa
OTto6pazkaloTcsi pe3yabTaThl TUCKPETHOTO NH((depeHIHPOBAHHUS BEIOPAHHOTO KaHaJA.

WHTerpan Bbi6paHHOro kaHana

BerancnsieTcss onpenesieHHbIE HHTErpaJs AJs BEIOPAHHOTO KaHaJja. B KayecTBe aJiIMTHBHOH MOCTOSIHHOU BbI-
6upaeTcsl cpefiHee 3HaYeHHe CUTHa/la B 0ToOpakaeMoH 06/1acTH.

UHTerpan npon3BeneHns kKaHaaoB

BrluucssieTcsl onpefesieHHbIH UHTerpas AJsl NPOMU3BelleHUs KaHa/loB. B kauecTBe aifiUTUBHOH MOCTOSHHOU
BbIOMpaeTCsl cpelHee 3HaueHHUe NPOU3BEJEeHHUs] CUTHAJIOB B 0TOOpakaeMod 06JacTH.

Koppensums kaHanoB A u B
Haxonut Koppessilyio MacCHBOB JaHHbIX KaHatoB A u B. Jlis BbUMC/IEHMH HCIOJb3yeTCs Caelyrolias 00-
mas gopmysna:

m—1
RAB,. = zAk+n—1—i "B,
k=0

rie n — pasmep mMaccuBa A,

m — pasmep Maccua B,

Bi=0npui<Ownmi>m

uA;=0npui<Oummi>n.

Pasmep nrtorosoro MaccuBa paBeH n+m-—1.

KoneuHo, B 1aHHOM cjydae pa3Mepbl MaccuBoB A u B coBnagaior.

lNepenato4yHas ¢yHkumns kaHana A Kk B

[lepenatounasi ¢yHKUMS — OTHOLLEHHMe JIAIJIACOBCKMX M300paKeHuH AByX (yHKUMH. B nporpamme s
BBIUMCJIEHUS TIepellaTOYHON (PYHKUMM HCHOJb3yeTcs Tpeodpa3oBaHue Pypbe, Kak UACTHBIH caydad npeobpa-
3oBanus Jlanmmaca. T. K. pe3ysbTaTel 3THX NpeoOpa3oBaHUU B 0OLIeM cjydae SIBASIOTCS KOMILJIEKCHBIMH, MJISI
oTtobpakeHHs] Ha TpauKe HCIOJIb3YIOTCS MOILYJH Pe3yJbTaTOB. BBIBOA OCYIIECTBJsSETCS B JIOTAPU(DPMUIECKOH
mwkane. Jas Toro, 4uTo6bl MOJYUYHUTh HEIOCPEACTBEHHO KOMILJIEKCHblE 3HaUeHUs, 3alUIINTe UX B (halsl ¢ MOMO-

IIBI0 KHOIKH _HJ NaHeJau CllelHaNbHOH (PYyHKLHUH.

[Tpumeuanue. Tak Kak [uanasoH 3HAUe€HUH CHelMa]bHOM (DYHKLMHM MOXKeT 3aMeTHO OTJMYaTbCcsl OT Auamna-
30Ha 3HAUEHUH CaMHUX CUTHaJ/OB, IIPU OTOOPa’KeHHUU ee KPUBOH Ha rpauke HCIIONb3yeTCsl He3aBUCHMasl IIKajaa
3HaueHHWH. TakuM o6pa3oM, KpuBasi ClelHasbHOH (PYHKUHWH OKa3blBaeTCs BHU3YyaJbHO HECOMOCTABUMAa C KPHBBI-
MU curHasoB. Jlis onpeaeseHrs] BEIUUCAEHHBIX 3HAUeHUH Ha rpadrke MoJb3yHTech MaHEeJ b0 H3MePeHUH.

4.2.37. @ CnektpanbHbili aHann3 (6bicTpoe rnpeobpa3oBaune Pypbe)

[IporpamMma Mo3BOJISIET MPOBECTH CHEKTPasJbHBIH aHAJIM3 BBIIEJEHHOrO ydacTka curHaga. s storo wuc-
MOJIb3YIOTCS aJTOPUTMBI TIPSIMOTO U 00paTHOTrO OBICTPOro NpeobpasoBanus Pypee.

[TockosbKy ycJOBHEM TPUMEHEHHS 3TOTO NTUCKPETHOTO aJTOPUTMA SIBJASETCS PAaBEHCTBO KOJHUYECTBA TOUEK
npeo6pa3oBaHUs CTEMEHH NBOUKH (2, 4, 8,..., 128, 256 u T. 1.), a BbUIEJEHHBIH T0Jb30BATEIEM y4acToOK HC-
CJIeyeMOTO CHUTHAJa MOXKET COIepPXKaTh JI000e UUCIO TOUEK, BO3HHKAeT HEOOXOOUMOCTh MPeoOpa3oBaHUsl Mac-
CHBa 3HAYEHWH K IPYrOod PasMEpHOCTH, T. H. MepeAucKpeTusauwu QyHKIUHA. CyTb MepequcKPeTH3aluH 3aKJIio-
yaeTcss B TOM, YTO C MOMOLIbIO MHTEPNONSLUHOHHBIX (POPMYJ TI0 NAaHHBIM TaOyJHPOBAaHHBIM 3HAUYEHHSM (YHK-
MM BOCCTAHABJIMBAIOTCS ee 3HAueHHUs /sl Apyroro, Tpedyemoro Habopa koopauHat. KoHeuHo, xopowas pabo-
Ta WHTEPIOMAUUOHHBIX (DOPMYJ BO3MOXKHA TOJBKO [JIsi HEMPEPBIBHBIX TMIAAKUX (PYHKIMH, HO, K CUACTBIO, IJIS
peasbHbIX CHTHAJOB 3TH YCJOBHS BCErJa BBINOJHSIIOTCS.

JIs1 BKJIIOUEHMS] W/ BBIKJIIOUEHHS] peXXHUMa BbIUHCJIEHHS Npeobpa3oBaHuss Dypbe, HCNONB3YHTE KHOMKY

f#l| & nanean CIEeKTPaJbHOIO aHa/IU3a. YUTUTe, YTO 0ObeM BBIUMCJ/EHHH OUeHb OBICTPO pacTeT C yBeJHUYeHHEeM
yucjga o6pabaTblBaeMblX TOYEK CHTHaJa, M 3TO MOXKeT 3aMeTHO 3aMeMIUTb paboTy nporpaMmbl. s ciabbix
KOMIIBIOTEPOB PEKOMEHIyeTCs] BKJIIOYATh PeKUM INpeobpasoBanuss Pypee TOJBKO NPHU OCTAHOBJEHHBIX H3Mepe-
HHSIX U JJIS] OTPAaHWUEHHBIX y4aCTKOB JAHHBIX.
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J1s Toro, 4toOBl yKasaTb NporpaMmMe y4acTOK CHIHaJja, KOTOPbIE He0OXOAMMO MOABEPTHYTb o6paboTke,
0003HaYbTE €ro HauyaJ0 M KOHEl M0 BPEMEHHOH LIKaje KypcOpamd OCHOBHOTO rpaduka riaBHOH maHesnu (o
Kypcopax cM. «Hcrosb3oBaHre KypcopoB OCHOBHOTO IpaUuecKoro OKHa /sl u3MepeHuit»). Kak npasuso, s
CMEKTPa/bHOTO aHa/13a MePUOJUYECKOTo CHUTHajsa ynoOHee MCIO/Nb30BaTh y4acTOK, COAEpPKAIIMH Lea0e YHC/IO
NIepUOL0B OCHOBHOH yacToThl. [Iporpamma nossoJisieT ciesaTb 3TO aBTOMATHUECKH MPOCTHIM JBOHHBIM J€BbIM
LIETYKOM MbILIK Ha OCHOBHOH rpauk (cm. paspen «OmnpeneneHne UMIY/IbCHBIX TapaMETPOB» ).

JonosnuresabHo Bel MoxkeTe mepen npeoOpa3oBaHUeM HaNOXKUTb Ha MCCJAefyeMBbI y4yacTOK CHUTHa/la OKOH-
uyw (BecoByw) dynkumwo. [Ipu 3ToM BequuuHa curHaza Y; 1Js Kaxaod u3 N ucc/ienyeMbiX BbIGOPOK YMHO-
JKaeTcsl Ha COOTBETCTBYIOIIMH BeCOBOH Ko3(pduureHt K;.

[Tporpamma nmo3BoJIieT UCNOMb30BaTh CJAeAylolue QYHKLIHH!

[MpsiMoyrosibHoe OKHO
Curaas He M3MeHSIETCS], TO K€, UTO OTCYTCTBHE OKOHHOH (DYHKIMH.

K,=1,i=01..N

TpeyrosibHOe OKHO

2i ., N
N
K = ) ,1=0,1,..N
2-(N—z)’l_zﬁ
N 2
OkHO XaHHa
l—cos| 2 m é
K, = ,1=0,1,..N
2

OkHO XeMMuHra

K, =0.54—046-cod 2-m - | i=0,..N

N
OkHO BbnakmeHa
K, =042-05-cod 2.1~ |+0.08- cod 4. -~ | i=0L..N
N N

OkHo bnakmera-Xappuca

K, =0.42323-0.49755-co 2-n-iN +0.07922- cos 4-n-LN L i=0L..N

OkHo laycca

K=2[2],G: N+1_2-N+1_N+1 ,i=0,1,...N
2 3 2

OKHO «KOHM4YEeCKMNI KOCUHYC»

- =

l1—cos| 2w L

i<ﬁ VIi>N-—-—
K. = 2 ’ 10 10 |+, i=0,L,..N
I,ESiSN—E
L 10 10

lnockoe okHO

K, =0.2810639-0.5208972- 005(2 S zle+ 0.1980399- 005(4 o zle i=01,.N

OKCcrnoHeHUnaribHOEe OKHO
In(0.01)-i
K.=e "' [ i=0l1..N
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[Tpu BK/IIOUEHHOM pexxuMe TpeobpasoBanusi Pypee Bbl MoxeTe HCIOMB30BATE BOBMOKHOCTD CIEKTPANBHOH
¢unbTpanuu curiajna. CyTb ero B TOM, UTO Nepef oOpaTHBIM NpeoOpa3oBaHHEM aHAMM3UPYEMOro CHUrHasa Bel
MOXKeTe YCHJ/IHUTb B HEM Te YacCTOThl, KOTOpble BaM HY»KHBI, U N0JaBUTh HexeJsaTenabHble. Kak 3To cpesatsh, cM.
«[Tanenpb crektpasibHoro anamusa» u «Llupposas GpuabTpauus (CHeKTPasbHBIA U OJTMHOMHANBHBIA (GUIBTP)>.

4.2.38. UncppoBas punbTpauna (HaKkonntTesibHbIN, MNOJIMHOMUNAJIbHbIA N
crieKTpasibHbIi PUbTPbI)

Kpome annapaTHOH (pu/IbTpalMu CUTHasla B LIENSX 3allycka, He BJMSIOLIEH Ha pe3yJbTaTbl OLHU(POBKU CHUI-
Haja, cucTeMa o6JiafaeT BO3MOXKHOCTSIMH LH(PPOBOH (UAbTPALMKM H3MEPEHHOTO CHTHaja. DTH (YHKUHH pea-
JIU30BaHbl Ha MPOrpaMMHOM YpOBHe U [IeHCTBYIOT TOJBKO Ha OTOOpaKeHHe yxKe COOpaHHbIX AaHHbIX. BkJto-
YUTh U BBIKJIIOUUTb (DUIbTPALMIO MOXKHO C ITOMOLIBIO MaHe 1l UH(POBOH (UMbTPALUH.

[Ipocreiimyto (uabTpaLUi0 06€CMeYnBaET aJTOPUTM HAKOMUTEJNbHOTO (pusbTpa. s KaXKAOW TOYKU BpeMme-
HU oToOpa)kaeTcs CpefHee 3a yKasaHHOe KOJH4ecTBO COOPOB 3HaYeHHe CHUTHaja. TakuM oOpas3oM MOJaBJAIOT-
csl ciaydaliHble LIYMOBHIE cOCTaBJ/soOlIMe curHajga. HemoctaTkoMm 3Toro mMeroza (hUAbTPALMM MOXKHO CUHTaTb
HeoOXOAMMOCTb MHOTOKPATHOIO CbeMa MOBTOPSIOLIErocs CUrHajga co CTPOro¥ CHHXpOHM3aLMeH.

[TonuHoMuanbHBIE (UIBTP He TpeOyeT MOBTOPHbIX M3MepeHHH. Mcrnosmb3yeTcss GBICTPHIH aITOPUTM MHOTOIPO-
XOIHOTO OMHOMMHABHOTO CIJIaXKMBaHUs. Ko/mdecTBO MPOXOL0OB 3afaeTcsl oJb3oBateeM B quanasone ot 0 1o
50. Peskue 6pockM CHTHala «pa3Mas3bBAIOTCS» MO OJIKHHM TOYKAM, T€M CAMBIM IOAABJISIOTCS BHICOKOUAC-
TOTHble LIyMbl. MoXeT CHU/IBbHO MCKaXaTb CUTHaJ/, UMEIOLIUH «yIJoBaTylo» (popMy. BK/OUeHHBIH HaKOMUTeJb-
HbI WJIM NOJHHOMHUANBHBIE (DUJIBTP AeHCTBYeT Ha 00a KaHasla B BbleJEHHOM BpPeMEHHOM JAHarasoHe.

¥ Boasume BosmoxmocTH NpeAcTaBJseT HUCIOJb30BAHHE CHEKTpasnbHOro (uabrTpa. s UCnosb30BaHUS
3TOH (DYHKUMH HEOOXOMMMO BKJIKOUMTH pexuM npeobpasoBanus Dypwe (cM. paspen «CrnekTpasibHbIE aHAIUS»).
B pesysbraTe 3TOro npeo6pa3oBaHUsl HUCCJAEeLyeMbIH CUTHaJ IPEeACTABJSETCsS KaK CyNeplo3ULUs rapMOHUYe-
CKHX KosieGaHWH ¢ pas3iMuHBIMH YaCTOTAMH, aMIUIUTyZaMH H (asamMud. C MOMOIIbI0 rpapuyecKUX 3JeMEHTOB
naHeqn Pypbe-aHanM3a M0Jb30BATENb MOXKET YKas3aTb IIpOrpaMMe IIPOBOAUTb O0OpaTHOe IpeoOpa3oBaHUE,
IpeIBAPUTENBHO YCUINB WM 0CIa0MB YKa3aHHBIE KOMIIOHEHTH cUrHaja. CIeKTpaibHbBIH (QUABTP OyneT oeHcT-
BOBaTb TOJIbKO Ha TOT KaHaJ, AJis KOTOPOTO MPOBOMUTCS ObICTpoe mpeobpazoBaHue Dypee.

J1s Toro, 4toOBl yKasaTb NporpaMmMe y4acTOK CHMIHaJja, KOTOPbIE He0OXOAMMO MOABEPTHYTb o6paboTke,
0003HaYbTE €ro Hauyag0 M KOHEll 10 BPEeMEHHOH IuKaje KypCcopaMd OCHOBHOTO rpaduka riaBHOH maHesnn (o
Kypcopax cM. «Hcrosb3oBaHre KypcopoB OCHOBHOTO Tpauueckoro okHa mjisi usMmepenuit). Kak mpasuso, s
CIeKTPaJbHON (UAbTPALUU N€PUOJUYECKOr0 CHrHaja yHnoOHee HCIOJ/b30BAaTh Y4YaCTOK, COAEPXKALUH LieJoe
YHCJIO TEPHOAOB OCHOBHOH 4acTOTHL. lIporpamMma mosBoJisieT cHesaTb 3TO aBTOMATHUECKH NPOCTHIM IBOHHBEIM
JIEBBIM LIEMYKOM MBI HA OCHOBHOM rpaduk (cm. pasmen «OmnpeseseHre UMITYJIbCHBIX TAPAMETPOB» ).

4.2.39. @ OnpepgeneHne nMnynbCHbIX NapamMeTpoB. ABTOMaTn4eCcKuii
KYpPCOPHbIA 3axBaT LeJIoro 4Yncsa nepnogos BXOAHONro cUrHasna

[TporpaMma HMeeT BO3MOXKHOCTb aBTOMATHUECKOTO OIpefeseHHs CTAHAAPTHBIX NMapaMeTpPOB HMITYJbCHBIX
CUTHAJIOB. BBIUMC/IEHNS TapaMeTpoB NMPOBOASATCS 10 YKAa3aHHOMY y4acTKy curaasa. s toro, utoObl yKasaTb
IporpaMMe y4acTOK CHTHaJa, KOTOPBIH HEOOXOAHUMO TOABEPTHYTh 00paboTKe, 0603HAUbTE €0 HAuajo M KOHeIl
0 BPEMEHHOH WIKaje KypCOpaMH OCHOBHOrO rpaduka raasBHou mameau (o kypcopax cm. «Mcmomb3oBanue Kyp-
COPOB OCHOBHOTO TpauuecKkoro OKHa /il U3MepeHui»). [locsie TOro, Kak Hy»KHBIH Y4aCTOK yKasaH, 3aMyCTHTe
BBIUHCJIEHHS], OTKPBIB MaHeJ b UMIYJbCHBIX ITapaMeTPOB C MOMOLIbI0 MeHIO «[laHesw» ryIaBHON MaHe M W HaXaB

KHOIIKY @ [Tporpamma OyneT meiTaTbCcsl 0OHAPYXKHUTh HA YKAa3aHHOM y4acTKe HUMIYJAbCHBIA CHUTHa/l. B ciaydae
OTCYTCTBHSA NOAXOASALIEr0 CHTrHasna B CTPOKe cTaTyca OyAeT BHIBEIEHO COOOLIeHHe O TOM, YTO MapaMeTpbl He
OTpesiesIeHbl, JUO0 OmnpeaeseHbl YacTUUHO (HampuMmep, TOJBKO M BOCcXonsulero GppoHTa). B mpoTuHOM caiy-
yae nosiBUTCA coobueHre «IlapameTpel ycreliHo onpenejeHbl» W HOBble Pe3YJ/bTaTbl BEIUMCAECHUHA OyIyT BBI-
BeJleHbl B COOTBETCTBYIOLIME UHC/IOBbIE 11014 MaHe u. [ToJisl, cOOTBeTCTBYIOLIME HeollpeaeseHHbIM apaMeTpam,
O6ynyT oToOpaxKaTbcs «HeLOCTYNHbIMU». HHKe NpUBefeHO onmucaHMe ONpeesseMblX NapaMeTpoB.
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Amnuutyga. O6o3HaueHa Ha pucyHke kak A. PasHnia Mexay OCHOBHBIMH BEPXHHM W HHXKHHM ypPOBHSIMH.

Pa3zmax. O6o3HaueH Ha pUCYHKe KakK App. PasHHLA MeX1y MakCHMa/JbHBIM H MUHMMAaJbHbIMA 3HAUEHUSIMHU
Ha y4acTke.

ITonoxkurenbHbIH BbIOpoc. O603HaueH Ha pucyHKe Kak Op. PasHuIa MeXny MaKCHMaJbHBIM 3HaueHHEM
B IIEpHOJE M OCHOBHBIM BEDXHHM ypPOBHEM OTHOCHTEJIbHO aMIIUTyIbl. Omnpenensietcs s KaXKIOTO HaHIeHHO-
ro Tepuoja U ycpenHseTcs.
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OtrpunareabHblid BoIOpoc. O603HaueH Ha pucyHke Kak Oy. PasHuia Mexny MHHUMAJbHBIM 3HAUEHHEM B
NeproJe U OCHOBHBIM HHXKHMM YPOBHEM OTHOCHTENBHO aMIIMTyHbl. OmnpexnesseTcss s KaXIOro HaWAEeHHOTO
nepuona U ycpemHsieTcs.

Menunana. OGosHaueHa Ha pucyHke Kak 50%. YpOBeHb, COOTBETCTBYHLIMH MOJOBHUHE PA3HHIbI MEXKIY
OCHOBHBIMH BEPXHHM H HIXKHHM YPOBHSIMH.

CpenHee. YpoBeHb cpefiHEr0 apU(pMETHUECKOr0 3HAUEHUS MO BCeM HaHIEHHBIM Ha yKa3aHHOM ydacTKe Ie-
prozaM.

CranpaptHaa aeBuanus. KopeHb U3 cpefHero KBagpaTHYeCKOTO OTKJIOHEHHS OT CpPeIHEro 3HadeHHUs IO
BCeM HalJEeHHBIM Ha YKa3aHHOM yJacTKe MEePHOMAM.

Cpennee kBagparuueckoe 3nauenne (CK3). Cpennee kBagpaTuyeckoe 3HaYeHHe IO BCEM HaHIEHHBIM
Ha yKa3aHHOM ydacTKe MepuojaM. 3Ha4eHHs] OTCUHTHIBAIOTCS OT OCHOBHOTO HMIKHETo YpoBHS «Base».

Iepuoa. O6o3HaueH Ha pucyHKe Kak 7. Bpems Mexmy COCelHMMH HedeTHbIMH (Hampumep, MepBbHIM H
TPETbUM, TPETBUM H MSATHIM U T. [1.) M€PEXOIaMH CHTHa/a uepe3 ypoBeHb Meauanbl. Onpenensiercs 1 Kaxio-
ro HaWfEeHHOTO NEePHUOfa U yCPeaHsIeTCsl.

Yacrora. OnpenessieTcsi, Kak BeJHUHHA, 0OpaTHas TIEPHOLY.

Jauna umnyabca. O6o3HaueH Ha pucyHke kak W. Bpems oT Hadana ummyabca (mepexosn curHana depes
YPOBEHb MeIHaHbl Ha BOCXOAsilleM (GPOHTE) 10 ero KoHua (mepexoji curHasna depes ypoBeHb MeIMaHbl Ha HHC-
xonsteM (ponte). OnpenessieTcs sl KaXKA0r0 HAaHAEHHOTO MEePHOd U yCPEAHSAETCS.

OTtHocHTenbHas AaMHA uMnyabca. OTHOIIEHHe NJIMHBE UMITYJbCa K €T0 TEPUOLY.

Bpems napacranusa (cmaga). O6osnauen Ha pucynke kKak R (F). Bpems [0J0XHTEJIbHOTO
(otpuuarensHoro) nepexoga. Bpemsi mepexona ompeneasiercss no ypoBHsaM 10% u 90% amnautyas. Onpene-
JISIeTCsT U1l KaXKA0T0 HAHIEeHHOTO TepHoaa U yCpPeaHsIeTC s,

AJITOPUTMBI, HCMOJb3YyeMble [/ OTNpeleseHHs] apaMeTPOB UMIYJbCOB MOTYT HCIO/b30BaThCs [JIsl BbIIOJ-
HeHHUSl TaKoH pacIpoCTPaHEeHHOH 3anayM, Kak BbIIeJeHHEe M3 OTOOparkaeMOro yuacTKa CHTHasa LeJIOro YHc/a
nepronoB. Myt 3TOro ILIeNKHUTE ABAXKIbl JIEBOH KHOMKOW MBIIIN 110 OCHOBHOMY rpaduKy ryiaBHOH maHenu. [lep-
BBIH Kypcop OynmeT yCTAaHOBJIEH B TOUKYy Hauaja IepBOro oOHApYKEHHOrO MepHoda CHrHaja W Ha MUHHMAJbHBINA
HalJeHHBIH ypoBeHb, BTOPOH — B TOUKY OKOHUaHHM$ MOCJe[Hero 0OHapyKeHHOro II0JHOrO Mepuoja U Ha MakKCH-
MaJIbHBI HaHWIeHHbIH ypoBeHb. O6paTvTe BHHMaHHe, UTO JJIs aHAIHM3a BEIOMPAETCsl CHTHAJI TOTO KaHaza, Ko-
TOpPBHIH BEIOpaH /st 06paGoTKM B maHesu mpeobpasoBaHusi Pypre. DTOT Ke aITOPUTM HCHOJb3YETCs aBTOMa-
TUYECKH IPH OTpefie/eHHH (ha30BOTO CIBHTA.

4.2.40. 2 Cratucrnyeckme BblYNCIICHUS

Jl1st Gosbliiero yuc/a onpefessieMblX [IPOrpaMMOH MapaMeTpPOB MMeeTCsl BO3SMOXKHOCTb NPOBENEHHUS CTaTH-
CTHUYeCcKOU 06pabOTKH 3TOU BEJMYHHBI MO BpeMeHH. [Iis1 3TOTO C/jefyeT B MaHEM CTAaTUCTHKHU BHIOpaThb mapa-
MeTpbl 11t 06paboTku (Bl MoXKeTe BBIOpPATh 10 TPeX OAHOBPEMEHHO 00padaThiBA€MbIX MApAMETPOB) U BKJIIO-

YUTh CTATHCTUUYECKHE BBIUMCJIEHHS KHOMKOH |[il|. [Ipyn Ka)knoM HOBOM H3MepPEeHHH HOBOe 3HaueHHe BbIOpaHHO-
ro napaMeTpa BHOCHUT COOTBETCTBYIOIINE MOMPABKH B BBIYUCASEMbIE CTATUCTHUECKHE BEJHUUHHBL.

Ecan BeIOpaHHBIA apamMeTp TpH OuepeaHOM H3MepeHMH He Obw1 ompenesieH (manpumep, Bbl Bemete craTu-
CTHKY MO OJHOMY M3 MapaMeTpOB MMIyJbCa, H B MPHHATOM CHIHaJle UMIYJbC He 0OHapy»KeH), TO CTaTHCTHKA
He UCTpaBysieTcs. B 3ToM ciyuae HazBaHHe mapameTrpa OyaeT 0ToOpaKaTbCsl 3aTEMHEHHBIM.

Huxke npuBeneHo omucaHue BBIUHC/SEMBIX POTPAMMON CTATHCTHYECKHX MapaMeTpPOB.

CpenHee — cpenHee apudmeTHyeckoe mo BhiOopke. CymMma Bcex HaOpaHHBIX 3HAUeHWH, JeJeHHAs Ha HX
KOJIMYEeCTBO.

MakcumMyM — MakcUMaJsbHOe 3HaueHHe B BHIOOPKe.

MuHEMYyM — MHUHHMMaJbHOE 3HaUeHHE B BLIOOPKE.

Cr. neBuManms — CTaHAapTHAsl NeBUALMS, KBAAPATHBIM KOPEHb U3 CPEIHEro KBaapaTa OTKJIOHEHHS KaXIo-
ro M3 3Ha4eHWH B BLIOOPKE OT CPENHEro 3HaueHHs. YUTHUTE, UTO 3[eCh HCIOJb3yEeTCs YMPOILEHHBIH HAKOMH-
TeJbHBIH aJTOPUTM pacueTa NeBHAlMH, HE YUHUTHIBAIOLIMHA M3MeHEHHs CpPeIHEero 3HaueHHs. DTO YIpOLIeHHE,
KaK TPaBUJIO, TMPUBOAUT K HeOOJBUIOMY 3aHHWKEHHIO pacyeTHOTro 3HaueHHs. DoJsiee cTporu# M TOUHBIH aJro-
DUTM HCIIOJb3yeTCs PH HUCIOJb30BAaHMH THCTOrpaMMbl (cM. HuXKe).
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4.2.41. @ Fucrtorpamma pacnpegesneHnss BeposiTHOCTHN

B nmporpaMme npenycMoTpeHa BO3MOXKHOCTb Ipaduueckoro oToOpakeHUsl paclpefesieHHs] BepOSTHOCTH Of-
HOro M3 oOpabaTblBaeMblX CTaTHCTHUECKHMX I[lapaMeTpoB INPUHUMATL OIpeJeseHHble 3HaueHHs. Kpome Toro,
MOXKHO PaccMOTpPeTh pacnpefeseHHe H3MEPeHHOI0 3HAaueHHsl CUTHa/la B KaXKIOM AHUCKpeTe N0 BCeMy coOpaH-
HoMmy Oycdepy. st atoro Bel MoxeTe BOCHOJb30BATbCS NaHE/bI0 T'MCTOrpaMMbl, M300paXkKeHHOM Ha pHUCYHKe
HUXKE.

Bo®s xlev & =
: :---CTﬁmﬁu,t.l: : : :

| & WHTepear J:M.J. e | 1 la)
BriGopru T =

. 0| Eneaf 79536 =] copess[ e =
.ééanHHa N CK3 curnanano kaHany A (BonsTHeTo) 1
[75048 ||
Cpeanes
538 ||
Mutirge
174888
Makoumgn |
[1.75288 [
'.é{..ﬁéél;iauwﬂ -
[65761 meB ||
Acmmetpua. |
(086733 |
Skmuyece |

[.1427

Jl1s BbI30Ba 3TOH NaHeJu BblOepuTe KoMaHAy «[ucTorpaMma pacnpefesieHUs BepOSITHOCTH» W3 MEHIO
«Dat» WK BOCIONb3YHTeCh KHOTIKaMU «[lompobHee...» MaHeNHd CTaTUCTHKHU.

['ncrorpamma MoxeT padoTaTh B IBYX peXMMax. B mepBom — oToOpaxkaeTcsl paclpelie/leHHe H3MepeHHOH
BeJIMUMHBl aMILJIUTY[bl CHTHaJa B TOH 4acTH Oydepa coOpaHHBIX AAHHbIX, KOTOPbIH B HAaCTOSLIME MOMEHT Bbl-
BOIUTCSI Ha OCHOBHOM TpaduKe IJaBHOH naHesd. Bo BTOpoM — pacrnpeneseHre CTPOUTCS 10 OJHOMY W3 Ta-
pamMeTpoB, 00pabaThiBaeMbIX B MaHEJIH CTATUCTHKH. B 3ToM pexume ass o6pabaTbiBaeMOro napameTrpa OTBO-
IOUTCS IOTIONHUTEBbHBIH Oydep s xpanenus nocienHedt 1000 naMepeHHH, IpU 3TOM BO3HMKAeT BO3MOMKHOCTb
OIlpeliesieHUs] MOMEHTOB paclpefie/leHUs] BbICOKUX IMOPSAKOB, UTO I103BOJISIET ONpelessdTb TakHe CTaTHCTUYe-
CKHe XapaKTepUCTHKH, KaK acUMMeTpHusl U 3kcuecc. Kpome Toro, 3HaueHue JeBHALMH TakxkKe MOxKeT ObITb Bbl-
YHMCJEHO TOYHee, YeM NPHUBENEHO B NaHeJM CTAaTUCTUKU. PeXuM paboThbl TMCTOrpaMMbl 3aBUCHUT OT IOJIOKEHUS
kHomnok «[TompoGHee...». [TapaMeTp, N0 KOTOpPOMY CTPOMUTCS paclipefie/ieHHe BEPOSTHOCTH, YKasblBaeTcs B 3a-
rOJIOBKE TMCTOTPAMMBI.

B nanenu «Kypcopbl» ructorpaMmbl BEIBOASTCS:

X1(2) — X-xoopauuata (M3MepeHHble BEJUYMHbI) 110 MepBoMy (BTOPOMY) Kypcopy.

Y1(2) — Y-xkoopaunara (komvuecTBO HalJeHHBIX BEJHUYMH B pAClpesieJeHuu) mo mnepsomy (BTOpoMy) Kypco-
py.

dX — pasHocth Mexay 2 u 1 Kypcopamu mo ocu X.

dY — pasHocTb Mexny 2 u 1 Kypcopamu 1o ocH Y.

P — BeposTHOCTb MOMAgaHHs U3MepsieMOH BeJHUYMHbl B TPAHMLb 3HAueHHH, 0003HauYeHHble Kypcopamu (mo
TOPU3OHTAIH).

B unc/10BBIX MOJISIX MaHeNH TMCTOrPaMMBbl BHIBOJSITCS Te »Ke BeJMYHMHBl, YTO U B [aHeJH CTATUCTHKH, IJIIOC
JOTOJIHUTE/IbHbLE!

Bs160opku — 06beM BBIOOPKH pacrpeieseHus.

Bennunna — tekyuiee (nocjenHee u3MepeHHoe) 3HAYeHHE BHIOPAHHOM BEJMUMHBL.

N
in

CpeaHee — cpenHee 3HadeHHe B pacnpenenenun ( i:}V )

MuHUMYyM — MUHHMMaJbHOE 3HAaUEHHE B paclpefieseHUH.
MakcuMyM — MakCHUMaJsbHOe 3HAaUeHHe B paclpeleseHn .

N-M

CT. neBuamua — CTaHAapTHas NeBUaLMs pacnpenesnenust (KOpeHb KBaApaTHBIH M3 JUCIIEPCHH: N—lz)

M,

AcumMMerpusi — acuMMeTpus pacnpenenenus ( M3 )
2
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dkcuecc — 3Kcuece pacnpeneseHus ( i -3).
2

B ¢opmysax o6o3nayeHo:

N — pasmep o6pabaTbiBaeMOH BbIOOPKHY;

X; — 3HauyeHHe {-0ro 3JeMeHTa BbIOOPKH;
N n
N zxj
J=1
M-
i=1 N

M, = N — UEHTPaNbHBIH MOMEHT 71-TO TOPSIIKA.

OcTasbHble YIPABJSIOMINE JEeMEHTHI:

E — IlepeknouUTbCA Ha IVIABHYIO [aHeJb.
o _ [TepekniounTbesl Ha MaHe b YIIpaBJeHUS.
— IlepeknounTbCs Ha NaHeNb U3MePEHUH.

— COpocuTb pe3y/bTaThl MOACUETA U HAYATh PacueT 3aHOBO.

1 13K

— Bx/II0YMTD / BHIK/IIOUMTD PEXKUM yePXKaHUS Pe3y/IbTaToB. B 3TOM pexkMMe pacdeT MmapameTpoB He
IpeKpallaeTcs, Ho He MPOUCXOAUT OOHOBJIEHHE UX MHIUKALMH.

Q — Bxuouenue / BHIK/IIOUEHHE peXXMMa «IJIaBaOLIeH MaHeaH». [lnaBawumas naHeab BCeraa pacroJara-
eTCsl MOBEPX APYTUX He MJIABAOUIMX MaHesNed, faKe He Oynydd aKTHBHOH.

— 3aKpHITh TaHEeb.

Kanan — BeIGOp KaHa/la, 10 KOTOPOMY MPOBOAATCS HM3MepeHHs (TONBKO /IS pexkHMa paclpeieseHus
MTHOBEHHBIX 3HAaUeHWH CHTHa/a).

’EE— yCTaHOBKa croco6a BbIOOpa TpaHULl OTOOpaXKeHHs TUCTOTPaMMbl — aBTOMAaTHUecKas HWJH
pyuHasi.

HNHTepBan — BLIGOD MHOXHTEJS [/ aBTOMAaTHUECKOH YCTAHOBKM TpaHMLL TMCTOTPAMMbl 10 3HAU€HUIO
crannaptHod nesuauuu (curme). LleHTp TOPU3OHTANBHOM MLIKAJAbl TMCTOTPAMMBI YCTAHABIMBAETCS DPaBHBIM
CpelHeMY 3Ha4yeHHIO paclipelle/leHHs, JeBasl U IpaBasi ee I'PaHULbl OTOABUIAIOTCS OT LEeHTpPa Ha yKa3aHHOe
YHCJIO CUTM.

CineBa — pyuHasi yCTaHOBKA J1eBOU (HMXKHEH) rpaHUIBl 0TOOPAXKEHHS TUCTOTPAMMBbI.

CnpaBa — pydHasi yCTaHOBKa NpaBoi (BepxHe#) rpaHuLbl 0TOOPAKEHHUsT THCTOTPAMMBbI.

Ct0oa011bI — yCTaHOBKA KOJWYECTBA CTOJOIOB THCTOTPAMMBL.
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4.2.42. 3anucb AaHHbIX B pansibl B 0ObIYHOM pexmme

Korna ocuuisorpad paGotaeT B OOLIYHOM pexkKHUMe, U3MEepPeHHUSl MPOBOAATCS W IMepelaroTcs B NPOrpaMMmy
CTPOTO OTMEPEHHBIMH MOPLHUSIMH, pa3Mep KOTOPBIX 3aHai0T 3aﬂer>KKa 3amycka ¥ AJMHa nocnesanucu. IIpu mo-

JIyYEHHH B 9TOM PEXKHMe KOMaH[Ibl 3aMMCH AaHHbIX (KHOMKa _H_ WM KOMaHJa «3aluch TaHHBIX B (hablyl» MEHIO
«®aitn»), mporpaMMa MPOCTO COXPAHSIET MOC/IEAHIOK MOMYYeHHYIO MOPUMI0 U3MEPEHHE B YKa3aHHBIH MOJb30-
BaresneM hanJ.

Ilns 3Tux (aiaoB HMCMoJb3yeTcss yHHBepcaibHbill TekcToBuid gopmar CSV (Comma Separated Values),
KOTODBIH MOXKeT ObITb B AaJjbHeHIIeM OTKDHIT JIIOOOH M3 IpOrpaMM, BXOAALIMX B KOMILIEKT Ipubopa, a Takxke
JIIOGBIM TEKCTOBBIM PENAKTOPOM HJIH TIPOLECCOPOM 3JMEKTPOHHBIX Tabuul (cMm. pasmen «O6paGoTKa 3aMUCaHHBIX
JAHHBIX BHEUIHUMH TaGJHYHBIMH MPOLECCOPAMH» ).

[Tepen mMaccuBOM JaHHBIX B (pal/l 3alMCbIBAIOTCSI KOMMEHTApUH M0Jb30BaTesNsl U HACTPOUKU ocuuiiorpada,
4YTO I03BOJISIeT IPUBSI3aThb COXPaHEHHble NaHHble K abCOMIOTHBIM BeJu4yMHaM. I[IpeoOpasoBaHue NaHHBIX U3
BHYTpeHHero (opmara ocuusiorpacda B aOCOJIOTHBIE MOXKHO IPOBECTH C IIOMOLIBIO BXOAALIEH B KOMILJIEKT

IPOrpaMMHOI0 00ecleyeHHUs] YTUIUTHI @ convert.exe. 3anyctute ee (BPYYHYIO WM C MOMOLIBIO KOMaH/IbI
«[TpeoGpasoanue hopmara (haisa IaHHBIX...« MeHO «Daia») ¥ yKakuTe (ailsl JaHHBIX OCHUJIOrpada, KOTo-
pblil Bbl xoTuTe npeo6pasoBaTb. ByneT co3nan HOBHIH (alsl ¢ TeM e UMeHeM, YTO U IpeodpasyeMblii, HO C
pacuiMpeHueM «txts», cogepxKallMid TpU cToJ0UA, pasieseHHbIX Taby/asuued. [lepBbll conepXUT MeTKH Bpe-
Menu (B CeKyHIax), HOJb BPEMEHHOH LIKaJbl COOTBETCTBYET MOMEHTY 3alyCKa, BTOPOH — BEJHUYHHBI M0 Ka-
nany A (B BosbTax), TpeTuil — BesMuMHbl N0 Kanany B (B Bosbrax). Eciu Bbl mpenmountaete camoctosiTesb-
HO TIPOBOAUTBL 00paboTKy (haisa AaHHBIX OCLHUJIOrpada, TO YITUTE, UTO HACTPOHKH Mpubopa 3amUCBIBAIOTCS B
(hals B CeqylolieM MOpsAKe:

1-9 cTpoka: <moJib30BaTeJbCKUH KOMMEHTapHu>

2-51 cTpoKa: <KOJ FOPU30HTAJbHOH PA3BEPTKH>

3-s cTpoKa: <KoJ BXOAHOTO AHanasoHa KaHana A>,<ko3¢pduiueHT Liyna kaHama A>

4-g cTpoka: <KOJ BXOAHOTO IHarnasoHa KaHana B> ,<koadduuueHt uryna kanana B>

5-s1 ctpoka: <koj rpy6oro cmerneHust kaHajia A>,<KOx TOHKOTO CMelleHHs] KaHajga A>

6-s1 cTpoka: <koj rpy6oro cMelleHHsl KaHaiga B>,<koji TOHKOro cMellleHHWs KaHana B>

7-9 cTpoKa: <3alep:KKa 3amycka>,<II0JI0’KeHHe 3alycKa>

8-s1 cTpoka: <IJMHA MOCJae3arnucy>

9-g CTpoKa: <KOJ BeJUYHHbl KaHaJ/a A> <kon BesMUMHBI KaHasma B>

4.2.43. 3anucph TeKkywlero n3oopaxeHusi CUrHasioB B ¢paunn
Kpome 1n¢poBoro coxpaHeHusl pe3ysnbTaTOB M3MepeHHH B (popMe TeKCTOBOro (paiia, BO3MOXKHO COXpaHe-

HHe B (adlyl yxKe TOTOBOTO H300pa’KeHWs NMOJYyUEeHHBIX CHTHasmoB. C IOMOIIBI0 KHOMKH ﬁ WU KOMaHIbI
«CoxpaHuTh n3o6pakeHue B ¢ain» MeH0 «Paiin» Bbl MoxKeTe COXpaHHTb M300paxkeHHe CHUTHANOB Ha rpaduke
B Qai1 B dopmatre BMP (Windows bitmap) mmu B Bektopubix ¢opmatax WMF umu EMF (Windows
metafile).ITpu 3ToM, KOHEYHO, COXPAHSIOTCH W BCE IOTMOJHUTEJbHbIE 3/1€MEHThl rpaduKa, HalpUMep, KpHUBast
CreLHa bHOH (PYHKLUH.

HenocratkoM naxHHoro crocofa coXpaHeHHs H3MEPEHHH SIBJSETCS TO, YTO, B OTJIHYHE OT TEKCTOBOro (paisa
JIAHHBIX, B (hallyie n306parkeHUs] He COXPAHSIOTCS HACTPOUKH npubopa. MoxKHO peKOMEHAOBAaTh /sl yCTpaHe-
HUS 3TOH NpOoGJeMbl KONMPOBaTh B PeNakTop M3obpaxenud (Hampumep, mporpammy Paint m3 crammapTHOro
kommiekta MS Windows) o6pas Bcero skpana 4yepes 6ydep o6MeHa kaauued <Print Screen>.

4.2.44. PacneyaTtka TeKyLjero n3oopaxeHusi CArHaJioB

K,

®ynkuus nedaty B (ada TeKyllero M300pakeHUs Ha OCHOBHOM rpaduke BEI3bIBAETCS KHOMKOH = | MJH
KoMaHnod «[leuatb» menwo «Paiiy». [leficTBHe 3TOM KOMaHIbl CXOAHO C HeHCTBHEM KoMaHIbl «COXpPaHUTh H30-
OpaxkeHue B (aka» ¢ ABYyMS OTIHUMAMH. [lepBoe, KOHEUHO, HalpaB/eHHe BblBOJA H3MeHseTcd ¢ (paija Ha
npuHTep (eciM B CHCTeMe YCTaHOBJEHO HECKOJBKO MPUHTEPOB, OYIET HCIONb30BaH MPUHTED 10 YMOJIYAHHIO).
Bropoe oT/MuMe COCTOMT B TOM, UTO B paclledaTKy BBIBOAMTCS TaKxKe HH(pOpMaLus O HAaCTpPOHKaxX OCLUJJIO-
rpada U KOMMEHTapuH M0Jb30BaTeNs.

Jl1s1 npefBapUTesNbHOM HACTPOHKM IpPUHTepa BOCHOJb3yHTech KoMaHAoHM «HacTpoiiku neuatu», mias npep-
BapUTEJNbHOIO MPOCMOTPA paclevyaTblBaeMOM CTpaHHLbl — KoMaHIOH «[IpocMOTp meuatu» U3 TOro XKe MeHIO
«Daii».

4.2.45. 3anuce gaHHbIX B pansibl B pexmmMme camonucya

3amuch HNaHHBIX B pexXUMe CaMOoIliCla NMPpUHUUIIHAJABHO OTJ/JUYACTCA OT 3allMCH NAHHBIX B CpaI/UIJ'IbI B 0OBIYHOM
pexxume. Jlesio B TOM, YTO B 3TOM pexKHUMe AaHHblE ITOCTYNAIOT B IIPOrpaMMy «HENpPEepbIBHBIM IOTOKOM», U 3TOT
MOTOK HE€ NO0J/2KeH TMpepbiBaTbCAd Ha CJAHUIIKOM 60JIbII0e BpeMmd, WHave NaHHbIe 6y]lyT MOTEePSAHDI. KpOMe TOTO,
3apaHee He U3BECTEH O6HII/II/UI 00bEM 3aMUCHIBAEMBIX JaHHbIX. ITo sTuM NpUYHHaAM OaHHbIE B pEeXHWMe CaMOIIHUC-
la 3alMCHIBAIOTCS B HauboJiee SJKOHOMUYHOM OUTOBOM popmare.

HauunnHaeTcsa samuch 1o KOMaHJe 3alHrCH JaHHBIX (KHOHKa e B TIaHEJH caMoanua). OKkoHYaHHe 3alKCH

OCYLIECTBJACTCA 110 KOMaHIe «CTOI» (KHOHKa L B IIaHeJH caMoanua) WU TIPU BbIXOAE CHUCTEMbI U3 PEeXHU-
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Ma camonucua. B Hauane ¢ansa 3anucbiBaeTcss KOMMEHTapUH MOJb30BaTeJsl, HACTPOHKU OcLUIOrpada, nanee
MULIYTCS IaHHBIE 10 Mepe UX TOCTYIIIEHHUS.

BynpTe BHHMaTeJbHBI MPH 3aMHCH NAHHBIX B peKHMe CaMONMCIA K 00BeMYy HOCTYIHOTO THCKOBOTO IIPO-
crpadcta. [lpu yacrore muckperusanuu 100 k[ 1 Mera6adiT naHHBIX OyAeT 3alMCHIBATBCS NMPUMEPHO 3a 5,24
CEeKYHJIBI, a 32 yac 3amuuletcss 6osnee 686 merabaur.

Kak u ¢ailn naHHbIX ocuuisnorpaga, Npu HeoOXOAHMOCTH MOXKHO C MOMOLIBIO BXOAsIEeH B KOMIJIEKT IpO-

rpaMMHOTO O0ecreueHns] YTUIUTH *# convert.exe CKONMUPOBATb 3alMCAHHBIA B peXKHUMe caMorucua OuUTo-
BbIH (haii1 B abCOMOTHBIA (opmaT (BMECTO KOIOB HACTPOEK M M3MEPEHHH 3alMChIBAIOTCS BEJIMYHMHBI MTHOBEHHBIX
aMIIUTY/ CMTHAJIOB B BOJbTAaX M COOTBETCTBYIOLIME 3HAYEHHS BPEMEHH). YUTHTe, uTO /s MPeo6pasoBaHHOrO
U3 6uToBOro (popmMaTa B TEKCTOBBIH (pakyia AaHHBIX caMOIHUcla noTpefyeTcss mpuMepHo B 12 pas GoJblie mpo-
CTpPaHCTBAa Ha AMCKEe, YeM IBOWYHBIH NMPOTOTHII.

4.2.46. YteHne gaHHbIX N3 pannos

@Dafisbl faHHBIX, 3alHCAHHBIE CHCTEMOH B OOBIYHOM peKHMe HJIH B peKHMe CaMOITHCLA, MOTYT OBbITh B
JanpHeHlleM NPOYUTAHBl IPOrPaMMOH.

@afsel HaHHBIX OCLMJIOrpada MOJb30BATENb MOXKET 3arpy3HTb C IMOMOLIbIO KHONKH -_"3"| HJIH KOMaH[IbI
«Urenne paHHbIX U3 (aitna» MeHio «Paiin». 3arpyxas (adig AaHHBIX, MpPorpaMMma OCTAHAB/IMBAET TEKYLIHE
HU3MepEeHHs], BOCCTAHAB/JIMBAET COXpAaHEHHBIE B (halje HACTPOUKH Mprubopa W OTOOpaXkaeT HaHHbIE OCLUJIOTpPa-
(ha TOUHO TaK ke, KaK 0OblYHbIe M3MepeHHsi. [lasee Bel MokeTe MPOBOAUTHL ¢ HUMH JIOOYI0 TOCTYNHYIO B MPO-
rpamme 06paboTKy.

DTOH XKe KOMaHAOH MOXKHO 3arpy3uTb B NpOrpaMMy (habuibl NaHHBIX, MOJYYEHHBIX C IMOMOIIBIO APYTHX OC-
uustorpagos (ACK-3105, ACK-3106), a Takxke reHepaTopoB CUTHaJI0B Npou3BoabHOM (opmbl AHP-3121 win
AHP-3122. B stoM ciydae HacTpoHKH ocuusiorpada He M3MEHSIOTCS, MporpaMma H300pakaeT HaHHblE Tak,
KaK OHHU Obliu Obl U3MepEHBbl B TEKYIIEM COCTOSIHUM OoCLuIorpada Mpu nogaue UX HaMpsiMylo C TeHepaTopa.
Touka 3amycka pacyeTHBIX OCLUMJJIOrPaMM OToOpaxKkaeTcsi B COOTBETCTBUM C IOJIOKEHHEM CUHXPOHMIIYJbCa,
BbIIaBa€MOT0 ['eHepaToOpPOM, BHE 3aBUCHUMOCTH OT BbIOPaHHOIO MUCTOYHMKA 3allycKa ocuujiorpada.

PaccmoTpuM, KaK MOXKHO C MOMOILBIO 3arpy3KHM paHee 3alMCAHHOTO (paija AaHHbIX ocLu/Iorpada peluTb
TaKyl0 paclpoCTpPaHEHHYIO 3ajauy, KaK CpaBHEHHe TeKylero CUrHagna ¢ 3TajJoHHBIM. /g 3TOro 3amuIInTe
B (hali/l NOJNyyeHHbIH 3TAJOHHBIH CHUTHAJ, 3aTeM, NPH HeOOXOAMMOCTH IPOBECTH C HHUM CpaBHEHHe, BHOBb 3a-

rpy3uTe ero B IpOrpaMMy, Jajee BOCIOJNb3yHTeCh KHOIKOH 'i B TJaBHOM [aHeNIM WJIHM KOMaHIOH
«YepUBaTh CUTHaJbl» MeHI0 «Bui» A5 TOro, 4ToObl OCTaBUTh 3arpy’KEHHBIH 3TaJOHHBIM CUTHaJ /g Aajb-
Helmiero cpaBHeHus. [locne storo Bel Mo)keTe BHOBb 3amyCcTHTb cOOp AaHHBIX ocuu/orpagom. Hosbie oc-
LMJLIOTPaMMbl OYAYT H300pakaThCsl MOBEPX 3TANOHHBIX.

HewmHzoro cioxHee nejio o6CTOUT ¢ (palaMK OaHHBIX camomnucla. J1s uX npocMoTpa HeOOXOAMMO HCIOJb-
30BaTb HEKOTOpblE CIelMajbHBlE WHCTPYMEHTH, pacIloJioKeHHble Ha TaHesan camomnucia. C UxX momolpio Bel
MOXKeTe 3alyCTUTb WJM OCTaHOBUTb NPOCMOTp (aksa, NepeMellaTbCcsl BPYYHYIO [0 (pally U peryJaupoBaThb
CKOpPOCTb €ro aBTOMAaTHYeCKOH NPOKPYTKHU. B ocTajbHOM, BCe NPOMCXOAUT TaK K€, KaK U C peasjbHbIMH H3Me-
PEHHUSIMHU.

4.2.47. O6pa6oTtka ¢painoB gaHHbIX BHELUHUMN pefaKkTopaMu

[Tosb3oBaTesnb HMMeeT BO3MOXKHOCTb MCIIO/NB30BaTh A/ [IPOCMOTpPA WM 00pabOTKH HaHHBIX, COOpPaHHBIX
npubopoM, J0Oyl0 yHoOGHYI0O eMy IporpaMMy, CIOCOOHyI0 paboTaTh C TEKCTOBBIMH (aisaMu B Qopmare
«CSV». Jror opMart, B KOTOPOM COXPaHSIOTCS (pal/bl TaHHBIX OcLuJIorpada, yno6eH B MEPBYIO Odepelb
CBOEH YHHMBEDCAJbHOCTBIO — €ro MOHWMAIOT camble pa3Hble mporpammel, oT MS Windows Notepad mo MS
Excel. ¥YTuaura npeo6pasoBanns popmara ¢aiia nanubix (Menwo «®Paiin») Takke coxpaHseT mpeoGpasoBaH-
Hble (paksibl JaHHBIX OCUMJIIOTpaca W caMomucua B 3TOM (opmaTe, XOTS U JAeT UM [Js OTJIHYMS pacllupeHue
«.txt». Bel MoXeTe HCNOJb30BATh /g pabOThl ¢ 3TUMH (palljaMU NPaKTUYECKH JI0O0H TEKCTOBBIH pegakTop
UM TaOJIWYHBIE MPOLECCOp, OTPaHUUYEHHS HAKIAAbIBAIOTCS TOJBKO Ha 00BEM 3arpyxaeMod HH(opMauuu. B
3TOM CJy4ae peKOMeHAyeTcsl pa3buBaTh OOJBIION (hallJ JaHHBIX HA HECKOJBKO JOCTATOYHO MEJKHUX TOPLHUH.

Ecnu B Bamell omepaundoHHOH cUcTeMe MpPUJIOXKeHHe, oTKpbiBawollee (aiabl «CSV», He ompeneneHo, Bul
MOXKeTe ClelaTh 3TO CaMOCTOSITEeJNbHO ¢ ToMolnpio npoBoxHuka Windows, mento «Bum», komanma «CpoiicTBa
NanKW», BKAaaka «Tumsl (anaos».

3ameuaHue: AJsi TOTO, UTOOBI (HOPMAT JAHHBIX KOPPEKTHO MepenaBajics MeXAy MpOrpaMMoH ocuuiorpada
U BHELIHHMM IpPHUJIOKEHUSIMHM, B Balllell onepalMOHHOH cUCTeMe B KauecTBe CHUMBOJA pasfesuTess CHUCKa
JIOJDKHA MCIIOJb30BAThCS 3allsTast, a B KaueCTBe pasjesuTesst APoOHOH yacTu uncen — Ttodka (Menwo «[Tyck»
— «Hactpoiiku» — «[lanenb ynpasienus» — «$I3bik U cTaHmapThl» — «Uucaa»).

4.2.48. [ Ucnonb3oBaHne aBapuHOVW CUrHanIN3aUnuu B pexmme
camonucua

PexxuMm camonucua MoXKeT HCIOJb30BATbCS 1J1s1 aBapUHHOIO KOHTPOJS U3MepsieMoro napametpa. na sToro
HeoOXOAMMO B MaHeJ/ M CaMOIMCLa 3aJaTh FOPU3OHTAJNbHBIMU KypcopaMHu rpacuka BepXHUH U HHXKHUH aBapui-
Hble IpeJeJibl.
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[Tpyn BBIXOZE H3MepsieMOro CUTHa/la 3a yCTaHOBJIEHHble Ipelesbl BO3HMKHET aBapuiHas cutyauus. Eciau
paspelieHa aBapuiiHas curHaiusauus (cM. pasmen «[laHesb aBapMHHOHM CHTHA/NM3alMH»), TO BO3HUKHOBEHHE
aBapUHUHON cuTyauuu OyneT 0603HA4YeHO LIBETOBOH M 3BYKOBOH CHrHa/jM3alued, KpoMe TOro, OyAeT BBIIOJHEHA
OfIHAa M3 KOMaH[ ONepalUoHHOHM cUcTeMe, yKa3aHHBIX [10J1b30BaTe/eM B COOTBETCTBYIOLIMX MOJISIX NaHeJH aBa-
puiiHOHN curHanusauud. IlockosbKy NoJib3oBaTeNb MOXKET 3aaThb Pa3/M4Hble KOMaHAb! [/ aBapUHMHBIX CUTYya-
LM, BBI3BAHHBIX BBIXOJAOM 32 BepPXHHMH M 3a HMXKHHU NpeJeJbl, TO, TeM CaMblM, OH MOXKeT peaju30BaTb pery-
JIUPYIOLLYIO CUCTeMY AJISl U3MepsieMOro caMollMcLeM Napamerpa.

4.2.49. @ Kanbkynarop ¢popmyn

B nporpamme HMeeTcs BCTPOEHHBIH KasbKyJasTOp cpopMle Jl1si ero BbI30Ba BOCHOJb3yHTeCh KOMAaHAOH

«Kanbkynstop» gopmysn MeHo «Paiin». WIM KHOMKOH
n3zobpaxkeHHas Ha PUCYHKe HHXKe.

naHeJanu 3MyJadlIuH CHUTHaAJOB. [TosiBUTCS IaHeJIb,

.‘gl(anbxp qmpmgn 8 . _I:_I__él
| . - o s
o ER f83ﬁ||sag-‘::°,3:_a X
s

|_1_.234?EE?_89E!DEIDEEIE+EI_!JD - gl
PYHKLAA;

IELEiI:DJ’IHJTHﬂH BEAMUKMHE (MoaYie) = _Yj
Bopryna:

sin (piexpl-aks () |
FeaynkTar:

18552771 005547 0E-001 | B Busmcnute

OnuncaHune Y3 n nHankaTtopos
=g — HepeKJ'[IO‘-II/ITbCH Ha TJIaBHYIO IaHeJIb.

— HepeKJ'[IO'—II/ITbCH Ha TaHeJib yIpaBJE€HHUs.

% | — JlepeknouuTbCS Ha NaHeNb U3MepPEHUH.
T =] (=
-|-:-: -|-:-: -|-:-: o
0 — TNOMECTHTh B TI0Je TepeMEHHOH COOTBETCTBEHHO 3HadYeHHe YHCIa T (3,1415...), e

(2,7183...) wam pesy/nbTaT MpeablIyUIero BHIUMCIEHHS.

= — BCTaBHUTb B BblpaXkKeHHE BbIOPaHHYIO (YHKIHMIO.

10

'E1| — nepeksouatesb popmMata 0TOOpaXKeHHs UMCE: C MJIaBaIOLIEH TOUKOH MJIH 9KCIOHEHLHAbHbIN.
00 |+

+.0 | oo

— YMEHBIINTb WM YBEJHUYHTh TOYHOCTh 0TOOpaXkeHHs (paspsaHOCTb) UHCe.

@ — Bx/ouenue / BHIK/IIOUEHHE peXXMMa «JIaBaKOLIeH MaHeaH». [lnaBawmas naHeab BCeraa pacroJara-
eTCsl MOBEPX APYTUX He MJIABAIOUIMX MaHesNed, faKe He OyIydd aKTHBHOH.

— 3aKpHITh TaHEeb.

X= — mnoJjie mepeMeHHOH. YCTaHOBJEHHOE 3[eCh UHCJO OyIeT MPU BBIUUCJAEHUSX MOACTABJIEHO B BbIpaxe-
HUe BMECTO MapaMeTpa «X».

®yHKUUA — BbIOOP CTAHAAPTHOH (PYHKLUHMH U3 CIMCKA.

Popmysia — MaTeMaTHYECKOe BbIpaXKeHHWe I BbiUMCAeHWEH. O TpaBU/IaX 3aMUCH BbIpaXKEHUH CM.
«Mcronb3oBaHue aMyJsTOpa CUTHANOBY.

Pesynbprat — pe3yJsbTaT MOCAEIHHUX BBIUHUCIEHHUH.

]

— BbIYUCJUTL Pe3YJIbTAT BbIpaKEHHUS.

48



4.3. Moaynb reHeparTopa

4.3.1. MpuHunn paboTsl Npnbopa B pexnme reHeparopa
Ha cxewme, npuBeneHHOH HMXKe WIIIOCTpUpyeTcs: pabota npubopa.

9 [acroms A J— g 4 Frimn ]
l B

aomon/pop mw
cueranaon Kanana’y

abnon/gopmul
cuenanaon kanans A

) :
- <—1f :

J L 2 |
Fopusonmmanvuoe Amava \Niopusonwmanvuee OHOPH“’I
Mmaaumabuposanye Oydepa (~liaaumabuposanyl qacrora II

J LI J LI T11tM
ep MmUKIIbH ©e Pasvax A ep muKIIbH 0e PazviaxB

uel | :

Macw mabup oea n Macu mabup 06a UGN,

I I

op Mup oea Hue 06 wez0 6y pepa da HHbIX I ! I ! ! l ! ! I ! I |

|a¢y3mda HIH bIX 6 MPUd op |

J L

| UHXD O HU3AYU , 30 MK & THEPAYUU |

J L

| epesa myex/ 0cma iH ORI HePaAyuUw |

JI7151 BBIpaOOTKH CHUIHAJIOB MCIOJIb3YIOTCS C/elylolie UCXOAHble NaHHBe:

1) [a6s0HbBl (OPMBI CHTHAJIOB;

2) TpeGyeMbie BBIXOIHBIE YaCTOTHI;

3) TpebyeMblii pasMax BBIXOAHBIX CHTHAJIOB;

4) Jlnuua umeroierocs 6yepa mamaTh npuoopa.

Ha nepsom sTane BbluucaeHui noaGupaercs HauMenblinee obuiee kpatHoe (HOK) mnst mepuomos mo o6oum
curHanam. ITocKoJibKy BO3MOXKHOCTH NpHUOOpa OrpaHUYeHbl MaKCHMaslbHOU AJMHUHON Oydepa mamsiTH, NPHU MHOA-
6ope HOK moryT aBTOMaTHUECKH KOPPEKTHPOBATBHCS UAaCTOTHI M TOHMUXKATbCS TUCKPETHOCTb MPENCTaBJEHHUS
¢opMbl curHasia. [lng ycTpaHeHUs] 3THX HexKesaTeJbHBIX 3(P(eKTOB I0/1b30BaTeJb MOXKET BOCIOJb30BaTbCS
BO3MOXXHOCTBIO PYYHOrO yIpaBjeHHs NpubopoM. B sToMm ciyuae 3amaioTcsl He 4acTOTbl, a HeNOCPeACTBEHHO
IJIMHBl 0y(hepoB U KPaTHOCTH 1IAGJOHOB.

B no6oM ciyuae, fajee NpoU3BOAUTCS FOPU3OHTaJ]bHOE MacliTabupoBaHue 11abaoHOB. TpeGyeMbli 11a6/10H
MPOTPaMMHO CTPOUTCS Ha 3aaHHOH AynHe Oydepa NaHHBIX.

[Tocne macmTabupoBaHMa 10 BpeMeHH IPOM3BOAMUTCS MacliTa0UpoOBaHMe IO BeJUYMHe pas3Mmaxa. B moay-
YeHHOM IlabJ/IoHe ONpefessieTcsl MaKCHMasbHbIH pasMax M HOPMHMPYeTCs [0 YPOBHIO, 3alaHHOMY I10/1b30BaTe-
jgeM. C teM xKe KO3((PUIMEHTOM KOPPEKTHPYIOTCS YPOBHH H BCEX OCTANBHBIX BBIGOPOK.

W3 noaroToBseHHBIX TaKWM 00pa3oM LIAOJO0HOB COCTaBJ/sieTcsl 0OMKN Oydep AaHHBIX, KOTOPBIH MO0 KOMaHIe
«3arpy3uTb» IepechlylaeTcsi B MaMsTh Iprbopa.

3anyck reHepalyd CHIHAJIOB MO 000MM KaHajlaM HAauHMHAETCS B COOTBETCTBHM C YCTAHOBJIEHHBIM PEXHMOM
CUHXPOHH3ALMH.

[Tocsie reHepaluK BCEro 3arHCaHHOTO MAaCCHBA NAHHBIX MPOUCXOIMT JMGO OCTaHOBKa reHepaumu (ecam ye-
TAHOBJIEH OJIMHOYHBIE pPeXuM PaGoThl), JMGO MPUOOP BHOBL IMepe3anyckaeT TeHepaluio NaHHbIX ¢ Hadaja
(HempepbIBHBIA peXxUM).

4.3.2. Hayano pa6otsbi

Ecnin Bam yno6Ho HaunHaTh padory ¢ mpubopaMm ¢ pexuma reHepatopa, oTkpoute meHio «[Tyck — Ilpo-

rpammbl —> AKTAKOM — ACK-4106» u sanycrure nporpammy «ACK4106 T'enepatop curHanos». Ha akpane
TOSIBUTCS TJIaBHAs T1aHeJ b IIPOTpaMMbl TeHepaTopa.
UToO6BI 3a1aTh CUTHAJBI TPeOYEeMOH (POPMBI:

. Bbl30oBUTe NaHesb peflakTopa CUTHa/la, HaXKaB KHOIKY ﬂ uiu «Penakrop» Ha ruasHo# nawneswu (1. 4.3.4).

. Ha nanenwm pemakropa curnana BoiGepute KaHas, (hopMy CHTHaja KOToporo Tpebyercs 3agath (m. 4.3.5).

. Ecin tpebyerca crannapthHas ¢opma curHana (cuHyc, TPeyrolbHHK, PSIMOYTOJBHHMK M T.II.), 3aiaiTe ee B

okHe «Popma;

4. Ecqin TpeGyeTcs HecTaHAapTHas (opma curHana, To 3amaite ee Bun (popmyny) B oknHe «Dopmyna», ycra-
HOBHTE NHMana3oH 3HayeHWH apryMmeHTa B okHax «OT» u «llo» rpadsl «/lMamasoH aprymeHTas, yCTaHOBUTE
KOJIMUeCTBO TOYEK Ha IepUof cUrHanla B rpage «JIUCKpeTHOCTb» U BbIOEpPUTE HYXKHBIH MeTOJ MHTEPIOJSLUH
B OKHe «MeTo HHTepPHOJISLUNY;

5. Haxxmure xHOnKy «[locTpontb»;

wW N —
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6. [Tocie Toro kKak BbIOpaHbl TpeGyeMble CHIHajlbl WJIW CHTHAJ, HEOOXOAMMO Ha)aTh Ha KHOIKY v I
«3arOMHATD MOJyYeHHBIH CHTHAJ».

[Tpu 3TOM B OCHOBHOM OKHE IJIaBHOH NaHEesJH U B OKHe pefakTopa 0ToOpasuTcs 3amaHHas (GopMma CHrHaja

IUIST KaXKJ0TO KaHaJIa.

7. AnanoruyHO MOXKHO 3anaTh (OpMy CHrHasia THna «purypa «JIuccaxy» MPOM3BONBHOrO BHAA, AJsST 3TOTO
BaM Heo6X0mMMO BK/IIOYHThL MaHe b «JlasepHoe moy» (m.m. 4.3.8, 4.3.27).

8. Ilnst Toro 4ToOBl MOCMOTPETh CBOMCTBA 3aJaHHBIX CHUTHAJIOB Ha)KMHTE KHOINKY «XapaKTEePUCTHKH» TJIaBHOH
navead. Ilpu stom Ha [IK mosiBuThCS naHenb «CBOHCTBA CHIHAJOB», B 3TOM OKHE I10Jb30BaTENb MOXKET
NPOCMOTPETh Pe3y/bTaThi MOATOTOBKH JaHHBIX I/l 3arpy3Ku B Oydep nputopa (4.3.4, 4.3.7).

9. Ecmiu Ber xotuTe m36ekaTh aBTOMATHYECKOH KOPPEKTHPOBKH IAHHBEIX, BOCIOJB3YHTECH BO3MOMKHOCTBIO
py4HOTro yInpaBJjeHHsd. Bbl MoxKeTe BpY4YHYIO BBICTABHUTb BCe, BKJ/IO4as CKpHITble, TapaMeTpbl CUTHA/lOB B
SIBHOM BH[E, He IoJsiarasicb Ha pa6oTy aBTOMAaTHUKH. [ 3TOro HCHOJb3yHTE MaHesJb PYUHOTO YIPaBJEHHS
npudopom (m.m. 4.3.10, 4.3.18).

10.TTocsie BbIGOpa M coxpaHeHHs IabjoHa (OPMBI CHTHAJA Ha TJIaBHOH MaHEJHW HYXHO YCTAaHOBHUTb YacTOTY
curnana (ot 100 MI'm go 10 MT'n), Besmunny pasmaxa (B BosmbTax), hasy (B rpamycax).

11.[lns nosyyeHus Ha 0GOMX KaHa/JaX CHTHAJIOB OIMHAKOBOH 4yacTOTHl (Mpu 3TOM (POPMBI CHTHAJOB MOTYT
ObITh Pa3UYHBIMU) HEOOXOMMMO yOpaTh rajsouky B okomke «Yactora» kanana «B» (. 4.3.4). Tlpu HeoGxo-
IMMOCTH TIOBTOPHTE MPOLeyprl 1o m.m. 1-6, 8-10 mist BToporo kKaHasna.

12.TToce Toro Kak Bce HeOOXONHUMble MapaMeTpbl OBIH BBICTABJEHBI, MOCJEIOBATEJIbHO HAXKaThb KHOMKH
«J10AI'OTOBUTD» u «3ATPY3UTh».

13.lnsi 3anycka reHepauuu curHajia Haxkatb KHONKY «3AIIYCTUTDb». B pesysnbrTate Ha BbIXOZE COOTBETCT-
BYIOLIETO KaHaJla MOABUTCA CHUTHAJ C 3aJaHHbBIMU IlapaMeTpamu, KOTOprI'/JI MO2KHO Ha6J’[IOIIaTb, IMOAKJIFOUUB
BBEIXOZIBI TeHEpaTopa K BXOZaM OCLHUJIorpada.

Bosiee monpo6Ho mopsimok paboThl ¢ NpOrpaMMoM reHepaTopa MNpeAcTaBjeH B AaHHOM PyKOBOJACTBe IpH

OIMMUCaHUKU KaxKAO0ro M3 PEXKHUMOB.
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4.3.3. Hactpoiika nosnb30BaTesibCKoro nirepgenca

[To/ib30BaTeIbCKUH HHTEP(EHC MPOrpaMMbl COCTOMT M3 Habopa paGoumx manened (oxon). Kaxnas manenn
COZIePKUT HAGOp YMPaBJSIOUMX 3JeMeHTOB (nanee — Y3), MO3BOJAINUIMX M0Jb30BATENI0 BJIUATH Ha PabOTy
IPOTrpaMMbl, H MHAHKATOPOB, 0TOOpPAaKAMIINX HEOOXOMUMYI0 MH(popMauuoo. B otandne ot Y3, Ha MHAUKATOPHI
M0JIb30BaTeNb HEMOCPEACTBEHHO BJHUSITH HEe MOXKET. DOJBIIMHCTBO 3THX 3/JeMEHTOB SIBJSIOTCS YAacTbIO CTaH-
naptHoro nHTepdeiica Windows U He TpeOYIOT CrielHaNbHbIX MOSICHEHUH 110 MCIIOJIb30BAHMUIO.

JInst ynpaB/eHHs] NPOrpaMMOH IOJb30BaTeJSb MOMKET TaKKe MCIOJb30BaTh KOMAaHJB! BBIIANAIONIET0 MEHIO
TJIaBHOU TaHeJH.

4.3.3.1. Hactpovika LUBETOBOVI CXEMbI

Jas toro, yro6bl Bel Morau uuTaTh rpaguueckylo HH(pOpMaUMI0 ¢ PabOuMX MaHesJed ¢ MaKCHMaJsbHbIM
yoo6CTBOM, B IpPOrpaMMe MpPeAyCMOTPEHa BO3MOXKHOCTB I10JIb30BATEJIbCKOM HACTPOHKM IBETOBOH cxeMbl. C
NIOMOILbI0 TaHeJU HacTpoeK Bbl MoxeTe BbOpaTh liBeTa pPas3/MYHBIX 2J€MEeHTOB rpacUyecKHX HHIUKATOPOB
(hoH, MMHMKM CeTKM, KpHMBbIE CHTHAJIOB, METKH KypCOPOB.), HauboJee MOAXOAsIMe A1 Barero pa6odero mec-
Ta.

Bel MoxKeTe co31aTh pasiHuHbIE IIBETOBBIE CXEMBI M BEIOMPATh UX C IOMOIIBI0 (DYHKUHH 3aIMHCH W YTEHHUS
KOH(DUT'YpaLHH TIPOTPaMMBL.

4.3.3.2. PacnonoxeHue pabo4ux naHenern Ha aKkpaHe

[Iporpamma COCTOUT M3 HECKOJNBKHX PabO4MX MaHeseH, KOTOpble SIBJASIOTCS OTHEeJbHBIMA OKHamu Windows
U MOTYT paclroJgaraTbCcs Ha 3KpaHe B J060M MecCTe COBeplUIeHHO He3aBUCHMO Apyr oT apyra. Korma Bel uc-
N0J1b3yeTe OJHOBPEMEHHO HEeCKOJbKO MNaHesed, paboTa C HUMH MOXKeT YCJOXKHSTbCS H3-3a HeJOoCTaTKa CBO-
6onHoro Mecrta Ha 3kpase. [l yIpOILIEeHHsl TOUCKA HYXKHOM NaHeJd MOXHO HCIIO/Nb30BaTh CJAeAyIOLIME CIelH-
aJIbHble BO3MOYKHOCTH.

4.3.3.3. «CBOpaynBaHne» 1 «pa3BopavnBaHnNe»
L[J'IH BbI3OBa 3TUX KOMaHJ HMCIOJb3YIOTCA KHOIKHA g/

B oTsnuume oT 0OQHOMMEHHBIX CTAHIAPTHHIX oNepanui oKoH Windows, 3TH KOMaHAB He yOHPAIOT OKHO C 3K-
paHa M He IPEeBPAllalOT €ro B 3HAYOK, a TOJIbKO YMEHbLIAIOT €ro BEICOTY, OCTABJsAS CTPOKY 3arojI0BKa U BepX-
HIOI0 KHOTIOYHYIO I10JIOCY, KOTOPBEIE OCTAIOTCSl HAa MECTe M MOTYT Jaxe ObITh aKTHBHBIMHM. DTH KOMaHIBI YHO0O-
Hbl, UTOObl BPeMEHHO OCBOOOIUTb MECTO Ha 3KpaHe 1Jis pacCMaTpUBAHUA JexKallUMX HUXKe NaHesed, IPH 9TOM
He yOupasi CBOpauHMBaeMylo NaHeJb U OCTaBJISIS €€ «IOL PYKOH».
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4.3.3.4. «[lnaatoiyme» naHesm

JLnst BbI30Ba 3TOW KOMaHAbl HCIOJIb3YeTCs] KHOIMKA-TIEPEKTIOuaTeNb @

[lnaBaoiias naHesb BCerha pacroJjaraeTcsl NOBepX APYIHX HelJaBalOLIMX MaHeseH, faxke He OYAydud ak-
TUBHOH. DTO CBOWCTBO IMOJI€3HO, Korma Bel XoTWTe MpOBECTH omepauyu ¢ (OHOBOH MaHes b0, HO He XOTHUTE
TEPSITb U3 BUAY MEHBIIYIO MaHeJb.

4.3.3.5. MHorosissikoBasi noaaepxka

B nporpamme npenycMoTpeHa BO3MOXKHOCTb BbIGOpa ONHOTO M3 IIpefyCTAHOBJEHHBIX WJH I10J1b30BaTe/b-
CKHX $13bIKOB MHTepdelica. lysi 3TOro Bce TEKCTOBble COOOLIEHHS M HAIIHUCH I0Jb30BaTeNbCKOTO0 MHTepdelica
IporpaMMbl BbIHECEHBl B JOCTYIHblE TEKCTOBble (halsibl: (paiy cooOlIeHHH mess.txt U HeCcKoJbKO (DaioB
Haamuced *UIR.txt, KOTOpble AOJMKHBI HAaXOAWTbCS B pabodyeM Karajore nporpammbl. [l1si 3aMeHbl, pas3ind-
Hble Ha0Opbl 3TUX (PalIOB 1Jis PA3JHUUHBIX S3bIKOB JOJKHBI HAXOAMTbCS B OTHEJbHBIX I10JKaTajorax, COIpo-
BOXKIaeMble (alsoM-omucaHieM language.dsc. IJTO TaKXe IPOCTOH TEKCTOBBIU (DalJi, comeprKallui BCero
yeTblpe CTPOKH: IepBas IpeACTaB/sieT COO0H UMS LIPU(TA, KOTOPBIH NOJKEeH HCII0JNb30BaTbCS AJIS 3TOTO S3bl-
Ka, BTOpasi — HU3MeHeHHe pasMepa wpudra (4TOOB OCTaBUTH pasMep MPUPTOB MPOrpaMMbl HEHM3MEHHBIM,
BBEJIUTE 3/1€Cb HOJIb, YTOOB YMEHBIIMTb Ha 2 MYHKTa — BBENHUTE: «—2»), TPeTbsl — Ha3BaHHE 3bIKA, U UYeT-
BepTasi — INpUMep TeKcTa 1Jis IPOCMOTpa [10J1b30BaTe/ieM MPH ero BhlOOpe.

Jl1st 3arpy3ku B nporpaMmy Bailero co6CTBEHHOro BapHaHTa TEKCTOBBIX PeCypCOB BBIIOJHUTE CJeLyIOLIHe
IIary.

- Hatinute B pabGoueM Karajsore InporpaMMbl aljabl HMelollerocsl $3bIKOBOrO Habopa mess.txt,
*UIR.txt U language.dsc U co3lalTe B APYroM KaTajore HX pe3epBHble KOIMH.

- BHecuTte HeoO6XxomuMble M3MeHEHHs] B (halJbl C MOMOLIBIO JIOOOTO TEKCTOBOTO PeNaKTOpa, Hampumep, C
MoMOIlbl0 mporpamMbl «BjokHOT», uUMemowelics B MS Windows. M3MmeHeHHsI cjienyeT BHOCHTb MOCTPOUHO,
caenst 3a TeM, 4TOObI KOJHYECTBO CTPOK B (paijie ocTanoch Hen3MeHHBIM. KoJudecTBO CHMBOJIOB B CTPOKE
(atia He mosKHO mpeBbaTh 260. [l1s BBO#a B TEKCT CHMBOJA ab3ala HCIOJMb3YHTe KOMOHHAIMIO CHMBOJIOB
«\n».

- 3amyCTHUTe NPOTPaMMy H IPOBEpbTE 3arpy3Ky HOBOTO sI3bIKa HHTepderica. Eciu pesysbTar okasascsl He-
YIOBJIETBOPUTENbHBIM, BOCCTAHOBUTE (halJbl S3bIKOBOrO Habopa U3 pe3epsa.

Jis  mosydeHWs pasJMUHBIX JIOMOJHHUTEJbHBIX SI3BIKOBBIX HA0OpPOB TOCETHTe CaWT B VIHTepHeTe
http:/ / www.aktakom.ru.

4.3.3.6. 3anucb n 4TeHNE KOHGUrypawumm rnporpamMmmsl

JI1s1 Toro 4ToOB! M0Jb30BATENIO He NPUXOAMJIOCH TIPU KaxKAOM 3alyCKe IIPOrpaMMbl 3aHOBO BLICTABJSATH Ha-
CTPOMKU CHCTEMBl, pealn30BaHbl HECKOJbKO (DYHKLMH COXPaHEHUS U 3arpy3Kd KOH(UIYpalHU CHCTEMBbI.

ITpu xaxknoM BeIXOZe M3 IIporpaMMbl HACTPOUKH CHCTeMbl coxpaHsaioTcs B (pallie default.cfg B paboyeM
kartajore. IIpu caenyiolieM 3amycke InporpaMMma 4utaeT 3TOT (paiy M BOCCTaHaBJ/KMBaeT HACTPOHKHU. Ecau 3ToT
(aism He oOHapyXe€H, TO YCTAHABJIWBAIOTCS HACTPOHKH MO yMOJYAHHIO M CO3[AaeTCs HOBHIA (pallsi HACTpOEK.
Honyctumo ypanauts ¢pain default.cfg A/ BOCCTAHOBJIEHUS OPUTMHANbHBIX HAaCTPOEK MPOrPaMMBL.

Kpome aBTOMaTHUecKOro COXpaHeHHS M 3arpy3kd HACTPOEK MOMKHO HCIIOJIb30BaTb KOMaHIBI «3amucaTb»
KoH(purypauuio 1 «[Ipountath KoHMUTrypauuo» MeH0 «Pala». DTH KOMaHIbl MO3BOJSIOT MOJb30BATEIIO 3aIHU-
CbIBaTb W YHUTAThb BPYUYHYIO pa3/HuHble BapHaHTbl KOH(MUIypalUUKU CUCTEMbl A/l CTAaHAAPTHBIX BAapUaHTOB pado-
THI.

4.3.3.7. BcTtpoeHHas cripaBo4YHasi cucrema

J1s Toro utoOBl BbI3BATb BCTPOEHHBIH (palyl CIpaBKM IIPOrpaMMBl, BOCIOJb3YHTeChb KOMaHIAaMH MEHIO
«CripaBkar.

4.3.3.8. BcnabiBawoLme rnoackasku

BenabiBarole MmoAckasku, B MEpBYIO ouyepelb, NpefHa3HauyeHbl AJs 00JeryeHuss 0CBOeHHsS paboTbl ¢ Mpo-
rpaMMOH HaYMHAIOLIUX [10Jb30BaTe/eH.

Bce asneMeHTH 110/1b30BaTeJbCKOr0 HHTep(eHca, KOTOpble MOIYT BbI3BaTh COMHEHHUSl B CBOeM Ha3Ha4YeHMH,
CHa0KeHbI KOPOTKHUMHU IMOSACHEHUSAMHU, KOTOPLIE IOABJIAITCA B Ma/J€HbKOM OKOIIKEe, €CJaU MOABECTU K 3TOMY
9JIEMEHTY KypCOp MBIIIX U OCTAaBUTb €ro TaM HEKOTOpPO€ BpeMs HENOABUKHDBIM.

Bcnnbnaa}oume MOACKa3KHu MOTYT OBbITb BKJ/IIOUEHBI HJIM BBLIKJ/IIOUEHHl C IIOMOIIbIO TTaHEeJM HACTPOEK HUJIH KO-
MaHno# «BcnsbiBatouine nonckasku» MeHio «Hactporiku». Ecau Bbl yxe xopouio 3HakoMmbel ¢ paGoTod mpo-
rpaMmbl, Mbl PEKOMEHAYEM OTKJ/IIOYUTbH 3TY OMLHIO.
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4.3.4. NasHasi naHesb
O6mut Bun naHesu H306pakeH Ha PHCYHKe HIKE.

~ioi
ain  HacTpokik TaHEnH Peskit | Crpaska
ENETL T REdC W 0N @)
rYnpaeneHde Kanan A
..... %‘:}Tma
q:'wanp = IBD Wy _Il
‘ﬂ" Jarpy=uTh F*aafwiéo: _‘|
2 : I 0 mE ’
@ JENYCTHTE Paza
_ |ﬁ _||
& OcTaHosuTE :
_— 7%, Penakrop | Q-Hapamepwcmm
Sangos——— KekanB
FPekiM Yacrota
[Henpepeigrein | |L49;E_|5_|'5j
cTodHMK i et
|P5L|HDM - "I 158 =
MoAspHoCTE )
I—Pﬁ Paza
4 Bocxogsumi = |’5 r _||
B HD._D.I'D'TDBMTI:.' "'.;, FenakTop | 7] HEPEKTEOKCT KM
I v

I/IHCprlvleHTaanble KHOIMKMN

— BBIXOJ U3 NIPOTPAMMBI.
— 3arpysuTb 3alMCaHHbIA paHee (ai1 nanHbIX (cM. «3amuch U uTeHue (akIoB JaHHBIX>.

— COXPaHHUTb MOCJENHHE MOArOTOBJIEHHbIE [JIst 3AMMCH B NpU6op naHHble (CM. «3amuch U uTeHue (aki/ios
JaHHBIX».

— Pacneuartka n3o6pakeHUsl CUTHAJOB.

dg [0 &

— IlokasaTtb maHesb pefakTopa CHrHaJA.

e
Loy |

— IloxasaTpe maHenb KanbKyJasiTopa (GopMmydi.

— IlokasaTb maHe/ b CBOHCTB CHTHAJA.
— IloxasaTh maHesb «Ja3ePHOTO LIOY».

— IlokasaTh maHesb HACTPOEK.

S

— IlokasaTb maHe/b Py4HOTO yIpaBJeHHUs.

=

| — TlokaszaTb maHesb pefakTopa GUTOBBIX MOCJAENOBATENBHOCTEH.

— DBbI3BaTh CIpaBKy NporpaMMbl U OTKPBLITb €e Ha CTPaHMLE «COAep:KaHHe».

— DBbI3BaTh CIpaBKy NpOrpaMMbl U OTKPLITb €€ Ha CTPaHHLE «I1OUCK».

| %le

— IlokasaTb OKHO CO CBEIEHHSIMH O MPOTPaMMe U TPOU3BOMHUTEE.

Ynpasnexune
@uiabTp BBHIKJI./BKI. — BKiodeHue / BLIK/IIOUEHHE aHANOrOBOTO (DMIbTPA HM3KMX YaCTOT BBIXOAHBIX CHIHA-
JIOB.
3arpy3utb — 3arpy3nuTb NOATOTOBJEHHEIE TaHHBIE B IIPHOOP.
3anycturb — IlogaTbh reHepaTopy KOMaHIy paspelleHHs 3alycKa.
OcraHoBuTh — OCTaHOBUTH TeHEPALHUIO CHUTHAJIOB.
3anyck
Pexum — BroiGop pexxuma 3anycka (OIHOKPATHBIH, HENPEPHIBHbIN).
UcTouHuK 3amycka — Bribop ucTounuka sanycka (py4Hoi, BHEUIHUH).
IMoaspHocTs — BuiGop moasipHocTy curHana 3amycka (BOCXONSAWKE, Cralaolumi).
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IoaroroButh — PaccunraTh maHHble 151 3arpy3ku B Gydep npubopa (cm. «OO6ume NpUHUMIBL paBOThl MPH-
6opa»).

Kanan A (B)

Yactora — PeryaaTop 4acToThl BBIXOAHOTO crHasia 1o Kanamy A (B). Tlosb3oBatesnb MOXKET 3aiaTh JIOOYIO XKe-
naemyro yactory B muanasone ot 0,1 Tu mo 10 MTu (mexny mocnenneil uudpodi U pasMepHOCTBIO JOJKEH
ObiTh npoGe). [Tocsie moaroToBKM naHHbIX 3arpyskd (kHomka «[ToAroToBUTB») B 9TOM Mosie GyneT BbiBeIeHa
peasbHasl 4acToTa IeHepUPyeMOro CHUrHaja, Omkaiiias K TpeyeMOH M3 BO3MOXKHBIX 1JIs1 IpHOopa IpH Hpo-
YUX 3aaHHBIX ycoBUsX. CIipaBa OT peryJisiTopa 4acToThl KaHana B pacrosoxkeH Takxke 4eKOOKC, MO3BOJSIO-
LU,I/Hjl BKJIIO‘-II/ITI)/BI)IKJHOT-II/ITI) 6JIOKI/IpOBKy YAaCTOThI 3TOro0 KaHaJia (S— BKJ/IIOYHUTb 6J'[OKI/IpOBKy, M — BBIKJIIO-
uuTh 6JOKUPOBKY). Ec/i 6/10KMpoBKa BK/IHOYEHa, 4acTOTa M0 KaHaly B aBTOMaTHYeCKH yCTaHABJIMBAETCS PaB-
HOM YacToTe KaHasa A B stom cjydae 3HaA4YUTEJIbHO YIIPOLIAIOTCSA BbIYUCJIEHHS MPHU MMOATOTOBKE NAHHBIX CHUI-
HaJ/IOB U YMEHbIIAIOTCS BHOCUMbBIE TIPU 3TOM HCKaKeHHS B I/ICXO]leIIU/I 11a6JI0H CpOprI CHUrHaJia.

Pasmax — PerynsTop pasmaxa BBIXOIHOTO cHrHaja mo KaHany A (B).
3ameuaHwue. 37ecb U Be3jie Jajee HUCIOMb3YeTCs pasMax CHrHaJja MPOH3BOJBHOH (opmel. [lon pasmaxom

CHUTHaJIa HpOI/ISBOJIbHOI:I CpOprI NOHUMAETCA pa3HULA MexXNy MaKCUMaJbHBIM M MUHHMAJbHBIM €ro YPOBHSAMH.

[Tpu sToM, ecnu Bbl 3ajamuTe reHepanyio CHHYCOMWAANBHOTO CHIHaJa ¢ pa3MaxoM O B, uaMepeHHOe BOJMBTMET-

POM CpelHEKBafpaTHUecKoe 3HaueHHe Ha BHIXOJE reHepaTtopa GymeT cocTaBasaTb 1,77 B.

®asza — Perysatop hasbl BbIXOAHOrO curHasa no kanaay A (B). Moxer 6bITh ycTaHOBJEHA B Mpefesax OT —
360° mo +360°.

I'padpuk — I'paduyeckoe HzobparkeHue TeKyluero mabdjoHa hopMbl curHana no kanaay A (B).

Penakrop — Bbi30oB maHenu pemakropa cUrHaJja.

XapaKTepuCTUKH — Bbl30B NMaHe/ M CBOMCTB CHTHaJja.

4.3.5. MNaHenb penakTopa curHana
O6mut Bun naHesu H306pakeH Ha PHCYHKe HIKE.

~ioix)
BixEmSHBS TR
—PegaKTHpoEaHMeE—

q:upmgnq;p -abs (¥

Pgpra;

Huara=oH apryMeHTa:
O }:1 oo j Na: |1 j! TR, MoctpouTs
iy - =Kanan;
.-.D.ME:K_[JETHDI:TI:_|1DDD jl ‘ cA @GR

e
MeETOon MHTERNOAALKMK. |nMHeHHaS| j i /
b

J=riifex =
v | x|

TREUFONEHME

KHornoyHas naHesb

~m
‘mm| — [lokasaTb raBHYIO TaHeJb.

— BricTaBUTb «HYyJeBBIE» CHUTHAJBI 10 0O0UM KaHaJaM.
— IloxasaTe maHenb KanbKyJasiTopa (GopMmyi.

— Tloka3aTb maHeJsb penakrtopa OUTOBBLIX MOCJEI0BATEIbHOCTEH.

— OTKpHITh (DAl TAaHHBIX.

ﬂ — 3anucath JaHHbBE B (auI.

'ﬂﬂ — CoXpaHHUTb JaHHBIE 110 BBIOPAHHOMY KaHa/ly Kak (aia TabynupoBanHoi (yHkuuu (cm. «[Tanesb kasb-
~ KyJaaTopa hopmy.»)

5 — 3arpysuTb cHUrHa/i u3 Qaina gaHabix ocuusorpaga ACK-3106 unu ACK-4106.

®opmysa — MareMaTHueckoe onucaHue (GOPMbl CHTHaJA.

Ot — HuxHui npeses BbIYUCAEHUH.

Jdo — BepxHuil npenes BHYUCACHUH.

Kanan — Bui6paTb KaHaa /151 peJaKTHPYeMOro CHUTHaJa.

54



JduckpeTrHocTh — BbHIOpPATh KOJIMYECTBO TOUEK /151 NIPeACTABJAEHUS JAaHHOTO I1a6aoHa (hOPMBL.

“ &y Mocipoute | Byyyeants # u300pasnuTh GOpMy CUrHaJa.

Metoa uHTepnoasanuu — BpiGop MeTofa rOpU3OHTA/IBHOIO MaclITabUpOBaHMUA AaHHOro wwabJjoHa (hOPMBL.
BuiGupaiite «OTCYTCTBYeT» IJIsi CUTHAJIOB C MAaKCHMAJbHO KPYThIMM (hpoHTaMH (Takux, Kak MeaHp),
«MHEHHas» — [/ CHTHAJIOB, COCTOSIIMX M3 MPSMOJHHEHHBIX OTPe3KOB (Hampumep: TPEyroJbHUK HJIH
nu/a), «apabonuuecKas» MM «aBTOMATHYECKHUH BbIOOD» JUISi CHTHAJIOB CJOXKHOH (POPMbI, BKJIOYAMOLIMX
KPUBOJIMHEHHblE YUaCTKH.

[paduk oTo6paxkaeT mWa6JOH reHepUPYEMbIX CHTHAJOB M I03BOJIsieT BPYUHYIO 3a1aBaTh ux (opmy (Hapucyiite
HYXKHYI0 (DOPMY MBIIIKOK).

PenaktupoBaHune
Popma — CraHzapTHEe (HOPMBI CHTHAJIA.

‘// — CnByr curuasa.

1=+ | — Topuzonransuas uuBepcus.

—— ]

=] — BeprukanbHasi uHBepCHS.

[l +['I} — ropusonranbubii MacmTat.

[ — Bepruxanbubiii MacmTat.

=+ Jlo6GaBuTb CIydalHBIH MIyM.

v | — 3anomuuts T0JIy4YeHHbIH CUTHAL.

X | — OrmenuTs HesaroMHeHHbIe H3MEHEHHS.
WHCTPYKIMH MO HCIIO/Bb30BAHHIO PENAKTOPa CUTHAJNOB CM. B paszene «Beibop ¢opMel curaasas.

4.3.6. lMaHenb kanbkynssTopa popmyn
O6mut Bun naHesu H306pakeH Ha PHCYHKe HIDKE.
Kanbkynatop dhopuyn _|'|_ |5]

ERT B =
b

{1.23456739000000E+000 =
PUHKLIA:

iaﬁconmmaa BENMHMHE (MOOYne] x ;l
Popryns;

lsin (pi**exp (-abs ()

Fesynetar:
%1.9552??100594?05001 | (S Beiucante

Onuvcanve Y3 n nHaAnkaTtopos

-E
E8 | [lepeK/I0UMTLCA Ha IMIABHYIO MaHeb.

T =] ez

+4| +4| +4| — [lomeCTHTb B TOJIE MEPEMEHHOH COOTBETCTBEHHO 3HadeHue umcaa T (3,1415...), e (2,7183...)

WU pe3yJJabTaT NPEeAblAYIIETrO BbIYHUCJ/ICHHUS.

i — BcTaBuTh B BhlpaxKeHHe BHIOPAHHYIO (YHKLHUIO.

o - [Tepekniouatesib (hopMata 0TOOPaKeHUS YHCeJI: C IJIaBaloled TOUKOH WJ/IM 3KCIOHEeHLHAJ/bHBIH.

%0 | o | — YMEeHBILIUTD WM YBEJHYHUTH TOUHOCTb 0TOOpaxeHus (paspsioHOCTh) YHCE.

E — Bruouenue / BbIK/IIOUEHHE DeXXUMa «IIaBaloOLIed naHesu». [l1aBawowas naHesab BCEra PacrosaraeTcs

NOBepX IPYTUX He IJaBalOLIMUX NaHeseH, naxe He OyAy4d aKTHBHOM.

— 3aKpHITh TaHEeb.

X= — [losie mepemMeHHOH. Y CTAaHOBJEHHOE 3[€Cb YUCAO OYIET NMPHU BBIUUCAEHHUSX MOACTABJIEHO B BbIpaXKEHHUE
BMECTO IlapaMeTpa «X».

®yukuuda — Bbi6op cTaHAapTHOHN (DYHKLUHH U3 CIIHCKA.

®Dopmysna — MaTeMaTHuecKoe BBIpa)KeHHe MJs1 BbluucjaeHHH. O TmpaBWJax 3amMMCH  BbIPAXKEHHH CM.
«HMcronb3oBaHue aMyJsiTOpa CUTHANOBY.

Pesyabprar — Pesysbrat nmocjefHUX BBIUUCIEHHUH.
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S Beigienifte

— BeuncanTe pesysnbrat BeIpakKeHHUS.
[TpaBuna sanucy MaTeMaTHYECKUX BhIPa’KeHHH H3J10kKeHH! B 1. 4.2.28.

4.3.7. NMNaHenb cBOMCTB CUrHana

C moMmoIpio 3TOH MaHe H MOJb30BaTENb MOXKET TPOCMOTPETh PE3YJbTAThl MOATOTOBKU TaHHBIX IJIS 3arpys-
K1 B 6ydep mpubopa.
4.3.7.1. OnucaHve Y3 n nHankaTtopos

SRR
LT

| — Tlokasatb [JIaBHYIO TaHeJIb.

S| T | UA S| — KdomkM ynpaBieHUs TOPU30HTa/lbHBIM MacliTaGoM rpacuka mpocMoTpa AaHHbIX. Ilocue-

J0BaTeJ/IbHO: PacTAHYTb rpacuk 110 FOPHU30HTaNH, MCXOAHBIM MacluTtad rpaduxa, cxkaTb rpaduk M0 ropu-
30HTaJ/H, 110Ka3aTb BeCh Oydep AaHHbIX.

4.3.7.2. OTobpaxeHne pe3y/ibTaToB
Bkianka «Bum» nmokasbiBaeT BUI CUTHAJI0B 10 000OMM KaHaJjaM B OIHOM MacliTtale.
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Bkianka «MMmyabc» nokasblBaeT pe3yJ/bTaThl U3MepPeHHH MMIYJbCHBIX [1apaMeTpoB.

7 EBDHETBB CHrHana - iD!.EJ
El e =
% Bun i CneKTpi' & HéMEpEHMQl
e e =
A v B H [MapaMeTpel YCNewHD DNpeaE NeHk E«
' I_IapaME'rpu— -

AMTAWTYOE: 2 34B2 B
Pazmax: 2 44?8 B

HTEpBan (EEE): 1250

Komeo neprogoe: ||

'-Iamma'@ Kl'u,

O1p. EHIBPOG %4: '3 273 MNepHog; | EDEI MEC

Cpeones: '1 25186
Ck3: 1 EEE? El
C1. ABEHaLma; | 1 1728

OTH. 4. UHAYneoa. %4 -.44 A5

Bp. HapacTaHusa: '1 1919 mke

34628 |
4788 |
1054 |
T
kenpans: '1 258 | 0n. WMnyneea: 222,27 MKC
|
|
]

=3

[NacT, YpoEEHE
4652606 |

KDaq:-q: H.

|5? L

'—Iar:TDTa

':IpDBeHb
|33 073 a6

Bkianka «M3MepeHHUsl» I10Ka3blBaeT Pe3yJbTaThl MU3MepPeHHH LU(POBOro «BOJNBTMETpPa» U BBIUUCJAEHHUH (ha3o-
BOTO CJIBHUTa.

= =]
==
—BaneTMeTh: 5
A, B
CKa:[1 76828 | 1___7_5?_3_5_7|
AvmnuTyas: 250066 lsoses
Cpeanee:(977.04K8 | [26966mkE
—tbazoswd cogur————— — - -
EauHMLE
" PanuaHe
@ [paoyckl
U [pagMeHTEl
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4.3.8. lNaHenb «na3zepHOro wioy»
=lojxi

—FPeoakTupoEaHHe

Bopra:

4.3.8.1. OnucaHve Y3 n nHankaTtopos

e
_:i?;| — [lokaszaTb raBHYIO TaHEJb.

X

— OuncTuTh n306parkeHHe.

ﬂ — OTMeHUTb MoC/eqHee NeHCTBHE C H300paXKEHHEM.
-

J — OTKpHITh (Dalisl TAaHHBIX.

H_ — 3anucath JaHHbE B (auI.

4.3.8.2. PenaktupoBaHue
Popma — Bri6op 0HOK U3 CTAHAAPTHBIX (HOPM.

‘ // — CnBur ¢urypsl.
;fli\l‘;] — T'opusonTanbHas UHBepCHS.

!
=) BeprukanbHasi uHBepCHS.

o o
_JL_ELJ — T'opusonTanbHbll MacluTad.

> .
It — Beprukanbublil MacluTad.

. .
— | — [loBepHyTb H300pakeHue Ha 3aJaHHbIA YroJ

_.‘f’_.l — 3anoMHHUTh NOJydeHHYI0 (urypy Jlnccaxy.
__x.._.l — OTMeHUTb He 3allOMHeHHbIe H3MEHEHHS.

[TosicHeHU$1 MO KCIMOJMB30BAHUIO CM. B pa3zese «lcmosb3oBaHre (PYHKUUH «1a3epHOE MIOY».
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4.3.9. lNaHenb HacTpoek
O6mut Bun naHesu H306pakeH Ha PHCYHKe HIKE.

4.3.9.1. Bknagka «O6éwwme»

x|
===

d IEZﬂ-l_l{lREll 2 Ueetossa Em_cé'r**iﬁ_'

OaBYUHBAHME COBBITHM

v

&3]

"Bennseaiuya" noockask

&

BanoMUHATE NONmKEHKE pRECUYME NaHE ek

-

BLIKAMUATE FEHERAT 0P NRK BLXOOE

]

HepHo-Benga neyuaTs.

OsByunBaHue COOBITHI — PaspeluTh HCIO/b30BaTh 3BYKOBbIE COOOIIEHHS MPOrpamMMbl (KOMIbIOTEp 10J-
KeH ObIThb OCHalleH ayadocucTeMol). He BausieT Ha ucmo/b3oBaHHe 3BYKa I/l CTAHAAPTHBIX COOOLIEHHH
Windows.

«BcnapiBaomue» MNOACKa3KM — lcrosb3oBaTh BCILIbIBAIOLIME IIOANHUCH 3JE€MEHTOB I10J1b30BaTe/IbCKOr0
uHtepdeiica nporpaMmMel. Ecau Bel xopoilo 3HakoMbl ¢ pa6OTOH NpOrpaMMbl, Mbl PeKOMEHIyeM OTKJIIO-
YUTb 3TY OMNLHIO, 1JIs yCKOPeHUs paboTbl NPOrpaMMbl U MCK/IOUEHUS BU3YaJ/bHBIX NOMEX.

3anoMuUHATh NMOJIOKeHUEe paboynx maHeJged — 3anmoOMHUHATDH IIPH BHIXOJE W BOCCTAHABJMBATH IIPH 3allyCKe
IporpaMMbl I0J10KeHHe paboyuX MaHeJsew.

Bbika0uaTh reHEpPaTOp MPH BbIXOAEe — ABTOMAaTHUECKH BBIK/IIOUATb FEHEPALHIO CHUTHAJIOB MPHU BbIXOLE M3
IPOrpaMMBl.

YepHo-Oenasd meyarb — ONTHMH3HPOBATh NPH pacredyaTke H3oOpakeHWe MJis uyepHO-Oesiol medatH. [Ipu
UCII0/Ib30BAHUU LBETHOTO NPUHTEPA CHUMHUTE 3TY METKY.

4.3.9.2. Bknagka «TexHuka»
x
= EE
X GRume ] TexHuka | 2 lpetoeas Eb;'ﬁi**i’a'

EFP UHTEpgEis I Mooo#auTe, MoeT _-J

NpOBEpKA CBASM. .
Aﬂpacnpwﬁopalﬂ 3:

EF‘P,&upeclUXE?E 3:
=]

EPP unrepdeiic / USB unrepgeiic — Ilepexnouarens untepderica mexay npudopom u I1K.

Anpec npubopa — 3anaet WHIUBUIYyaJTbHBIN anpec yctpoucTBa ot 0 mo 31, onpenensercs mepeMblYKaMH Ha
nsate npubopa. Ilpy Beycke mputopa H3TOTOBUTENEM yCTaHOBJIEH ampec 31.

EPP agpec — Anpec HCIO/Ib3yeMOro napasiesbHoro nopra (ecTHaauaTepudHoe YUcsio, oObdHO 378).

— Knomnka tectrpoBanus cBsizu. VamepsieTcsi ckopocTb 3anucH JaHHBIX B npubop. PesysbraTsl mpoBep-

KH 0TOOPaXKalTCsl B TEKCTOBOM OKHe HHxKe. [IpU3HAaKOM HEYHOBJETBOPUTEJNbHOrO KauecTBa CBSI3U CJEMy-
eT CcuMTaTh CKOPOCTDb 3anucH AaHHbX MeHee 100 K6/ c.

59



4.3.9.3. Bknagka «LiBeToBasi cxema»

x

"g

@HEE

.2 Qﬁ"um_e' il TexHuka i?{;__us_amaaﬂ_cxxn_éhfiai

pan rpapucs [
faHan B

MAHWM CETKA -
Purupa . [N
Kypcop

[To3BossieT 3amaBaTh ynoOHBIE MOJB30BATEJIO [[BETA PA3JIUUYHBIX d/MeMeHTOB rpaduka. lemuok seBoit KHOT-
KOHU MBILIM — BBIOOD LBETA, LIEJTYOK NMPABOM KHOMKOH MBILUIM YCTAHABJMBAET LIBET 110 YMOJIYAHHIO.

4.3.10. NMNaHenb py4HOro ynpaBseHns
O6mut Bun naHesu H306pakeH Ha PHCYHKe HIKE.

I_[mquHue ynpasneH+e npybopom = |E|I£I
L B
“HnpagneHue —Janyck ~HanHEle
7 TakToead yactoTa | | AavHa cUrHans
I Bebinl it (80 hry 2 A B EAL=
Bepon & Peskiit KpatHoote A Yactota A
IHenpepblBHblH "-'] [1545 j |1-UUE My |
B FarpyzuTe | VicToummIg KpatHocte B Yactora B
i ~| | [ [1500 =) 916Kl
#% 3anycTuTe | IPHHHDH J | :|| el |
= [onapHoCcTE
OCTaHOEWTE |_+— Bocxomaui 'l \Ex, MogroToedTh

4.3.10.1. YnpaBneHne

®uabTp BBHIKJI./BKA. — BK/IOUeHMe / BHIK/IIOUeHHe aHa/J0roBOro (UIbTpa HU3KHUX YacTOT BBIXOAHBIX CHIHa-
JIOB.

Brixon 5 B/20 B — Bkiiouenue / BLIK/IIOUEHHE YCUINTENS BBEIXOMHBIX chrHanos (toabko ans AHP-3122).

3arpy3uts — 3arpy3uthb MOATOTOBJIEHHbIE NTaHHbIE B MPUOOP.

3anyctutre — [logaTe reHepaTopy KOMaHIy pas3pelleHHs 3ammycka.

OctraHoBuTh — OCTAaHOBHUTH reHepAalHIO CUTHAJMOB.

4.3.10.2. 3anyck

TakToBas yacroTra — BbI60Op TaKTOBOK 4acTOTHI (4aCTOTHl AMCKPETH3ALKMH) TeHepaTopa.
Pexum — Bri6op pexxuma samycka.

HMcrounuk 3amycka — Bri6op HCTOUHHKA 3amycKa.

INonsipHOoCcTh — BrIGOD JIOTHKHU 3amycKa.

4.3.10.3. [aHHble

Hauna curnana — O6uwmi o6beM Oydepa B mamsTh npuGOpa, UCIOJIL3YEMOrO /ISl 3aMUCH NaHHBIX (B Bbi-
6OpKax).
KpatHocts A (B) — KosiM4ecTBO BIHChIBaeMbIX B 00mui 6ydep ma6aoHoB GopMbl o Kanaty A (B).
Yacrora A (B) — IlokasbiBaeT 4acTOTy BBIXOAHOTO CHMrHama mo kaHamy A (B), cOOTBETCTBYIOLILYIO YCTaHOBJIEH-
HBIM T1apaMeTpaM JJTHHBI ¥ KPaTHOCTH.
IloaroroButh — PaccuntaTh naHHble /s 3arpysku B Oydpep mpudopa (cm. «O6uime npUHUMIB PaGOTHI MPH-
6opa»).
[TosicHeHHs1 K mapameTpaM, HCIIOJNb3yeMBIM AJISI PYYHOTO YIIpaBJeHHs NMPUOOPOM, CM. B pasmene «Pydnoe
yIIpaBJeHNE».
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4.3.11. NMNaHenb pegakTopa 6UTOBbIX NOC/IEA0BaTEJ/IbHOCTEN
O6mut Bun naHesu H306pakeH Ha PHCYHKe HIKE.

m]_nh‘PEAaKTDD BUTOBLIN NOCNE AOEATENb " =] 7
B xE|SH &= ==
Yposene "0 Hpoeene "1
258 = fa5p =l
l258 =1 [258 =
oooo |joo 01 0z 03 04 05 06 07 08 09 04 OB OC OD OE OF
ooio |FENEEE co ss

NI

[Tanenb cayXHT AJS CO3MAHUS, NIPOCMOTPA M pelakKTUPOBaHHUA HeOOJbIIMX 6I/ITOBbIX (haiisoB, UCIIONB3Yye-
MbIX B KauecTBe aprymenta ¢ynkuuu binfile (file, x) (cm. paspen «[eHepauus uMdpoBOro curHanas).

Onuvcanve Y3 n nHankaTtopos
ZZ=| — TI0KasaTh IVIaBHYIO TaHeJsb
£7 | — ypmanuth BCe NaHHBIE
— II0Ka3aTb MaHeJb KaJbKyJasTopa (GopMys
— OTKpPbITb OUTOBBIH (hali
— 3anucaTb OUTOBBIU (aka

— HaWTH NOACTPOKY B TeKCTe OUTOBOH MOC/AEL0BATENBHOCTH

— KOIIHMPOBATb JaHHLIE B MaHEeJNb PeIaKTopa CHUrHaJja
YpoBeHb «0» — HanpskeHHe, COOTBETCTBYIOLIEe YPOBHIO JIOTUYECKOIO HYJIS
YpoBeHb «1» — Hanps:keHHe, COOTBETCTBYIOLee YPOBHIO JIOTHYEeCKOH eIMHHIIBL.

Huxe pacrosoxkeHbl fBa TeKCTOBHIX Ioss. [IpaBoe comep:KHUT TEKCTOBOEe IpelcTaB/eHHe pelakTUpyeMOH
OGUTOBOH MOCJEN0BAaTENBHOCTY B BUJE IOCJAEN0BATENbHOCTH 0AHTOB, KaxKIbld 0alT HM3o00paxaeTcs ABYyMS lie-
CTHaJLATEPHUUHBIMU LHA(pamMu, 6aWThl OTAENSIOTCS OPYr OT Apyra npobesnamu. JleBoe mosie Mmoxkas3biBaeT IIecT-
HaauaTepuuHbli anpec (HoMep Mo mopsinKy GaiTa B (padisie) MmepBoro 6aiiTa B COOTBETCTBYMOLIEH CTPOKe Mpa-
Boro mnous. His Toro, 4ToObl 3aaTb HYXKHYI0 OUTOBYIO I10CJIEL0BATE/]bHOCTb, BIHIIHTE IOCJAEA0BAaTENbHO
HyXHble 6aliTH B IIpaBOe TEKCTOBOE MOJIe W Ha)KMHUTE BHHU3Y KHONKY «OGHOBHTB» HJIH IPOCTO Haxkmute Enter
Ha KJaBHAType - BBEIAEHHBIU TEKCT OyIeT pacro3HaH, MepeBeleH B 6UTOBYI0 (opMy U oToOpakeH Ha rpaduke
BHU3Y NaHeJH.
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4.3.12. KomaHagb! BbiNnagarwoLlero MeHio

CTpyKTypa BHMATAIIMX MEHIO IJIABHOH MaHeJH JaeT HanGosee IMOJHBE BO3MOMKHOCTH JJIS YIpPaBJIeHHS
IIpOrpaMMOH.

4.3.12.1. MeHio «Pavin»

_'_F_l: YTeHHE JaHHbLLE: s haking, . el

H FaMMCE: AaHHBIX B Bann.;, ctri+s.
FankcaTe KopbHrypaLnm. ..
MMROHHT AT KOHBHrY DAL,

24 Meqats hrl+P
HacTpofikca nedaTH. , ,

|) MpocMoTp neyath. .,

ﬁ Beixog, Chel+Cy
3anuch (uTeHue) aiiaa AaHHBIX...— BBI30B IMAJOrOBOrO OKHa /i coxpaHenus (3arpysku) Qariaa nau-
HBIX.
3anucath (MpounTaTh) KOH(MHUrypaumo... — Bbi30B 14anorosoro okHa st coxpaHenust (3arpysku) Qai-

Jla HaCTpOoeK MNpPOrpaMMBl.
ITeuatr — Pacneuarars Ha mpuHTepe M300pakeHHWe CHTHaJ/a Ha rpauKe W TeKylIMe HACTPOUKH mpHubopa.
Hacrtpoiika meyatu — Bri3biBaeT 11anoroBoe 0OKHO HaCTPOEK IPHHTEPA.
IIpocmoTp meyatu — Bbl3biBaeT OKHO NpeJBApPUTEJNbHOIO IIPOCMOTPA CTPaHULBI AJ1s [eYaTH.
Brixon — 3aBepiueHue paGoThl ¢ MPOrPaMMOH.

4.3.12.2. MeHio «HacTpoukn»

"ﬂ AononHuTensHEE HACTpoRKK. . (Chel+D

JomonHuTe bHBIE HACTPOUKU — I10KA3aTh MaHEJ b HACTPOEK NPOrPaMMBI.

4.3.12.3. MeHio «lManenn»

L_E_ [ NaEHaA NaHenb Chr-Fi
:r’:-:; [aHent peAakTopa tHrHana Chrl+F2
47 MaHene kanekynatopa dopryn  Cr+F3
m [MaHENE CEOHCTE CHrHANa ChrlHF4
. Marenk "nasepHoro woy" Ctrl+F5
'}{! MMaHenk HacTRoek i B

b:}_ [laHenE’ pyHHORO YHipasneHHa Chel+F7

CopepXKUT CIHCOK OCHOBHBIX pPabouuX NaHesed MPOrpaMMbl. [IHKTOrpaMMbl OTKPBITBIX B TEKYIIHH MOMEHT
naHesled U300paXKaloTCsl «yTOIJIEHHBIMU».

4.3.12.4. MeHio «Pexum»
@ DiuManorpad

%8 orupnnorpad-aHanisaTop
il remepaTop crHanoe
lld MsteprTensHer soMnnerk

JlaeT BO3MOXKHOCTb NepekJ/04aTbcs B Jpyrue NOCTYIHble pexXuMbl paboTbl mpubopa. Tekylllee NpUIOKeHHE
3aBepluaeT pabOTy C annapaTypod M BBEI3HIBAET APYroe MPUJIOXKEHHE, yKa3aHHOe MOJb30BaTesNeM.

4.3.12.5. MeHio «CnpaBka»

&) Conepsanie F1
k_? Mouck e cnpaske..  Shift+F]

Wenonesoeandve copaskm
j,.-' O nporpardrie,,.
Coaepxanue — [lokasatb or/iaBneHue (paija CripaBKH.
ITonck B cupaBKe — OTKPBITh BKJAAKYy MOHUCKA MO KAIOUEBOMY CJIOBY B (hakye CIpaBKH.

Hcnoab3oBaHMe CIpaBKH — I10Ka3aTh WHCTPYKIHH 110 HCIIOJNb30BAHHIO CIIPaBOYHOH cucTeMbl Windows.
O nmporpamme — BBHIBOJ KPAaTKHUX CBeJEeHHUH O Nporpamme.
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4.3.13. Bbi60op ¢popMbI cUrHana

Jl1st BeiGopa (opMbl BEIXOJHOIO CHUTHAJ/a BOCIOJb3YHTeCh MaHeNbl0 pelakTopa CHrHaJa.
Jnst onrcaHus cUTHa/MA B 3TOW MaHeJ W Bbl MOXKeTe HCIOJb30BaTh TPU criocobda:

- Boi6path 0OMH M3 CTAHIAPTHHIX CHTHAJOB M3 BbIMAAOIIEro cnucka «Popmas.

- 3amaTb cuWrHal B BHIE MaTeMaTHYecKoH (hopMyJel B cTpoke «Dopmysa». [IpaBuia 3anvcy MaTeMaTH4eCKHX BBI-
pakeHWH Uit STOTO 3JeMeHTa ONHKCaHbl B pasnene «[laHesnb KamabKyastopa (GopMyJ».

- IlpocTo HapucoBaTb HYXXHYyI0 (GopMy MbIIKOH Ha rpaduxe. UToOb NPOBECTH HeNpepblBHYI0 KPHUBYIO, Ha-
JKMHUTE JIeBYIO KHOIKY MBIIIM W MpOBeJuTe KypcopoM Mo rpaguky. UroObl NpoBecTH INPSIMOH OTPE3OK,
1IeJKHUTe JIeBOM KHONKOHM B Hauase OTpe3Ka, a 3aTeM B ero KoHle. UToObl OTPe30K COeAMHSJICS He C TOod-
KO IIOCJeNHEero JeBOro Iue/ayka, a ¢ OJMKadlled TOYKOM KPHUBOH, ILeJKHUTE IpelBapUTeJ]bHO MpPaBOH
KHOTIKOH.

Kpowme toro, Ber MokeTe 3arpy3uthb (popMy CHTHasla U3 paHee NOATOTOBJIEHHOTO (aija NaHHBIX, B TOM YHC-

Jie 1 00pab0TaHHOIO BHEIIHUM NPUJIOXKEHHEM.

JIst ofHOBpEMeHHOTO 3afiaHust (POPMBI CHIHAJa 110 000MM KaHajaM JJIs TeHepalud OINpefeeHHOH (UTrypHI

Jlnccaxy, BOCTIOMb3YHTECh (DYHKIHUEH «J1a3epHOE MI0Y».

4.3.14. YnpaBneHune CUHXpPOHU3aUunen

Jlnst BeiGOpa pexkrMa 3amyckKa BOCIOJb3yHTeCh MepekaiodyateneM «Pexum» B TiaBHOW maHesu. JlocTymHbe
PEXKHUMBI:

OxHOKpATHBIA — TeHepalys CHIHaJa HAaUMHAETCS M0 BO3HUKHOBEHHIO COOBITHS CHHXPOHH3aLWH W 3aKaHUH-
BaeTCsl 110C/Ie OJHOKDPATHOH reHepalyu 3agaHHOro Oydepa TaHHBIX;
HenpepbIBHBINA — TeHepalys CHTHaJa HAUHHAETCS 110 BOBHUKHOBEHMIO COOBITHSI CHHXPOHH3AIMH, MOCJE Te-

Hepauuu 3agaHHOro Oydepa JaHHBIX MPOMCXOAUT aBTOMAaTHUeCKHH Iepe3anycK reHepalMy C HadyajJbHOIo
ajpeca. Ecau Bo BpeMd TreHepaluHd BHOBb IPOUCXOOUT CcOoObITHE CUHXPOHHM3AlUHWH, TaKXKe BbI3bIBACTCSA HE-
Me/JIEHHbIH Tepe3arnyck.

HcToyHrK 3amycKa yCTaHABJIMBAETCS C MTOMOIIBIO PACIIONOKEHHOTO HHKe TepeknoyaTess «McTouHIK»:

PyuHO# — cOOBITHE 3aMycKa BbIpaOaThiBAeTCS MO KOMaHJe M0/b30BaTes (KHOMKa «3amyCTHUTh»);

BHemrHU#T — COOBITHE 3aMycKa ONMpeessieTcs 0 CUrHaJy Ha BXOZEe BHEIIHEH CHHXPOHH3ALMH.

J11s1 BHELIHETo 3amycKa MOXKHO BBIOPATh MOJSPHOCTb 3aIyCKAIOIIEr0 HMITYJIbCa:

Bocxoasimuii — coObITHE 3amycka BbpaOaThiBaeTcsl 10 OOHAPYXKeHHIO Bocxoasiiero (mepeaHero) (poHTa
3aIyCKAaIoOIIEero MMITyJIbCa;

Cnagaromuil — coGbITHE 3amycKa BbpaGaThiBaeTcsl Mo OOHapyXKeHMIO cragawiiero (3amHero) (ponTa 3a-
IIyCKAIOIIer0 UMMYJIbCa.

4.3.15. YnpaBneHune BbIXOAHON 4YaCTOTON

Bel MOKeTe M3MEeHSITh YaCTOTY BBIXOJHOrO CHUTHAJa C MOMOLIBIO PEryasitopoB «HacTtoTa» B IJIaBHOW MaHEJH
B npenenax ot 0,1 T'm mo 10 MI'm. Yactota MoXeT OBITH yCTAHOBJIEHA OTHENBHO MUl KaXKIOTO KaHala WU XKe
Bel MoXKeTe M3MEHATb YACTOTH 110 060MM KaHaslaM OJHOBPeMEHHO, 3a0J0KHPOBAB PeryssTop 4acTOThl KaHajaa
B_ (T-IGK6OKC psaogoM C peryJsiTopoMm B IJIaBHOH I'IaHeJII/I). BI:»ICTEIBI/IB1 >111<enaeMy}o 4acCTOTy, HaXXMHTE€ KHOIIKY
JBN [TepecuntarTb» mJs1 pacueTa HOBBIX AAHHBIX U 3aTeM KHOIKY « 3arpysuTb» 15 3arpy3Ku JAHHBIX B
npubop.

Crenyer ¥MeThb B BHMIY, UTO MOCKOJBKY [Jisi TeHepallMHd CHTHAJOB MO 00OMM KaHaJaM HCIOJb3YeTCs OINUH
CHUTHAJI OHOpHOfI YaCTOTbl OHUCKpPETU3alHKh, BO3MO2KHOCTU HE€3aBUCHMOTO YIIpaBJIEHHSA YacTOTOH IO KaHaJaM
OrpaHHUYEHBbI. ITocae nepecyeTa OAaHHBIX TIpOorpaMma BLICTABUT Ha PEryJisdTopax peaJsibHble 3HaUY€HUS TeHepu-
pyeMbIX H4aCTOT, IO BO3MO2KHOCTH OJIU3KUX K Tpe6yeMbIM.

4.3.16. YnpaBneHne pa3maxoM BbIXOAHbIX CUrHaJIOB
Bl MOoXKeTe W3MEHSITb pasMax BLIXOJHOTO CHIHAJ/Ia C MOMOIIBIO PeryJasitopoB «PasmMax» B IVIaBHOH MaHE/IH.

BricTaBUB XeJlaeMble BeJTHYHHBI pasmMaxa, Ha2KMHUTE KHOIIKY i HOIL]"OTOBI/ITI)» IJid pacyeTa HOBBIX NAaHHBIX U

0014
3aTeM KHOIKY «E 3arpysnuTb» AJIS 3aTPy3KH JAHHBIX B TIPHOOP.
3ameuanwme. 31ech U Be3jle Jajee HCIOJb3YyeTCs pasMax CHIHaJa NMPOW3BONBHOH (opmel. [lox pasmaxom
CHUTHaJIa HpOI/ISBOJIbHOI:I CpOprI NOHUMAETCA pa3HULA MexXNy MaKCUMaJbHBIM MU MUHHMAJbHBIM €r0 YPOBHSMH.
[Tpu stom, ecnu Bel 3amaguTte reHepaluio CHHYyCOMIAJNBbHOTO CHTHA/Ja C aMIIUTYHIOH O B, m3aMepeHHOe BOJBT-
METPOM CpelHeKBaIpaTHYeCcKoe 3HaYeHHe Ha BBIXOHE reHeparopa OymeT cocrtasisth 1,77 B.

4.3.17. YnpaBneHune ¢pa3oBbiM CABNIOM

Bbl MoxeTe M3MeHATb (ha3y BBIXOJHOIO CHTHa/la C IOMOIIbIO perynasitopoB «@Pasa» B IJaBHOH NaHesH B
npenenax ot —360° mo +360°. BI:IC;I:aBI/IB KesaeMmble (Das3bl, HAXKMHTE KHOTIKY % Toarotosutb> 1151 pacuera
HOBBIX JAHHBIX W 3aT€M KHOIKY «E 3arpysnuTb» AJIS 3aTPy3KH JAHHBIX B TIPHOOP.
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4.3.18. Py4yHoe ynpasneHue

[Tpy ucnosb3oBaHUK A/ yNpaBJ/eHHUs [1apaMeTpaMM CUTHa/lOB PeryJsiTopoB B IVIABHOH NaHeJ M IporpaMma
aBTOMAaTHYECKH KOPpPeKTHUPyeT BHYTPeHHHUe MapaMeTpbl JaHHBIX, OINHUCHIBAIOIIMX curHa/dbl. Ecam Bel xotute
nsbexkaTh aBTOMAaTHUECKOH KOPPEKTHPOBKHU HAaHHBIX, BOCI'[OJIb3yI/UIT€Cb BO3MO2KHOCTBIO PYYHOTO YINpPaBJIECHHUS.
Brl MoxeTe BPYYHYIO BbLICTaBHUTbH BCe€, BKJ/IOHAad CKPBITbIE, MapaMeTpbl CUITHaJ/JIOB B sIBHOM BHE, HE I0OJarasachb
Ha paboTy aBTOMATHKH.

J1si paGoThl ¢ TeHEepaTOPOM C TOMOIIbID PYYHOrO YIpaBJeHHS O3HAKOMbTECH TIPENBAPUTENbHO C TPUHLH-
namu pabotsl mpubopa.

4.3.19. Cxema CUHXPOHU3aLUNN BbIXOAHOIro0 CUrHana

B npu6ope npenycMOTpeHbl PeKUMbl BHELIHeH U BHYTPEeHHEH CHHXPOHHU3aLUHU.

B pexuMe BHelllHeH CHHXPOHM3AUMU [0 KOMaHJe 3alyckKa reHepalld, INOCTYNUBILEH W3 KOMIbIOTepa, MpH-
60p MepexoJUT B COCTOSHHE 0XKHIAHUS 3alyCKAaIOILEro cCOObITHS IO BXOAY BHeIIHeH CUHXpOHM3aluuu. I'eHepa-
L{sl CHTHAJ0B HauMHaeTCs TOJIbKO N0 00HApYy>KeHHI0 Ha 9TOM BXxole (DpPOHTA yKasaHHOH nosspHocTH. [anee,
€CJ/IM YCTaHOBJIEH HEIPepbIBHbIA pexXUM IeHepalUH CHUTHAJOB, TO 110 Ka)KIOMy HOBOMY OOHapy:KeHHOMY COObI-
THIO 3allycKa reHepalus nepesanyckaeTcs ¢ Hadasa Oydepa JaHHBIX.

B pexxume BHYTpeHHEH CHHXPOHHM3auWMu (IJIsi €ro BKJIOYEHHs B MPOrpaMMe CJefyeT yCTaHOBUTb PYYHOM
peXMUM 3arycka) reHepalysi HAUMHAETCS HEMENIEHHO MO0 KOMaH/e 3arycKa reHepaluH, MOCTYIHUBIIEH U3 KOM-
nbioTepa. Ilpu aToM Takxke BblpabaThiBaeTCHd UMIYJbC BHYTPeHHEH CHUHXPOHH3aLUM AJIUTENbHOCTbIO HE MeHee
25 HC, KOTOPBIM BBIIAETCS HA BBIXOJA CHHXPOHH3AIMH Npubopa. B HempepblBHOM peKrWMe TeHepaluH 3TOT HM-
nyJbc OyneT BblpabaTblBaTbCAd Jajlee MPH KaxKAOM Iepesanycke. B omHokpaTHOM pexuMe OyneT BbIAHO [Ba
TaKUX CUHXPOMMIIyJ/IbCa — OJMH — B HauaJje, IPYroll — B KOHLe reHepaluu Oydepa JaHHBIX.

4.3.20. PunbTpauns n ycuieHme BbiIXO4HOIro cUrHana

[eHepaTop oCHallleH aHAJOTOBBIM (DUJIBTPOM HH3KHX YacTOT D-rO TOPSIKA € YacTOTOH cpe3a OKoJso 15
MTu. Bbl MOXKeTe ero BKJIIOUMTH WM BBIK/JIIOUMTH C MOMOIIBI0 KHOMKH «®UILTP BKJ./BHIKA.» B [VIABHOH MaHe-
JIU WM B MAHEJW PYYHOTO YIIpaBJeHHS.

Monens AHP-3122 kpome Toro cHaG)KeHa YCHUJIHUTENEM BBIXOAHBIX CHUTHAJIOB, PACIIMPSIOIIMM JHANA30H pasMaxa
BBIXOJHBIX CHUrHAJOB ¢ 5 B mo 20 B.

4.3.21. Mogynsauuma curHana

Xota mpubop He HMMeeT ammapaTHBIX CPeNCTB pean3aldd MOAYJHPOBAHHBIX CHTHAJNOB, Bbl MoXxeTe HC-
T0/Ib30BaTh BO3MOXKHOCTH 3alaHHsl CHTHaJa MaTeMaTH4eCKMM BbipakeHueM (cm. «[laHesb penakTopa CHrHa-
Ja») 1JIs PelIeHust 3TOH 3amauM:

A(x)-sin(wox +(p0) — aMIUTUTYIHAST MOLYJISILHS, A(x) — MOAYJIUPYIOIINE CHTHAJ;
A~Sin(0)0x +(p(t)) — (asoBasa MomyJIsLHuS, (p(t) — MOAYJHUPYIOUINHA CUTHAI,;
A'Sin(w(t)x +(p0) — YacTOTHas MOAYJsILHS, o)(t) — MOAYJUPYIOMIUHA CHUTHAJ.

Hanpuwmep:

filetab (func.csv, x)*sin (10*x)

JlanHasi Gopmysia 3ajaeT aMIIUTYIHYI MOAYJSLHIO ¢ Hecylled yactotod B 10 pa3 GoJblied 4acTOTHl MO-

LyJupyolero curHana. Mogynupyiouiass QyHKUNS OMHUCBIBAeTCS TaOJWLEH, CUMTBHIBAEMOH M3 (paisaa, CO3/iaH-
HOTO TI0JIb30BATEJIEM.

4.3.22. MpsiMOyroJibHbIVi CUrHasna ¢ 3aA4aHHON CKBaXXHOCTbIO

Xotsl npubop He MMeeT annapaTHBIX CPeACTB peaju3allM¥ HUMIYJbCHBIX CHTHAJIO0B C 3aJaHHOH CKBaXKHO-
CTbIO, Bl MOXKeTe HCIoMb30BaTh BOSMOXKHOCTH 3a[aHHsl CHTHaja MaTeMaTHdecKuM BbipaxenueM (cM. «[lanesib
penakTopa CMrHasia») JJisi PelleHHsi STOH 3aiauH.

Hanpumep, 3anaiite ciaenyoulyo Gopmy.y:

sgn (x)

Ecim npu 3TOM yKasaTb AMana3oH H3MeHEHHs NepeMeHHOH oT —1 1o 2, pe3y/bTaToM BBIUHCIEHWH OymeT
MPAMOYTOJILHBIA HMITYJIbC CO CKBAXKHOCTBIO 3, MJIHM, MHaJe, ¢ KO3((HUUMeHTOM 3anosHenus !/ 3.

4.3.23. l'eHepayuns ungpoBoro curHana

[IporpamMma MMeeT cpeacTBa MMHTAUMH LM(POBLIX (GUTOBBIX) mocaenoBaTebHOCTed. LluhpoBoi GMHAPHBIHA
CUTHaJ/ §BJSeTCs I10CJeN0BaTe/bHOCTBIO MPSIMOYTrOJNbHBIX UMIYJbCOB, 0a30BbI M BEepXHUH ypOBEHb 3TUX UM-
IyJ/JbCOB COOTBETCTBYIOT YPOBHSIM JIOTHUECKHMX HyJs W eduHuULbl. s ypoOcTBa NpeacTaBleHHUs TaKUX CHIHa-
JIOB B CIIUCOK (pYHKLUMH HHTepIpeTaTopa MaTeMaTHUeCKHUX BbIPa’KeHHH PelaKTOpa CHUTHAJIOB BBeleHa (YHKLUS
binfile (file, x), koTopast BosBpauaer norudeckoe snadenue (0 uan 1), COOTBETCTBYIOLIEE 3HAYEHHIO OUTA X B
yKasanHoMm 6uToBoM (aitne (ommcanue QyHkuMi cm. B pasnese «Omnucanue nanenei». IlaHesnb KaibKyJsTopa
dopmya). JInsi cos3naHus U pelaKTHPOBAHUS GUTOBBIX (haisioB Bbl MOXKeTe BOCIO/B30BATLCS BXOASIIMM B IPO-
rpaMMy pefakTOpoM OUTOBBIX IOCJEeL0BaTeNbHOCTEH.

4.3.24. 3anucb n YyTeHne ¢annos AaHHbIX
[Tporpamma MoxKeT COXPaHSATb U 3aTeM 3arpyxkaTb HUCIOJb3yeMble NaHHble Ha Pas3/MYHBIX 3Tanax UX obpa-
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60TKH, MMO3TOMY KOMaH[Ibl 3alHCH JAHHBIX B (pal/, BBI3BIBAEMEBIE ITOJIB30BATEJEM M3 PA3HBIX pabOUMX NaHeseH
IIPOTPaMMBbl, CO3/AIOT (DaH/bl PasHBIX (POPMATOB HAHHBIX, XOTS NPHU ITOM MOXKeT HMCIOJb30BAThCS OMMHAKOBBIN
dopmat camux ¢ainos (popmar CSV, cm. nuxe). Ilas Toro, 4tobbl He MyTaTh (ailsibl Pa3HBIX AAHHBIX, Mb
npejJaraeM IoMmellaTb UX B pas3/MuHble NoAxartasord. IIporpamma padoraer co c/elyMOLIMMH TUIaMu (DaiioB
JIaHHBIX:

1. ®atsbl [aHHBIX, TTOATOTOBJIEHHBIX Ui 3arPy3KH B NMpUOOp. 3amMCHIBAIOTCS KOMaHAOH M3 TJIaBHOH INaHe-
JHU. DTO NaHHblE, yXKe TpPOLIeAIHe MOJHYI0 006pabOTKy B NpOTpaMMe M COAEprKallde 3HAUeHHUs] BEIOOPOK IO
o6orM KaHasnaM reHeparopa. MoryT 3amucelBaTbCsl KaK B TEKCTOBOM, Tak U B 6UTOBOM BHie. ButoBbili hopmar
9KOHOMMYHEe ¥ 3(p(peKTHBHEe, 3aTO TEKCTOBHIH JIONMyCcKaeT HCIOJIb30BAaHNE BHEIIHETO PeNaKTopa.

2. @attel mwabI0HOB (DOPM CHUTHasa. 3alHCBHIBAIOTCS KOMAHIOHW M3 TNaHeJH pefakTopa CHUrHana. DTo JaH-
HBIE, COepIKalHe TOIbKO 11abJOHbl (DOPMBI 10 0O0UM KaHa/jaM reHepaTopa.

3. ®@alibpl QyHKIMHA. 3aMUCHIBAIOTCS KOMaHIOU «3amnucaTth CUrHaa B Gali Kak TaOyJHUpPOBAHHYIO (DYHKLHIO»

(kHOMKA l‘i!,J) U3 TaHesJu pelakTopa CHUrHasa. DTO AaHHbIE, ONUCHIBAONIME IIAGJOH (GOPMBI 10 OXHOMY H3 Ka-
HaJIOB KaK (DYHKIHMIO 1JIs PeJaKTopa MaTeMaTuueckux BbipaxkeHud (cM. «[laHesb KaibKyasTopa popmyJ»).

4. ®amsbl «/J1a3epHOTO 1IOY». 3alUCBIBAIOTCS KOMAHAOH M3 MaHEJH «J1a3epHOTO MIOy». DTO JaHHBIE, CONep-
»Kamue mabsonsl popm duryp Jluccaxy.

5. daisibl, 3aNKCaHHbBIe W3 MPOTPaMM JAPYTUX ABYXKaHaJbHbiX mpubopos USB-maGoparopuu (mamp., ACK-
3105, ACK-3106, ACK-4106).

Jlns 3TuX (aiJoB MCIOb3yeTcs yHUBepcanbHbi TekcToBbil (opmar CSV (Comma Separated Values),
KOTODHIH MOXKeT OblTb B JaJbHEHIIEM OTKPBIT KaK CaMOH IpOrpaMMOH reHepaTopa, Tak U JIOObIM TE€KCTOBBIM
PENaKTOPOM HJIM TPOLECCOPOM 3JMeKTPOHHBIX Tabmul (cm. «O6paGoTKa NaHHBIX BHEUIHHMH TaOJMYHBIMH TPO-
LIECCOPAMHU>»).

4.3.25. Pacneyatka n3o6paxxeHnss CUrHasioB

OyHKIMSA MeyaTd TOATOTOBIEHHBIX BBIXOAHBIX CHTHAJOB BBEI3BIBAETCS KHONKOH _-.;i WX KOMaHJIOH
«[Tegatp» menio «®Pafin». [lo 3TOH KOMaHIe Ha MPHUHTEpe paclievaThiBaeTCst H300paKeHNe CUIHAJIOB U3 MaHEe H
CBOHCTB CUrHa/a U HEKOTOpas JIOINOJHHTe/bHAas TeKCTOBas MH(pOpPMaLMa O CHrHajax.

Jlns1 mpenBapyTesbHOM HACTPOMKU IIPUHTepa BOCHOMb3YHTech KoMaHAoH «HacTpoliku nmeuatu», nJs npeiBapu-
TeJbHOTO IIPOCMOTpPa pacledaTblBaeMOH CTpaHHUbl — KoManaod «IIpocMoTp meuaTW» M3 TOro Ke MeHIO
«Daiig».

4.3.26. O6paboTka AaHHbIX BHELHUMN TabInYHbIMN NMpoLeccopamMu

[Tosb3oBaTes b UMEET BO3MOXKHOCTD HCIIOJB30BATh AJIST IPOCMOTPA WM 06pabOTKH HAHHBIX, HCIOJIb3YEMbIX
npubopom, J006yI0 yA0OHYI0 eMy ITIpOrpaMMmy, CIOCOOHYI0O paboTaTh C TEKCTOBBIMH (aksamMu B (opmare
«CSV». ItoT opmaT, B KOTOPOM COXpaHSIOTCS (Dalsbl AaHHBIX, yI0OeH B INEPBYI0 O4epelb CBOEH YHHBEp-
CaJIbHOCTBIO — €ro TMOHHWMAIT caMble pasHble mporpammbl, oT MS Windows Notepad mo MS Excel. Bel moxe-
T€ HCIIO/NBb30BaTh AJs1 paboThl ¢ 3TUMU (padnaMu IPaKTHUECKH JI0O0H TEeKCTOBBIH PeNAKTOP MJM TabJUYHbIH
TIIpOIIeCccOop, OrpaHWYEHHs] HAKJaNBIBAIOTCS TOJbKO Ha 0OBEM 3arpykaeMoH vH(popmauuu. B satom ciaydae peko-
MeHayeTcsl pa3buBaTh 0OMbILION (DAl JAaHHBIX Ha HECKOJBKO AOCTATOYHO MEJKHUX MOPLHMH.

Eciv B Batuelt onepaivoHHOH cHCTeMe TPUJIOKEHHeE, OTKpbIBatllee (aunbl CSV, He omnpeneneHo, Bl MoxeTe
cresaTh 310 B poBonHuke Windows, MeHto «Bun», komanna «CBolcTBa manku», BKIagka «Tumbl Gaiaoss.

3ameuanue. Jlns Toro, 4to6nl (hOpMaT NAHHBIX KOPPEKTHO IepefaBascsi MeKAy MPOrpaMMOH OCLHUJNOTpa-
(ba M BHELIHHMMHU NPUJIOXKEHHUsIMH, B Ballell onepallMOHHOH cHUCTeMe B KauecTBe CHUMBOJA paslesuTes]sl CIUCKa
JIOJDKHA MCIIOJb30BAThCS 3alsTast, a B KauecTBe pasjesuTesst APoOHOH yacTu uncen — Ttodka (Menwo «[Tyck»
— «Hacrpoiiku» — «Ilanenb ynpabiaeHusi» — «$I3blK ¥ cTanaapTh» — «Uucesar).

4.3.27. Ucnonb3oBaHne pyHKUNN «J1a3epHOe LLUOoY»

[Tporpamma nosBoJisieT M0JIb30BaTeNO 3a4aBaTh (POPMY CHUTHAJIOB [0 000MM KaHasaM /s FeHepauuu (GUryp
Jluccaxy B BUIe TOTOBOTO HM300pakeHHsl. Bocmosib3ylTech IJisi 3TOTO MaHENBbI0 «JIa3epHOTO LIOY». 31ech Bol
MoxKeTe BbOpaTb OfHY M3 CTaHIApTHBIX (UIYp WJIM HapuUCOBaThb COOCTBEHHYIO, a 3aTeM OTpelaKTHpOBaTb IO-
JydeHHoe u3obpaxenue. [TocTpoeHHy0 GUrypy MOXKHO 3anucaTh B (aii (Kak moc/e10BaTe bHOCT KOOPAUHAT
Y3JI0BbIX TOYeK (DMTYpbl) U B aibHEHIIEeM BHOBb 3aTPy3HTh ee B Mporpammy jisi pa6oTsl. CoXpaHeHHbIH (ail
MOXKHO OTPENaKTHPOBaTh B TekcToBOM Buae (cM. pasmen «O6paGoTKa (hailyioB NaHHBIX BHEIIHMMH TaOJMYHBIMH
IPOLECCOPAMHU» ).

JI1s1 py4HOH NPOPUCOBKU (DUTypHl Ha rpaduke I0CAeL0BATENbHO YKAXKUTe JIEBbIM IIeJYKOM MBILIHM Y3/0Bble
TOYKH. [/ IPOPUCOBKU CILJIOLIHOH JIMHUK NPOBEAHTE KYPCOPOM MBIIIM MO rpadukKy, yAep:KUBas HaKaToH ee
JieByl0 KHONKY. Eciu npu no6aBneHUMM HOBOH Y3/10BOM TOYKH YAep:KHUBaTb Ha K/laBHaType Ha)KaTOH KJABHUILY
<Shift>, oTpesok Qurypsl, coeqUHSIOMWNE IBe MOCAEHHE BBeeHHbIE TOYKH, OyIeT MOMeueH Kak «HEeBHUIUMbIN»
— IpY IOCTPOEHUM BHIXOJHOIO CUTHasa IporpamMma MpoBefeT MepeXof MexXAy 3THMHU TOYKaMHM ¢ MaKCHMaJb-
HOH CKOpOCTbi0. UTOObI yIAIUTh IIOCJAEAHIO BBEAEHHYIO TOUKY, HAKMUTE NPaBYI0 KHOIKY MbILIU.

4.3.28. NMpaBuna 3anucn MmateMaTn4yeckux BbipakKeHum
J1s 3anucu ¢opmys Bbl MoxkeTe HCHOJb30BaTb CHMBOJI NlepeMEHHOM X, YUCJeHHble KOHCTaHThl B (hopmaTte
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C myaBamoLled TOYKOH MM B 3KcroHeHuuanbHoM (123.456 wiu sksuBanentHoe 1.23456E+2), paspemarorcs
3HaKM omepauuil: «+» (ciaoxenue), «—» (Boluntanue), «/» (menenue), «*» (ymHoxenue), «'» (BosBeneHue B
CTeHeHb). ,HJTFI HU3MEHEHUd MPUOPUTETA BBIUMCJIEHHHA MOXKHO HCII0Jb30BaTh KpYyTJible CKOOKH ( ) Pacnosnarorcs
CJefyIolIe CTaHAAPTHBIE (PYHKLHU:

sin (x) CHHYC X;

cos (x) KOCHHYC X;

tan (x) TaHTeHC X;

asin (x) APKCHHYC X;

acos (x) apKKOCHHYC X;

atan (x) apKTaHTEeHC X;

sinh (x) rUNepOOTHIECKUE CHHYC X;

cosh (x) TUNepOOJIUIECKUH KOCHHYC X;

tanh (x) THIePOOJHIECKUH TAHTEHC X;

exp (X) YUCJIO € B CTEIEeHHU X,

In (x) HaTypasbHbIH JOTAPUDM X;

lg (x) NeCSATUYHBIH JIOTapUpM X;

sqrt (x) KBaIpaTHBIA KOPEHb U3 X;

floor (x) HauboJblIee Le10e He TPEBHIIAIIEe X;

ceil (x) HauMeHblilee LieJ10e He HHUXKe X;

round (x) OKpYTJIEHHE X K OJIHKAUIIEMY LEJOMY

abs (x) abcomoTHast BejuurHa (MOIyJIb) X;

deg (x) npeo6pasyeT pajgvaHbl B IPapyChl;

rad (x) npeo6pasyeT IpaiyChl B pafiraHbl;

sgn (x) 3HAK X, €CJIM X — OTPHILATEJbHOE YHKCIIO,
BosBpamaet (—1), unaue (1);

sgz (x) 10 XKe, uTo sgn (x), Ho misa x=0 BosBpamaer O

rand (x) caydariHoe yncao oT 0 10 3alaHHOTO 3HAYEHHS X;

filetab (file, x) BBIYUC/SETCH HHTEPIOJIHPOBAHHOE 3HAYEHHE

¢ynkumun {(x), sanauHoi Tabauuel B TEKCTOBOM
datise file (cm. mpum. HUXKe)

binfile (file, x) X-BIH UJieH GUTOBOH TOC/EI0BATEIbHOCTH,
3agaHHoH atioMm file

AprymeHT QYHKUMH AO/KEH 3aK/II0YaThCst B KPYTJIble CKOOKH.

Oyuknusa filetab ncnosmesyer masi omnpenesneHHst y3J0B HMHTEPIOJSLHHM TEKCTOBBIE (haiis, MMs KOTOPOTO
JOJIKHO OBITh YKa3aHO B Ka4yecTBe NEPBOTO apryMeHTa, 6e3 KaBbIUEK, 3amsTas B UMeHH (aija He TONMycKaeT-
cs1. Ecou ykasaHo TOJIBKO KpaTKoe MMs (aiiia, 6e3 yKazaHHusi MyTH K HeMy, (ala HieTcs B paboyeM KaTtaJore
IpOrpaMMbl. ¥3JIbl HHTEPIOJISLUUK YKa3blBAlOTCS B (pakijie MOCTPOUHO, B (hopMmaTe: X,y. B mepBblX OBYX CTpou-
Kax (alja 3amnCchBaeTCs MOCTOSIHHAS Cay:KeOHast MH(pOpMAUUs - HISHTU(DHUKATOPBH THNA (paisa, TOMKHBI
6biTh 31323133 u 434E5546. Hanpumep, dawisn co clenyomnuM COIepKUMbIM:

31323133

434E5546

20.0,0.241

21.0,0.253

22.0,0.266

23.0,0.278

24.0,0.291

25.0,0.303

30.0,0.567

40.0,0.497

50.0,0.630

60.0,0.766

70.0,0.905

75.0,0.975

80.0,1.047

90.0,1.191

100.,1.337

120.,1.637

150.,2.100

170.,2.417

200.,2.901

220.,3.229

250.,3.728
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3a1aeT (QYHKUMIO 3aBHCHMOCTH HanpsikeHds (B MU/IIMBOJbTAaX) Ha KoHuax Tepmonapbl BP(A)-2 ot rpaau-
eHTa TeMnepatypsl B aranasone ot 20°C mo 250°C ¢ mepeMeHHBIM IIarom.

®yukuus binfile Bosspamaer Jjoruueckoe 3nadenue (0 wam 1), COOTBETCTByMIUEe 3HAUEHHIO OHUTA X B
yKasaHHOM OuToBOM ¢aiine. Daiin unTaercs nobaliTHO, OUTH B OalTe OTCUHUTHIBAIOTCS OT MJIAIUIETO K CTap-
wemy. Hanpumep, binfile (func.bin, 15) Bepuer sHauenue crapuiero Gura BTOporo 6aita B (aitne func.bin.
Ecau ykasaHo TosbKo KpaTkoe MMsl (paiia, 6e3 ykasaHUsl NYTH K HeMy, ¢ailsl uiietcss B paboueM Karajore
IIPOTPAMMBI.

Bel MokeTe TakxKe HCIOJ/b30BaTh B (pOpMyJsax 0003HauYeHUS] KOHCTAHT:

pi = 3.1415926535897932384626433832795

e = 2.7182818284590452353602874713527

Jlnsi pasjesieHust 3JeMeHTOB (pOPMYJIbl IOMYCTUMO HCIIO/b30BaTh MPo6esibl (HO He B MMeHaxX (DYHKLME).

4.4. =° [JononHuTenbHble PYHKLNN nNporpaMmmMsl ocumnnorpaga-
aHasm3artopa

[Tporpamma ocuusiorpada-aHanu3aTopa COAEPXKUT CJAEAYIOLIHMe AOMOJHUTE/bHbE (DYHKLUU:
. [IponsBosbHOE MacliTabHpoBaHUe 0TOOpaXKaeMblX NaHHBIX, JAOMOJHUTEJIbHBIH 0030pHBIA Ipaduk.
. JIByxypoBHeBaa aBapuiHas CUTHa/IM3alUsl B pexXuMe LU(POBOro CaMONHUCLA.
. Pexxum nocnecsedenus (uudposoi moMUHOMOD).
. BoluucsieHue (pa3oBoro ciBura Mexkay KaHa/aMH.
. Pexxum nudposoro BonbTMeTpa.
. ABTOMaTHUeCKOe U3MepeHHe MapaMeTpOB (PPOHTOB U HMIYJIbCOB.
. Cniektpasbubiii ananus (BI1D) u cnekrpasnbHas wudposas GUIbTPALMS CHTHAJA.
. BerancisieHue cieayomuyx crenra bHblX (QYHKINH:
- CyMMa, pa3HoCTb, OTHOLIEHHE UJH IIpOU3BeJleHHe ABYX BbIOpaHHBIX KaHaJ/O0B;
- cpelHee reoMeTpHyeckoe ABYX BbIOpaHHBIX KaHaJsOB;
- NPOM3BOJHAS BLIOPAHHOIO KaHaJa;
— HMHTerpaJ BbIOpaHHOIO KaHaJa;
— HMHTerpaJ Ipou3Be/leHUs] KaHaJ/0B;
— KOppeJi[lHs ABYX BHIOpaHHbIX KaHaJ/O0B;
- nepenatoyHasl (h)yHKLUS ABYX BbIOpaHHBIX KaHaJslOB.
9. CrarucTrueckre BbYHC/IEHHS U THCTOTPAMMa pacIpenesieHHsT BEPOSITHOCTH.
10.Pexum yripaBisieMOH 3MYJISIIMH CHUTHAJOB, UCIIOMNB3YeTCs ST Pa6OTHl NPOTPAMMEl IIPH OTCYTCTBHH peasb-

HOro mpuGopa (¢ TeCTOBBIMY MMM yUeOHBIMH LEJSIMH).
11.BcTpoeHHBIN KanbKyJasiTOp HOpMYI.

Jnsi mpuobpeTeHHs KJro4a JAOCTyIa, KOTOPBIM MO3BOJsET pabdoTaTh ¢ MPodecCHOHANbHOH BepCHEH Mpo-
rpaMMbl U NOCTaBJ/ISIeTCS KaK OT[esbHasl OMUMSA, HeOOXOAUMO CBSI3aThCsl C NOCTABILMKOM o0opyaroBaHus. Ilocae
NOJIyUEHHUS KJI04a HYXKHO CO3[aTh C €ro MOMOIIBIO KJUYeBOH opafm Jl1st 3TOrO 3amycTHTe IporpaMMy U Bbl-
6epute u3 MeHw «Pal1» KoMmaHmy «BeecTn kirou goctyna..». BBemuTe B MOSBHBLIEMCS IHAJOTOBOM OKHE
CTPOKY-KJI0U, BBITaHHBIM Bam nocraBumkoM mnpubopa, W HaxkmuTe KHONKy «OK». B paGouem karasore mpo-
rpaMMbl OyZeT CO3faH KJ/0ueBOH (ais ¢ BBeJeHHbIM KJoduoM joctyna. [Ipu cienyioliem 3amnycke nporpaMmbl
3TOT (hail1 OyfeT NPOYUTaH, U yIpaBjeHHe NPUOOPOM CTaHeT AOCTYIIHBIM.

Bbl MoxxeTe 0TKa3aTbCsl OT BBOAA KJIOUYa, B 3TOM CJydae IIporpamma 3amyCcTHTCS B A€MOHCTPALMOHHOM pexXUMe.
B stoM pexume [OCTYNHBl BCe (DYHKUMM IIpOrpaMMbl, HO JaHHble He CUMTbIBAlOTCS M3 Ipubopa, a
«TIPUIYMBIBAKOTCS» MaTeMaTHueckuM smyastopom (cm. «Hcrosb3oBanue smyssitopa curHanos»). Ecan Bel samyctu-
Te NporpaMmy 6e3 MOAK/IIOUEHHOro Nprbopa, OHa TakKe aBTOMATHUeCKH NepelieT B A1eMOHCTPALMOHHBIN PeXUM.

OO ULk W —
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5. TEXHUHECKOE OBCJ1YXXUBAHMUE

5.1. SameHa npegoxpaHuTens

Ecnu npu Bk/IOYeHHHW nUTaHUs npubopa uHIuKatop «BKJlL.» He cBeTHTCS, 3aMeHHTEe NMpefOXPAHUTENDb CJe-
IYIOIUAM 06pa3om:

- OTKJIIOUMTE MHUTaHHe NpHudopa, ycTaHoBUB BhiKMouaTe b «CETh» Ha 3amHell naHesnu B mosoxkeHue «0» ¥ BBIHYB

BUJIKY NTUTaHUSI U3 3JIEKTPOCETH;

- yHaJuTe MpenoxpaHuTesb U3 pasbéma «FUSE» Ha 3amHed maHesau npubopa;

- YCTaHOBHUTE HCIpaBHBIE Mpenoxpanutesb HomuHasoM 0,5 A B paswvém «FUSE» Ha 3amHeil maHesau npuGo-

pa.

BHUMAHME. [IpuGop He colep:XUT IPyrux leTaseid, NpefHasHAaYeHHBIX A/ TeXHUYECKOro o6cCJyKHBa-
HHS M0JIb30BaTENEM.

5.2. Yucrtka kopnyca npmnbéopa

JIIs1 UUCTKH MCIOMb3yHTe MATKYI0 caneTKy,CMOYEHHYI BOJOH WJM CIIMPTOM, 3aT€M OCTaBbTe NPUOOp 10
TIOJIHOI'O BBICBIX2HHS.

He nosp3yiiTech cnpesMH-pa3OpbI3arMBaTe/IIMU M He HAaHOCUTE OUMCTUTeNb HENOCPEeJCTBEHHO Ha MNpubop
BO n30eKaHHe ero NIPOHUKHOBEHHS BHYTPb KOpIlyca U MOBpexIeHUs npubopa.

He nonbsy#iTech XUIKOCTSIMH, COAEpXKallMMHM OeH3WH, O€H30JI, TOJyOJ, KCHJOJ, aueTOH M aHaJOTHYHble
PaCTBOPHTEJIH.

6. TEXHUHECKASA NOAAEPXXKA

J1s  mosydeHMs  TeXHHYeCKOH MoAfepXKW Bbl MoxXerTe moceTWTh Ham cadT B MHTepHeTte
http:/ / www.aktakom.ru.

Tax:ke Bel MoxKeTe HampaB/siTh CBOM BONPOCH!, TTOXKEJAHHS W NPENJIOXKEHHS M0 3JeKTPOHHOH MOuTe Ha aj-
pec support@aktakom.ru.
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7. TAPAHTUU NU3ITOTOBUTEJIA (MOCTABLLUUKA)

. lapanTusa npenycmartpuBaet 6ecllaTHBIH PEMOHT WJIM 3aMeHy 3amdacTed, KOMILIEKTYIOLIUX B TeuyeHUe BCero

YKa3aHHOrO B TapaHTHUHHOM TaJloHe FapaHTHHHOIO CPOKa.

. [TocTaBIIUK rapaHTUpPyeT COOTBETCTBHE XapaKTEPUCTUK H3[e/HS TOJIbKO TPeOOBAHHSM, U3JOXKEHHBIM B pas-

nene «TexHUYecKue XapakTepPUCTHUKH», B TedeHHe TapaHTUHHOIO CpPOKa MpH COOJIIOAEHUM YCJIOBUH 3KCIIya-

TalMH, U3JI0XKEHHbIX B HACTOSILEH MUHCTPYKLHH.

. [apanTuilHoe o6c/yXHBaHUe OCYLIEeCTBJ/SeTCS NPHU HaJU4YUM 3alOJHEHHOIo rapaHTUHMHOro TajoHa. I'apah-

TUHHBIH TaJIOH SBJISIeTCS eJUHCTBEHHBIM JOKYMEHTOM, IOATBEpPKIAIOLIMM [IPaBO Ha rapaHTUHHOe 00C/yXHU-

BaHUe TeXHUKH. [apaHTUIHOe o00C/ay:KHBaHHE BBHIIOJHSETCS Ha TEPPUTOPUU MPeANpUATHUS-TIOCTaBILHUKA,

T. K. IIOC/Ie PeMOHTa WJ/IM 3aMeHbl U3JeJue JOJKHO ObITb MOABEPTHYTO HUCIBITAHHUSM Ha cTeHfe. IlocTaBka

HeUCIpaBHOIo NpuOOpa BLINONHSETCS 32 CUeT U CHUJIAMH IOTPeOUTeJs, eCJU B CleLUaNbHOM J0roBope Ha

IIOCTaBKy He YKa3aHO HHOe.

. lapanTuilHble 0053aTe/IbCTBA Ha CTaHAAPTHblE M JOMNOJHHTE/bHBlE aKceccyapbl, yKasaHHble B pasfesie

«KoMmyIeKTHOCTB», TEHCTBYIOT NPU COOJIIONEHNH YCJIOBHH SKCIIyaTallH B TeUeHHE 3-X MeCsLeB.

. lapanTuilHble o0s13aTe/bCTBA He paclpOCTPAHSIOTCS Ha PaCXOAHble MaTepHasbl, AUCKETHl, [IPOrpaMMHOe

obecreyeHue, ec/IM 3TO He OIVIAUWBAJIOCh JOMOJHHUTEJ/BHO.

. 3amenennble (c/oMaHHbIE) 3aMacHble YaCTH M KOMILIEKTYIOLIME SBJSIOTCS COOCTBEHHOCTBIO MOCTABIIMKA.

Pemenusa nmocrabiiyka, cBsi3aHHble C TapaHTHeH, SBJSIOTCS OKOHYATeJbHBIMH.

. [apaHTUHHBEIE pEMOHT He IIPOU3BOAUTCS B C/yyae:

7.1. ucredeHust TapaHTUHHOTO CPOKa;

7.2. OTCYTCTBHS NPaBUJIBHO 3aMOJHEHHOTO FapaHTHHHOTO TaJIOHA;

7.3. HapyIIeHHs 3aBOJICKOU MJIOMOBI WJIH CHEeLHAaIbHOr0 GyMayKHOTO MapKepa;

7.4. HapylleHHsl MOTpeOUTesNeM MpaBU/ IKCIUIyaTalMH, B TOM YMCJ/e: IIPEBBbILIEHUS NUTAIOLIMX W BXOAHBIX Ha-
NpsKEHUH U 4acTOThbl, YTO MIPUBEJIO K IIPO0O0I0 3aLUMTHBIX Lierlell NMUTaHWsS U HEeUCIPaBHOCTH BbICOKOUYBCT-
BUTEJ/IbHBIX BXOJHBIX KaCKal0B; UCIOJNb30BAHUS He IPeLyCMOTPEHHBIX HACTOSeH MHCTPYKLMEH BXOIHBIX U
CeTeBbIX LIHYPOB, U T. [

7.5. HaMUUUsl MEeXaHHUECKUX MOBPEXASHWH, B TOM UYHCJe, TPEILHH, CKOJIOB, Pa3JOMOB, Pa3pEIBOB KOpITyca
WM NJaThl U T.I1.; TEIJIOBBIX [IOBPEXKAEHUH, B TOM 4HCJe, CJIeJ0B NasJbHUKA, OIJaBJaeHHs, OpPbI3r NpH-
nosl U T.N.; XMMHYECKHUX NOBpexIeHUH, IPOHUKHOBEHHS BJlard BHYTpb Npubopa, B TOM UYHCJ/e, OKHC/e-
HUS, pas3bellaHusl MeTasyIM3alluM, CJe0B KOPPO3UM WM KOPPOAUPOBAHHUS, KOHAeHCaTa WM MOPCKOro
COJITHOTO TyMaHa u T.IL;

7.6. HaMUUHUS TIPU3HAKOB ITOCTOPOHHETO BMEIIATE/bCTBA, HAPYIIEHHS] 3aBOJACKOTO MOHTAXaA.
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8. CBUAETEJIbCTBO O NPUEMKE

[Tpu6op kom6unnposanubii ACK-4106, 3aBoackoil Homep

TeXHUYECKUM YCJOBHUSAM W IPHU3HAH TOAHBIM OJd 3KCIJAYyaTaluH.

Cnenano B Poccun

Jlata Bblmycka « » 200 .

[TpencraButens OTK

(noxnuce)
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